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REMOTE CONTROL OF ASSOCIATED VEHICLE DEVICES 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] The present application claims the benefits of and priority, under 35 U.S.C. § 

119( e ), to U.S. Provisional Application Serial Nos. 61/811,981, filed on April 15, 2013, 

entitled "Functional Specification for a Next Generation Automobile"; 61/865,954, filed 

on August 14, 2013, entitled "Gesture Control of Vehicle Features"; 61/870,698, filed on 

August 27, 2013, entitled "Gesture Control and User Profiles Associated with Vehicle 

Features"; 61/891,217, filed on October 15, 2013, entitled "Gesture Control and User 

Profiles Associated with Vehicle Features"; 61/904,205, filed on November 14, 2013, 

entitled "Gesture Control and User Profiles Associated with Vehicle Features"; 

61/924,572, filed on January 7, 2014, entitled "Gesture Control and User Profiles 

Associated with Vehicle Features"; and 61/926,749, filed on January 13, 2014, entitled 

"Method and System for Providing Infotainment in a Vehicle." The entire disclosures of 

the applications listed above are hereby incorporated by reference, in their entirety, for all 

that they teach and for all purposes. 

[0002] This application is also related to U.S. Patent Application Nos. 13/420,236, filed 

on March 14, 2012, entitled, "Configurable Vehicle Console"; 13/420,240, filed on March 

14, 2012, entitled "Removable, Configurable Vehicle Console"; 13/462,593, filed on May 

2, 2012, entitled "Configurable Dash Display"; 13/462,596, filed on May 2, 2012, entitled 

"Configurable Heads-Up Dash Display"; 13/679,459, filed on November 16, 2012, 

entitled "Vehicle Comprising Multi-Operating System" (Attorney Docket No. 6583-228); 

13/679,234, filed on November 16, 2012, entitled "Gesture Recognition for On-Board 

Display" (Attorney Docket No. 6583-229); 13/679,412, filed on November 16, 2012, 

entitled "Vehicle Application Store for Console" (Attorney Docket No. 6583-230); 

13/679,857, filed on November 16, 2012, entitled "Sharing Applications/Media Between 

Car and Phone (Hydroid)" (Attorney Docket No. 6583-231); 13/679,878, filed on 

November 16, 2012, entitled "In-Cloud Connection for Car Multimedia" (Attorney Docket 

No. 6583-232); 13/679,875, filed on November 16, 2012, entitled "Music Streaming" 

(Attorney Docket No. 6583-233); 13/679,676, filed on November 16, 2012, entitled 

"Control of Device Features Based on Vehicle State" (Attorney Docket No. 6583-234); 

13/678,673, filed on November 16, 2012, entitled "Insurance Tracking" (Attorney Docket 

No. 6583-235); 13/678,691, filed on November 16, 2012, entitled "Law 

Breaking/Behavior Sensor" (Attorney Docket No. 6583-236); 13/678,699, filed on 
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November 16, 2012, entitled "Etiquette Suggestion" (Attorney Docket No. 6583-237); 

13/678,710, filed on November 16, 2012, entitled "Parking Space Finder Based on 

Parking Meter Data" (Attorney Docket No. 6583-238); 13/678,722, filed on November 16, 

2012, entitled "Parking Meter Expired Alert" (Attorney Docket No. 6583-239); 

13/678,726, filed on November 16, 2012, entitled "Object Sensing (Pedestrian 

Avoidance/Accident Avoidance)" (Attorney Docket No. 6583-240); 13/678,735, filed on 

November 16, 2012, entitled "Proximity Warning Relative to Other Cars" (Attorney 

Docket No. 6583-241); 13/678,745, filed on November 16, 2012, entitled "Street Side 

Sensors" (Attorney Docket No. 6583-242); 13/678,753, filed on November 16, 2012, 

entitled "Car Location" (Attorney Docket No. 6583-243); 13/679,441, filed on November 

16, 2012, entitled "Universal Bus in the Car" (Attorney Docket No. 6583-244); 

13/679,864, filed on November 16, 2012, entitled "Mobile Hot Spot/Router/Application 

Share Site or Network" (Attorney Docket No. 6583-245); 13/679,815, filed on November 

16, 2012, entitled "Universal Console Chassis for the Car" (Attorney Docket No. 6583-

246); 13/679,476, filed on November 16, 2012, entitled "Vehicle Middleware" (Attorney 

Docket No. 6583-247); 13/679,306, filed on November 16, 2012, entitled "Method and 

System for Vehicle Data Collection Regarding Traffic" (Attorney Docket No. 6583-248); 

13/679,369, filed on November 16, 2012, entitled "Method and System for Vehicle Data 

Collection" (Attorney Docket No. 6583-249); 13/679,680, filed on November 16, 2012, 

entitled "Communications Based on Vehicle Diagnostics and Indications" (Attorney 

Docket No. 6583-250); 13/679,443, filed on November 16, 2012, entitled "Method and 

System for Maintaining and Reporting Vehicle Occupant Information" (Attorney Docket 

No. 6583-251); 13/678,762, filed on November 16, 2012, entitled "Behavioral Tracking 

and Vehicle Applications" (Attorney Docket No. 6583-252); 13/679,292, filed November 

16, 2012, entitled "Branding of Electrically Propelled Vehicles Via the Generation of 

Specific Operating Output" (Attorney Docket No. 6583-258); 13/679,400, filed November 

16, 2012, entitled "Vehicle Climate Control" (Attorney Docket No. 6583-313); 

13/840,240, filed on March 15, 2013, entitled "Improvements to Controller Area Network 

Bus" (Attorney Docket No. 6583-314); 13/678, 773, filed on November 16, 2012, entitled 

"Location Information Exchange Between Vehicle and Device" (Attorney Docket No. 

6583-315); 13/679,887, filed on November 16, 2012, entitled "In Car Communication 

Between Devices" (Attorney Docket No. 6583-316); 13/679,842, filed on November 16, 

2012, entitled "Configurable Hardware Unit for Car Systems" (Attorney Docket No. 6583-

317); 13/679,204, filed on November 16, 2012, entitled "Feature Recognition for 
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Configuring a Vehicle Console and Associated Devices" (Attorney Docket No. 6583-318); 

13/679,350, filed on November 16, 2012, entitled "Configurable Vehicle Console" 

(Attorney Docket No. 6583-412); 13/679,358, filed on November 16, 2012, entitled 

"Configurable Dash Display" (Attorney Docket No. 6583-413); 13/679,363, filed on 

November 16, 2012, entitled "Configurable Heads-Up Dash Display" (Attorney Docket 

No. 6583-414); and 13/679,368, filed on November 16, 2012, entitled "Removable, 

Configurable Vehicle Console" (Attorney Docket No. 6583-415). The entire disclosures 

of the applications listed above are hereby incorporated by reference, in their entirety, for 

all that they teach and for all purposes. 

BACKGROUND 

[0003] Whether using private, commercial, or public transport, the movement of people 

and/or cargo has become a major industry. In today's interconnected world, daily travel is 

essential to engaging in commerce. Commuting to and from work can account for a 

significant portion of a traveler's day. As a result, vehicle manufacturers have begun to 

focus on making this commute, and other journeys, more enjoyable. 

[0004] Currently, vehicle manufacturers attempt to entice travelers to use a specific 

conveyance based on any number of features. Most of these features focus on vehicle 

safety or efficiency. From the addition of safety-restraints, air-bags, and warning systems 

to more efficient engines, motors, and designs, the vehicle industry has worked to appease 

the supposed needs of the traveler. Recently, however, vehicle manufactures have shifted 

their focus to user and passenger comfort as a primary concern. Making an individual 

more comfortable while traveling instills confidence and pleasure in using a given vehicle, 

increasing an individual's preference for a given manufacturer and/or vehicle type. 

[0005] One way to instill comfort in a vehicle is to create an environment within the 

vehicle similar to that of an individual's home. Integrating features in a vehicle that are 

associated with comfort found in an individual's home can ease a traveler's transition from 

home to vehicle. Several manufacturers have added comfort features in vehicles such as 

the following: leather seats, adaptive and/or personal climate control systems, music and 

media players, ergonomic controls, and, in some cases, Internet connectivity. However, 

because these manufacturers have added features to a conveyance, they have built comfort 

around a vehicle and failed to build a vehicle around comfort. 

SUMMARY 

[0006] There is a need for a vehicle ecosystem, which can integrate both physical and 

mental comforts, while seamlessly communicating with current electronic devices to result 
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in a totally intuitive and immersive user experience. These and other needs are addressed 

by the various aspects, embodiments, and/or configurations of the present disclosure. 

Also, while the disclosure is presented in terms of exemplary and optional embodiments, it 

should be appreciated that individual aspects of the disclosure can be separately claimed. 

[0007] A method can be provided by the present disclosure that includes the steps of: 

[0008] providing, in a vehicle, first and second operating systems executing on a 

common microprocessor, wherein the first operating system comprises one or more 

applications performing a critical vehicle task, function, and/or operation and the second 

operating system comprises one or more applications performing an infotainment task, 

function, and/or operation; 

[0009] collecting, by a computer control module, one or more metrics regarding an 

operation of the first and/or second operating system and/or computer and/or a network in 

communication with the computer; 

[0010] determining, by the computer control module, whether the collected one or 

metrics are normal and/or abnormal; and 

[0011] when the collected one or metrics is not normal or abnormal, shutting down the 

second operating system but not the first operating system. 

[0012] In a vehicle, first and second operating systems can execute on a common 

microprocessor, the first operating system can comprise one or more applications 

performing a critical vehicle task, function, and/or operation and the second operating 

system can comprise one or more applications performing an infotainment task, function, 

and/or operation, and a tangible and non-transient computer readable medium in the 

vehicle can include microprocessor executable and readable instructions that, when 

executed by the microprocessor, can perform operations including: 

[0013] collecting, by a computer control module, one or more metrics regarding an 

operation of the first and/or second operating system and/or a network in communication 

with the computer; 

[0014] determining, by the computer control module, whether the collected one or 

metrics of one or more of the first and/or second operating system and/or a network in 

communication with the computer are normal and/or abnormal; and 

[0015] applying one or more of the following rules: 

[0016] when the collected one or metrics associated with the first operating system is 

not normal or abnormal, shutting down the first and second operating systems; 
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[0017] when the collected one or metrics associated with the second operating system is 

not normal or abnormal, shutting down the second, but not the first, operating system; and 

[0018] when the collected one or metrics associated with the network is not normal or 

abnormal, shutting down the second, but not the first, operating system. 

[0019] A vehicle can include: 

[0020] a first computer having a first operating system executing one or more 

applications performing a critical vehicle task, function, and/or operation; and 

[0021] a second computer having a different second operating system executing one or 

more applications performing at least one of an infotainment task, function, and/or 

operation and less critical task, function, and/or operation, wherein at least one of the 

following can be true: 

[0022] (a) a computer control module collects one or more metrics regarding an 

operation of the first and/or second computers and/or a network in communication with 

the first and/or second computer, determines whether the collected one or metrics 

regarding an operation of the first and/or second computers and/or network are normal 

and/or abnormal, and apply one or more of the following rules: 

[0023] when the collected one or metrics associated with the first operating system is 

not normal or abnormal, shutting down the first and second operating systems; 

[0024] when the collected one or metrics associated with the second operating system is 

not normal or abnormal, shutting down the second, but not the first, operating system; and 

[0025] when the collected one or metrics associated with the network is not normal or 

abnormal, shutting down the second, but not the first, operating system; and 

[0026] (b) the first and second computers are configured to be incapable of 

communicating with each other. 

[0027] Each member of the set of critical vehicle tasks, functions, and/or operations can 

be different from each member of the set of infotainment tasks, functions, and/or 

operations, whereby the union of the two sets is null. 

[0028] The critical task, function or operation can be one or more of monitoring, 

controlling, and/or operating the ECU, TCU, door settings, window settings, and/or blind 

spot monitor, monitoring, controlling, and/or operating the safety equipment, monitoring 

and/or controlling certain critical sensors such as the power source controller and energy 

output sensor, engine temperature, oil pressure sensing, hydraulic pressure sensors, 

sensors for headlight and other lights, vehicle control system sensors, and/or 

steering/torque sensor, controlling the operation of the engine, head light control unit, 
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power steering, display panel, switch state control unit, power control unit, and/or brake 

control unit, and/or issuing alerts to a user and/or remote monitoring entity of potential 

problems with a vehicle operation. 

[0029] The infotainment task, function or operation can be one or more of receiving, 

processing, and/or providing media and/or multimedia content. 

[0030] The first operating system can be simulated by a first virtual machine and the 

second operating system by a second virtual machine and the computer control module 

can be in or configured as a hypervisor module. 

[0031] The first and second operating systems can concurrently and independently run 

on a common kernel. 

[0032] A first requirement applied to the first operating system to determine abnormal 

operation can be different from a second requirement applied to the second operating 

system to determine abnormal operation. 

[0033] The present disclosure can include a method, vehicle, and/or tangible and non­

transient computer readable medium comprising the steps, operations, and/or functions of: 

[0034] (a) determining, by a microprocessor executable device discovery daemon, that 

a computational device is connected to or attempting to connect to a network and/or 

communication subsystem of a vehicle; 

[0035] (b) in response, determining, by the device discovery daemon, whether the 

computational device is located within a predetermined area and/or zone of the vehicle; 

and 

[0036] ( c) applying, by the device discovery daemon, at least the following rules: 

[0037] (Cl) when the computational device is located within the predetermined area 

and/or zone of the vehicle, permitting the computational device to access or attempt to 

access the vehicle network and/or communication subsystem; and 

[0038] (C2) when the computational device is not located within the predetermined area 

and/or zone of the vehicle, not permitting the computational device to access or attempt to 

access the vehicle network and/or communication subsystem. 

[0039] A type of the computational device can determine a specific predetermined area 

and/or zone of the vehicle, from among a plurality of predetermined areas and/or zones, to 

be used in applying the rules. 

[0040] The computational device can be one or more of a tablet computer, laptop, smart 

phone, and personal digital assistant. 

Page 6 of 179 



Ford Ex. 1002 Page 15 of 746

Attorney Docket No. 6583-588 

[0041] The specific predetermined area and/or zone of the vehicle can be at least part of 

the passenger compartment. 

[0042] The device discovery daemon can perform sub-steps of step (a) including: 

[0043] receiving, by the device discovery daemon, information from an on board vehicle 

sensor that a new occupant has entered the vehicle; 

[0044] in response to the receipt of the information, emitting, by the device discovery 

daemon, a ping to discover the computational device; and 

[0045] when a responsive signal is received from the computational device, 

determining, by the device discovery daemon, that the computational device is attempting 

to connect to a network and/or communication subsystem of a vehicle. 

[0046] The determining step/operation/function (b) can base the determination on 

whether the computational device is located within the predetermined area and/or zone of 

the vehicle on one or more of signal strength of a signal from the computational device as 

received by an access point of the vehicle, a received satellite-based position of the 

computational device, triangulation based on relative received signal strengths of a signal 

from the computational device as received by multiple access points of the vehicle, image 

processing of images of the predetermined area and/ or zone, occupant presence and/ or 

location information received by an on board vehicle sensor, whether the computational 

device is attempting to connect to the network and/or communication subsystem 

wirelessly or by hard wire connection, whether the computational device has moved 

relative to a selected access point during a defined time interval, whether the received 

signal strength of signaling from the computational device at a selected access point varies 

temporally, a type or service of the computational device, and input received from a user 

of the computational device. 

[0047] When the computational device is determined to be located within the 

predetermined area and/or zone of the vehicle and is permitted to access or attempt to 

access the vehicle network and/or communication subsystem and wherein the device 

discovery daemon can determine a set of tasks, functions, and/or operations that can be 

performed and a set of tasks, functions, and/or operations that cannot be performed based 

on the determined location of the computational device. 

[0048] The device discovery daemon can determine a level of confidence that the 

computational device is located within the predetermined area and/or zone and wherein 

the device discovery daemon determines that the computational device is located within 
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the predetermined area and/or zone when the level of confidence has at least a threshold 

value. 

[0049] A method, vehicle, and/or computer executable instructions can be provided that 

perform at least the following steps, operations, and functions: 

[0050] (a) determining, by a microprocessor executable media controller subsystem, that 

a user is driving a vehicle; and 

[0051] (b) in response, the microprocessor executable media controller subsystem 

performing one or more of the following steps: 

[0052] (i) removing a video channel but not an audio channel from media content to be 

displayed on a screen associated with the user; 

[0053] (ii) applying screen magnification to content displayed on the screen associated 

with the user; 

[0054] (iii) reconfiguring the screen and/or content to provide a large font and/or icon 

size for the displayed content compared to the displayed content when the user is not 

driving the vehicle; 

[0055] (iv) removing unnecessary animations from the content to be displayed on the 

screen; 

[0056] (v) removing background images from, while leaving at least one foreground 

image in, the content to be displayed on the screen; 

[0057] (vi) compared to the displayed content when the user is not driving the vehicle, 

reconfiguring the screen and/or content to provide higher contrast to make the displayed 

content more visible to the user; 

[0058] (vii) initiating a screen reader to audibly describe currently displayed content to 

the user; 

[0059] (viii) compared to the period for notification dialog boxes to remain open on the 

screen when the user is not driving the vehicle, enabling a longer period for notification 

dialog boxes to remain open on the screen; 

[0060] (ix) changing the color and/or transparency of window borders on the displayed 

content; 

[0061] (x) changing the thickness of a focus rectangle around a currently selected object 

in a dialog box displayed on the screen; 

[0062] (xi) changing the color, size and/or thickness of an on-screen mouse pointer 

displayed on the screen; 

[0063] (xii) changing a keyboard setting of a keyboard displayed on the screen; 
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[0064] (xiii) formatting a web page, in the content to be displayed, differently from the 

web page format received from a web server; 

[0065] (xiv) compared to the size of a mouse-selectable screen object when the user is 

not driving the vehicle, increasing a size of a mouse-selectable screen object to provide a 

larger target; 

[0066] (xv) enabling mouse keys to move the mouse cursor on the screen; 

[0067] (xvi) enabling one or more of sticky keys, toggle keys, and filter keys; and 

[0068] (xvii) enabling the screen to receive input written by the user's finger as an 

inputted command or request. 

[0069] The user can be determined to be driving the vehicle when the user is determined 

to be in a driver's seat of the vehicle. 

[0070] The user can be determined to be driving the vehicle when the vehicle is at least 

one of in gear and in motion. 

[0071] The method/vehicle/instructions can further perform the following steps, 

operations, and functions: 

[0072] ( c) determining, by the media controller subsystem, that the user is no longer 

driving the vehicle; and 

[0073] ( d) in response to step ( c ), the media controller subsystem performing one or 

more of the following steps: 

[0074] (i) no longer removing a video channel from media content to be displayed; 

[0075] (ii) no longer applying screen magnification to content to be displayed; 

[0076] (iii) reconfiguring the display to provide a smaller font and/or icon size for the 

content to be displayed compared to the font and/or icon size used when the user is driving 

the vehicle; 

[0077] (iv) no longer removing unnecessary animations from the content to be 

displayed; 

[0078] (v) no longer removing background images from the content to be displayed; 

[0079] (vi) reconfiguring the screen to provide lower contrast compared to the contrast 

used when the user is driving the vehicle; 

[0080] (vii) disabling the screen reader; 

[0081] (viii) compared to the period for notification dialog boxes to remain open on the 

screen when the user is driving the vehicle, enabling a shorter period for notification 

dialog boxes to remain open on the screen; 
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[0082] (ix) compared to the color and/or transparency of window borders on the 

displayed content when the user is driving the vehicle changing the color and/or 

transparency of window borders on the displayed content; 

[0083] (x) compared to the thickness of a focus rectangle around a currently selected 

object in a dialog box displayed on the screen color and/or transparency of window 

borders on the displayed content when the user is driving the vehicle, changing the 

thickness of a focus rectangle around a currently selected object in a dialog box displayed 

on the screen; 

[0084] (xi) compared to the color, size and/or thickness of an on-screen mouse pointer 

displayed on the screen when the user is driving the vehicle, changing the color, size 

and/or thickness of an on-screen mouse pointer displayed on the screen; 

[0085] (xii) compared to the keyboard setting of a keyboard displayed on the screen 

when the user is driving the vehicle, changing a keyboard setting of a keyboard displayed 

on the screen; 

[0086] (xiii) no longer formatting a web page, in the content to be displayed, differently 

from the web page format received from a web server; 

[0087] (xiv) compared to the size of a mouse-selectable screen object when the user is 

driving the vehicle, decreasing a size of a mouse-selectable screen object to provide a 

larger target; 

[0088] (xv) disabling mouse keys to move the mouse cursor on the screen; 

[0089] (xvi) disabling the one or more of sticky keys, toggle keys, and filter keys; and 

[0090] (xvii) disabling the screen to receive input written by the user's finger as an 

inputted command or request. 

[0091] The user can be determined not to be driving the vehicle when the vehicle is at 

least one of not in gear, parked, and not in motion. 

[0092] The user can be determined to be in a driver's seat of the vehicle when the user is 

located within a predetermined area and/or zone. 

[0093] The determining step (a) can base the determination on whether the user is 

located within the predetermined area and/or zone of the vehicle on one or more of signal 

strength of a signal from a computational device associated with the user as received by an 

access point of the vehicle, a received satellite-based position of the computational device, 

triangulation based on relative received signal strengths of a signal from the computational 

device as received by multiple access points of the vehicle, image processing of images of 
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the predetermined area and/or zone, user presence and/or location information received by 

an on board vehicle sensor, and input received from a user of the computational device. 

[0094] A media controller subsystem can include: 

[0095] a microprocessor executable distributed network control server operable to 

access selected content on a public network external to a vehicle comprising the media 

controller subsystem, the distributed network control server having at least one of an 

assigned Internet Protocol address and global unicast address; 

[0096] a microprocessor executable media server operable to receive requests for 

content from a vehicle occupant and provide requested content to a portable computational 

device associated with the vehicle occupant, the media server having a contactable 

electronic address on a local area network maintained by the vehicle; 

[0097] a microprocessor readable memory to store content; and 

[0098] a microprocessor executable virtual network console operable to provide the 

computational device with remote access to the media server. 

[0099] The distributed network control server, media server, and virtual network console 

can be on a common media processing board mounted on the vehicle. 

[0100] The portable computational device can be discrete from, remote from, and in 

wireless communication with the media processing board. 

[0101] The virtual network console can operate in accordance with the Remote Frame 

Buffer protocol on top of the TCP/IP suite of protocols, thereby causing the remote 

computational device to appear to a computer mounted in the vehicle as if the remote 

computational device is part of the on board vehicle control system comprising the 

computer. 

[0102] The vehicle occupant, through the remote computational device, can control one 

or more of the following media presentation features of a screen and sound system 

mounted on the vehicle: volume, contrast, resolution, and channel selection. 

[0103] A method, vehicle, and instructions can perform at least the following steps, 

operations, and functions: 

[0104] (a) determining, by a microprocessor executable media server, at least one of an 

identity of a vehicle occupant requesting media content, an identity of a portable 

computational device associated with the vehicle occupant, and a spatial location of the 

vehicle occupant and/or remote computational device; 

[0105] (b) based on the at least one of the identity of the vehicle occupant requesting 

media content, the identity of a portable computational device associated with the vehicle 
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occupant, and the spatial location of the vehicle occupant and/or remote computational 

device, applying, by the microprocessor executable media server, at least one of a filter 

and restriction to the requested media content to form filtered and/or permitted media 

content to be provided to the portable computational device; and 

[0106] ( c) providing , by a microprocessor executable media server, the filtered and/or 

permitted media content to the portable computational device. 

[0107] The portable computational device can be discrete from, remote from, and in 

wireless communication with the media processing board. 

[0108] The filter and/or restriction can be applied to a media request of the vehicle 

occupant before and/or after the requested media content is accessed. 

[0109] The filter and/or restriction can be one or more of an age-related content filter 

and/or restriction, a vehicle occupant seating location filter and/or restriction, and a 

privacy filter and/or restriction. 

[0110] A method, vehicle, and tangible and non-transient computer readable medium 

can be provided to perform steps, operations, and functions, including: 

[0111] (a) receiving a request from a vehicle occupant to perform a vehicle task, 

function and/or operation; 

[0112] (b) determining that the vehicle occupant has been authenticated successfully; 

[0113] ( c) accessing an account for the vehicle occupant, the account defining rights and 

privileges of the user with respect to controlling a vehicle task, function and/or operation; 

[0114] ( d) determining at least one of an area and/or zone occupied by the vehicle 

occupant and an operating state of the vehicle; and 

[0115] (e) based upon the account corresponding to the vehicle occupant and the at least 

one of an area and/or zone occupied by the vehicle occupant and an operating state of the 

vehicle, applying the following rules: 

[0116] (i) when the account permits the vehicle occupant to perform the requested 

vehicle task, function and/or operation, performing or causing to be performed the vehicle 

task, function, and/or operation; and 

[0117] (ii) when the account does not permit the vehicle occupant to perform the 

requested vehicle task, function and/or operation, not performing or causing to be 

performed the vehicle task, function, and/or operation. 

[0118] In step, operation, or function ( e ), a microprocessor executable vehicle control 

system can apply the rules based on the account corresponding to the vehicle occupant and 

the area and/or zone occupied by the vehicle occupant. Then vehicle occupant can 
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perform a first set of vehicle tasks, functions and operations when in a first area and/or 

zone and a different set of vehicle tasks, functions, and operations when in a different 

second area and/or zone. 

[0119] In step, operation, or function ( e ), the microprocessor executable vehicle control 

system can apply the rules based on the account corresponding to the vehicle occupant and 

the operating state of the vehicle. The vehicle occupant can perform a first set of vehicle 

tasks, functions and operations when the vehicle is in a first operating state and a different 

set of vehicle tasks, functions, and operations when the vehicle is in a second operating 

state. 

[0120] When rule (i) applies, the vehicle occupant can control the requested vehicle 

task, function and/or operation using one or more of a cell phone, laptop, tablet computer, 

and personal digital assistant. 

[0121] A different authentication procedure can be used for the vehicle occupant when 

requesting a first set of vehicle tasks, operations, and functions than when requesting a 

second set of vehicle tasks, operations, and functions. 

[0122] The account can include rights and privileges for the vehicle occupant with 

respect to a vehicle task, function or operation, security and/or authentication requirements 

and/or credentials for the vehicle occupant, and personal settings of the vehicle occupant. 

[0123] The personal settings of the vehicle occupant can include a plurality of a seat 

setting, climate control setting, lighting setting, configuration of an instrument cluster on a 

screen, rear view mirror setting, driving mode, media channel setting or preset, media 

delivery preference, music genre preference, scheduled program, playlist, synchronization 

with cloud-based data associated with the vehicle occupant, application-specific 

personalization and selections, and a display setting and configuration. 

[0124] A method/vehicle/computer readable instructions can perform at least the 

following steps/ operations/functions: 

[0125] (a) detecting, by a microprocessor executable media controller subsystem, a 

change in state of a vehicle, a driver of the vehicle having a graphical user interface on 

board and/or in communication with a computer network controlled by computer on board 

the vehicle; 

[0126] (b )_in response, reconfiguring, by the media controller subsystem, the graphical 

user interface by at least one of the following actions to reduce driver distraction and/or 

make content displayed by the graphical user interface more visible to the driver: 
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[0127] apply screen magnification to at least part of the content displayed on the 

graphical user interface; 

[0128] render at least part of the displayed content in a larger font and/or icon size; 

[0129] initiate a screen reader to audibly provide and/or describe at least part of the 

displayed content to the driver; 

[0130] initiate haptic feedback to provide and/or describe at least part of the displayed 

content to the driver; 

[0131] disable unnecessary animation effects from at least a part of the displayed 

content; 

[0132] remove a background image from while leaving a foreground image in at least 

part of the displayed content; 

[0133] enable a longer period for notification dialog boxes to remain open in the 

displayed content; 

[0134] enable a longer contact period of a digit of the driver to select a selectable object 

in the displayed content; 

[0135] disable automatic arrangement of windows when a mouse cursor is moved to an 

edge of the displayed content; 

[0136] enable activate a window in at least part of the displayed content by hovering 

over the window with a mouse cursor; 

[0137] enable keyboard web page navigation in the displayed content; 

[0138] enable a high contrast between text and a background color in at least part of the 

displayed content; 

[0139] change a color and transparency of a border of a window in at least part of the 

displayed content; 

[0140] change a thickness of a focus rectangle around a currently selected item in a 

dialog box in the displayed content; 

[0141] change a color, size, and/or thickness of an on-screen mouse pointer in the 

displayed content; 

[0142] change a keyboard setting displayed in the displayed content and/or in 

communication with the displayed content; 

[0143] ignore a color, font style, font size, and/or format of a web page of the displayed 

content in accordance with a predetermined style sheet; 

[0144] increase a size of a selectable object in at least part of the displayed content; 

[0145] enable blind typing on the graphical user interface; and 
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[0146] remove one or more selectable objects from the displayed content. 

[0147] A method/vehicle/computer readable instructions can perform at least the 

following steps/ operations/functions: 

[0148] (a) mapping, by a microprocessor executable media controller subsystem, a 

graphical user interface on board and/or in communication with a computer network 

controlled by computer on board the vehicle with a segmented control surface, whereby 

each segment corresponds to an item of content displayed on the graphical user interface; 

[0149] (b) tracking, by a microprocessor executable media controller subsystem, a 

position of a body part of a user on the control surface relative to the control surface 

segments; 

[0150] (c) determining, by a microprocessor executable media controller subsystem, that 

the body part of the user is located on a first segment; and 

[0151] ( d) in response, at least one of providing displayed content corresponding to the 

first segment and selecting a selectable object corresponding to the first segment. 

[0152] The control surface can be electrically, magnetically, and electromagnetically 

nonresponsive to contact of the user's body part. 

[0153] The control surface can be optically nonresponsive to contact of the user's body 

part. 

[0154] The control surface can be part of an arm rest and/or dashboard and wherein the 

graphical user interface is virtual and not displayed to the user. 

[0155] The control surface can be part of an arm rest and/or dashboard and wherein the 

graphical user interface is displayed to the user on a screen on board the vehicle. 

[0156] A method/vehicle/computer readable instructions can perform at least the 

following steps/operations/functions: 

[0157] (a) determining, by a vehicle control system, that a vehicle occupant has an 

impairment; and 

[0158] (b) in response, altering a communication interface of the vehicle to 

accommodate the impairment. 

[0159] The impairment can be one or more of a vision impairment, hearing impairment, 

dexterity impairment, mobility impairment, language impairment, and communication 

impairment. 

[0160] The communication interface can be a screen on board the vehicle. 

[0161] The location of the vehicle occupant and the screen corresponding to the 

determined occupant location can be determined. 
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[0162] The alteration can be one or more of: 

[0163] apply screen magnification to at least part of the content displayed on the screen; 

[0164] render at least part of the displayed content in a larger font and/or icon size; 

[0165] initiate a screen reader to audibly provide and/or describe at least part of the 

displayed content to the occupant; 

[0166] initiate haptic feedback to provide and/or describe at least part of the displayed 

content to the occupant; 

[0167] disable unnecessary animation effects from at least a part of the displayed 

content; 

[0168] remove a background image from while leaving a foreground image in at least 

part of the displayed content; 

[0169] enable a longer period for notification dialog boxes to remain open in the 

displayed content; 

[0170] enable a longer contact period of a digit of the occupant to select a selectable 

object in the displayed content; 

[0171] disable automatic arrangement of windows when a mouse cursor is moved to an 

edge of the displayed content; 

[0172] enable activate a window in at least part of the displayed content by hovering 

over the window with a mouse cursor; 

[0173] enable keyboard web page navigation in the displayed content; 

[0174] enable a high contrast between text and a background color in at least part of the 

displayed content; 

[0175] change a color and transparency of a border of a window in at least part of the 

displayed content; 

[0176] change a thickness of a focus rectangle around a currently selected item in a 

dialog box in the displayed content; 

[0177] change a color, size, and/or thickness of an on-screen mouse pointer in the 

displayed content; 

[0178] change a keyboard setting displayed in the displayed content and/or in 

communication with the displayed content; 

[0179] ignore a color, font style, font size, and/or format of a web page of the displayed 

content in accordance with a predetermined style sheet; 

[0180] increase a size of a selectable object in at least part of the displayed content; 

[0181] enable blind typing on the graphical user interface; 
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[0182] enable text and/or a visual alternative to an audio channel associated with the 

displayed content; 

[0183] increase a volume setting of the audio channel; 

[0184] change a sound provided by the audio channel; 

[0185] enable sign language interpretation; 

[0186] enable a text phone application; 

[0187] change a setting of a mouse associated with the displayed content; and 

[0188] remove one or more selectable objects from the displayed content. 

[0189] A method/vehicle/computer readable instructions can perform at least the 

following steps/operations/functions: 

[0190] (a) sensing, by a vehicle control system, a sound from a source external to a 

vehicle; 

[0191] (b) identifying, by the vehicle control system, a type and/or source of the sound; 

[0192] ( c) based on the identifying step, notifying a driver of the vehicle of the type 

and/or source of the sound. 

[0193] The notification can be one or more of a visual notification, an audible 

notification, and a haptic notification. 

[0194] The notification can be an audible notification. 

[0195] The audible notification can be one or more of a portion of the frequency range 

of the received sound, a frequency shifted portion of the received sound, and a phase 

shifted portion of the sound. 

[0196] A method/vehicle/computer readable instructions can perform at least the 

following step/operation/function: 

[0197] altering, by a vehicle control system, an interface of a vehicle based on one or 

more of a user impairment, user medical condition, user age, user physical condition, user 

driving characteristic and driving history. 

[0198] The interface can be one or more of a steering wheel, pedal, a graphical user 

interface, and a setting and/or configuration of an automated vehicle response system. 

[0199] The automated vehicle response system can be a collision avoidance system. 

[0200] A method/vehicle/computer readable instructions can perform at least the 

following step/operation/function: 

[0201] maintaining a persona of a vehicle occupant; and 

[0202] based on the persona of the vehicle occupant and vehicle-related information, 

perform an action assisting the vehicle occupant. 
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[0203] the vehicle-related information comprises at least one of a current and/or future 

vehicle location and path of vehicle travel. 

[0204] The action performed can depend on a seating position of the vehicle occupant. 

[0205] The persona can include one or more of bioinformatics, medical information, 

driving history, personal information, private information, travel information, and Internet 

browsing history and/or browsed content. 

[0206] The vehicle related information can include one or more of vehicle context, state, 

external surroundings, location, past, current, and/or intended path of travel, waypoint, and 

destination. 

[0207] The action can be one or more of making an appointment, making a reservation, 

purchasing an item on line, adding a waypoint or destination to path of travel on a 

navigation system of the vehicle, adding an entry into the occupant's electronic calendar, 

changing a destination or path of travel on the navigation system, warning the occupant, 

notifying the occupant, and sending a message to a person at a waypoint or destination of 

the vehicle regarding an arrival time. 

[0208] The steps/ functions/operations can determine relevant information other than the 

persona of the vehicle occupant and the vehicle-related information. 

[0209] The relevant information can include one or more of a persona of a selected 

person not currently in the vehicle, a message from a friend or family member of the 

vehicle occupant, a current activity of the friend and/or family member, a location, hours 

of operation, and/or descriptive information about a point and/or location of interest near 

the vehicle and/or the vehicle's path of travel, a location, hours of operation, and/or 

descriptive information about a vehicle service facility near the vehicle and/or the 

vehicle's path of travel, a location, hours of operation, and/or descriptive information 

about a hotel and/or motel near the vehicle and/or the vehicle's path of travel, a current 

location of the friend or family member near the vehicle and/or the vehicle's path of 

travel, and a road condition along a path of travel of the vehicle. 

[0210] The vehicle can obtain the persona from one or more of a different vehicle driven 

by the occupant and a home computer. 

[0211] The vehicle can synchronize with the different vehicle and/or home computer 

when the vehicle is parked in proximity thereto and an ignition of the vehicle is turned off. 

[0212] The maintaining of the persona can include collecting information from one or 

more vehicle sensors and/or from a remote information source. 

[0213] A type of information collected can depend on a seating position of the occupant. 

Page 18 of 179 



Ford Ex. 1002 Page 27 of 746

Attorney Docket No. 6583-588 

[0214] The type of information collected can depend on one or more of an identity of 

the occupant, an age of the occupant, and an association of the occupant with the vehicle. 

[0215] The persona can be defined in a format (e.g., grammar, syntax, and/or semantics) 

that can be processed by vehicles of different manufacturers. 

[0216] A vehicle backplane assembly can include at least the following components: 

[0217] A plurality of blade processors in a vehicle that includes a first set of blade 

processors installed prior to vehicle sale and not modifiable and/or replaceable by the 

vehicle owner and a second set of blade processors installable after vehicle sale and is 

modifiable and/or replaceable by the vehicle owner. Each blade processor includes a 

microprocessor, a memory, and a network interface and each of the blade processors 

performing a different set of functions. 

[0218] The restricted access by the customer to the first set of blade processors can be 

done through restrictions on software rights and privileges ( e.g., read only rights and 

privileges to machine code with no right or privilege to modify same) and physical access 

to the first set of blade processors (e.g., through a locked housing containing one or more 

components of the blade processors). 

[0219] The assembly can include a third set of blade processors that interfaces with the 

first and second set of blade processors to provide input to and/or receive output from a 

corresponding one of the first and second blade processors. 

[0220] A satellite receiving system can be a member of the third set of blade processors 

and a navigation system a member of one of the first and second set of blade processors. 

[0221] Each of the first and second sets of blade processors can include a corresponding 

Universal Serial Bus ("USB") hub, the USB hub comprising a plurality of ports to permit 

devices to connect to the USB hub. 

[0222] The first set of blades can include a master blade processor operable to inventory 

hardware and/or software in communication with the backplane assembly, assign blade 

processors to applications attempting to execute, and/or determine a health state of a 

selected the blade processor. 

[0223] A vehicle can include a plurality of blade processors, each blade processor 

performing a function that is at least one of a vehicle task, function, or operation and an 

infotainment task, function, or operation. 

[0224] The blade processors can have a backplane. 

[0225] The backplane can have a first communication zone defining a trusted network 

within the vehicle to connect with trusted computational devices and/or module provided 
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or certified by the vehicle manufacturer but not untrusted computational devices and/ or 

modules provided by vehicle occupants. Whether or not a computational device and/or 

module is certified by a manufacturer can be determined using known license check 

procedures, such as a unique identifier, a unique credential (e.g., password or encrypted or 

unencrypted key), and the like. When the check is completed satisfactorily (e.g., the 

unique identifier or a unique credential (e.g., password or encrypted or unencrypted key) 

provided by the device and/or module matches a stored identifier in the memory of the 

vehicle control system ( or master blade processor)), the computational device and/or 

module is deemed to be certified by the manufacturer. When the check is not completed 

satisfactorily, the computational device and/or module is not deemed to be certified by the 

manufacturer. 

[0226] The backplane can have a second communication zone defining an untrusted 

network to connect with the untrusted computational devices. 

[0227] The backplane can have a third communication zone providing power and data 

transmission to the plurality of blade processors. 

[0228] The first and second communication zones can be connected logically on 

opposing sides of a firewall blade processor. 

[0229] A master blade processor can enable a connection to a computational device 

connected to the first communication zone upon verification that the connected 

computational device is certified by a vehicle manufacturer. 

[0230] The first and second communication zones can be configured as separate 

Ethernet switches. The first and second communication zones are typically not in signal 

communication with one another. 

[0231] A firewall can have a dedicated slot that bridges the first and second 

communication zones and uses the third communication zone for power connections. 

[0232] An output of each of the plurality of blade processors can be an IP message 

framed into an Ethernet packet. 

[0233] A sensor and/or controller of the vehicle can communicate by a Car Area 

Network ("CAN") protocol. An Ethernet bus controller can terminate a CAN bus to the 

sensor and/or controller and a CAN Ethernet controller subsystem can translate an 

Ethernet message from a blade processor to a CAN protocol-based message. 

[0234] The plurality of blade processors can be configured as a crate having the 

backplane connector and on-backplane Ethernet interfaces enabling the blade processors 

to communicate with one another using Ethernet messages. 
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[0235] A vehicle can include a plurality of blade processors, each blade processor 

performing a function that is at least one of a vehicle task, function, or operation and an 

infotainment task, function, or operation. The plurality of blade processors can include a 

master blade processor operable to assign a component and/or module requiring a blade 

processor for execution to a selected blade processor. 

[0236] The master blade processor can inventory hardware and software capabilities of 

components and/or modules in communication with the master blade processor to provide 

an application resource table comprising component and/or module identity, functional 

description, and/or computational resource requirements and/or capabilities needed for 

execution of the component and/or module. 

[0237] A blade processor can be assigned to execute the component and/or module 

when the blade processor satisfies the corresponding computational resource requirements 

and/or capabilities. 

[0238] The master blade processor can assign a network address to each blade processor 

and communication device in communication with the master blade processor. 

[0239] The master blade processor can assign a component and/or module to a selected 

blade processor when the selected blade processor is available or, though unavailable, is 

executing a component and/or module having a lower priority than the component and/or 

module to be assigned to the selected blade processor. 

[0240] The present disclosure can provide a number of advantages depending on the 

particular aspect, embodiment, and/or configuration. For example, operating multiple 

operating systems on a common on board computer platform for vehicle control and 

infotainment tasks, functions and operations can provide a high level of vehicle security 

and block successfully intrusive attacks. The network security configurations can enable 

both infotainment and critical vehicle tasks, functions, and operations to performed 

automatically and concurrently in a vehicle without increasing driver danger from 

computer-targeted attacks by an outside source. Using a common computer to run safely 

both the first and second operating systems can not only reduce vehicle manufacturing 

costs but also provide a simpler computational architecture. The device discovery 

daemon, by locating the portable device seeking access to the vehicle network, can not 

only provide higher levels of security from intrusive attacks via a computational device 

external to the vehicle but also protect the privacy and resources of the vehicle network. 

The application of accessibility technologies to the driver's screen can successfully reduce 

driver distractions while enabling the driver to perform permissible computational tasks. 
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The availability of accessibility technologies in the vehicle can not only comply with 

prevailing legal requirements but also enhance passenger enjoyment. The use of network 

control and media servers and virtual network console functionality on a common 

processing board can provide a simple yet effective way to stream media to devices within 

the vehicle network. The use of media filters and restrictions based on one or more of the 

identity of the vehicle occupant requesting media content, the identity of a portable 

computational device associated with the vehicle occupant, and the spatial location of the 

vehicle occupant and/or remote computational device can enable compliance with 

prevailing laws regarding driver distractions while providing the vehicle owner with the 

ability to control media access by one or more selected vehicle occupants. The use of user 

accounts to control passenger access to vehicle tasks, functions, and operations can 

prevent a non-driving passenger, for instance, from controlling a critical vehicle task, 

function or operation and confusing or frustrating the driver. The inactive control surface 

can enable a vehicle occupant to perform tasks, functions and operations without viewing 

his or her screen. This provides yet another convenient method for driver control of 

vehicle and non-vehicle tasks, functions, and operations without distraction while driving 

the vehicle. The blade processor architecture can take advantage of the pervasiveness of 

TCP/IP and the large volume of components and/or modules made for IP-based distributed 

systems, such as the Ethernet. The architecture can be a modular distributed system that 

can be upgraded and/or extended over time, without changing the basic processing 

architecture. Because the various subsystems can communicate with one another by 

protocol-based messages, there is not requirement that all software be written in any 

specific language or execute on any specific operating system. This can allow developers 

to use the most appropriate run time environment for the subsystem being developed. For 

instance, when a real time operating system ("RTOS") is required because of the timing 

constraints of the run time environment (i.e., real time control of a function), a subsystem 

can be developed using RTOS, without constraining the runtime environment of less 

demanding systems ( e.g., a console subsystem). 

[0241] These and other advantages will be apparent from the disclosure. 

[0242] The phrases "at least one," "one or more," and "and/or" are open-ended 

expressions that are both conjunctive and disjunctive in operation. For example, each of 

the expressions "at least one of A, B and C," "at least one of A, B, or C," "one or more of 

A, B, and C," "one or more of A, B, or C" and "A, B, and/or C" means A alone, B alone, 

C alone, A and B together, A and C together, B and C together, or A, B and C together. 
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[0243] The term "a" or "an" entity refers to one or more of that entity. As such, the 

terms "a" ( or "an"), "one or more," and "at least one" can be used interchangeably herein. 

It is also to be noted that the terms "comprising," "including," and "having" can be used 

interchangeably. 

[0244] "Accessible technology" refers to any computer technology that users can adjust 

and/or employ to accommodate his or her vision, dexterity, hearing, cognitive, language, 

learning, and/or speech needs. Accessibility technology can be in the form of accessibility 

features or settings built into software programs and specialty hardware devices or 

software programs. 

[0245] "Assistive technology" refers to any technology that users can adjust and/or 

employ to accommodate his or her vision, dexterity, hearing, cognitive, language, 

learning, and/or speech needs. Examples of assistive technology include accessible 

technology, adjuncts, peripherals, plug-ins, and add-ins. 

[0246] The term "disability" refers to the consequence of an impairment that may be 

physical, cognitive, intellectual, mental, sensory, emotional, developmental, or some 

combination of these. By way of illustration, Section 503 defines "disability" as an 

impairment that substantially limits a major life activity, even if it were not to limit any 

other major life activity, or an impairment that is episodically active or in remission and 

would substantially limit a major life activity when active. 

[0247] The term "automatic" and variations thereof, as used herein, refer to any process 

or operation done without material human input when the process or operation is 

performed. However, a process or operation can be automatic, even though performance 

of the process or operation uses material or immaterial human input, if the input is 

received before the performance of the process or operation. Human input is deemed to be 

material if such input influences how the process or operation will be performed. Human 

input that consents to the performance of the process or operation is not deemed to be 

"material." 

[0248] The term "automotive navigation system" can refer to a satellite navigation 

system designed for use in vehicles. It typically uses a GPS navigation device to acquire 

position data to locate the user on a road in the unit's map database. Using the road 

database, the unit can give directions to other locations along roads also in its database. 

Dead reckoning using distance data from sensors attached to the drivetrain, a gyroscope 

and an accelerometer can be used for greater reliability, as GPS signal loss and/or 

multipath can occur due to urban canyons or tunnels. 
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[0249] The term "bus" and variations thereof, as used herein, can refer to a subsystem 

that transfers information and/or data between various components. A bus generally refers 

to the collection communication hardware interface, interconnects, bus architecture, 

standard, and/or protocol defining the communication scheme for a communication system 

and/or communication network. A bus may also refer to a part of a communication 

hardware that interfaces the communication hardware with the interconnects that connect 

to other components of the corresponding communication network. The bus may be for a 

wired network, such as a physical bus, or wireless network, such as part of an antenna or 

hardware that couples the communication hardware with the antenna. A bus architecture 

supports a defined format in which information and/or data is arranged when sent and 

received through a communication network. A protocol may define the format and rules 

of communication of a bus architecture. 

[0250] The terms "communication device," "smartphone," and "mobile device," and 

variations thereof, as used herein, can be used interchangeably and may include any type 

of device capable of communicating with one or more of another device and/or across a 

communications network, via a communications protocol, and the like. Exemplary 

communication devices may include but are not limited to smartphones, handheld 

computers, laptops, netbooks, notebook computers, subnotebooks, tablet computers, 

scanners, portable gaming devices, phones, pagers, GPS modules, portable music players, 

and other Internet-enabled and/or network-connected devices. 

[0251] A "communication modality" can refer to any protocol- or standard defined or 

specific communication session or interaction, such as Voice-Over-Internet-Protocol 

("VoIP), cellular communications (e.g., IS-95, IG, 2G, 3G, 3.5G, 4G, 4G/IMT-Advanced 

standards, 3GPP, WIMAX™, GSM, CDMA, CDMA2000, EDGE, lxEVDO, iDEN, 

GPRS, HSPDA, TDMA, UMA, UMTS, ITU-R, and 5G), Bluetooth™, text or instant 

messaging (e.g., AIM, Blauk, eBuddy, Gadu-Gadu, IBM Lotus Sametime, ICQ, iMessage, 

IMVU, Lyne, MXit, Paltalk, Skype, Tencent QQ, Windows Live Messenger™ or MSN 

Messenger™, Wireclub, Xfire, and Yahoo! Messenger™), email, Twitter ( e.g., tweeting), 

Digital Service Protocol (DSP), and the like. 

[0252] The term "communication system" or "communication network" and variations 

thereof, as used herein, can refer to a collection of communication components capable of 

one or more of transmission, relay, interconnect, control, or otherwise manipulate 

information or data from at least one transmitter to at least one receiver. As such, the 

communication may include a range of systems supporting point-to-point or broadcasting 
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of the information or data. A communication system may refer to the collection individual 

communication hardware as well as the interconnects associated with and connecting the 

individual communication hardware. Communication hardware may refer to dedicated 

communication hardware or may refer a processor coupled with a communication means 

(i.e., an antenna) and running software capable of using the communication means to send 

and/or receive a signal within the communication system. Interconnect refers some type 

of wired or wireless communication link that connects various components, such as 

communication hardware, within a communication system. A communication network 

may refer to a specific setup of a communication system with the collection of individual 

communication hardware and interconnects having some definable network topography. 

A communication network may include wired and/or wireless network having a pre-set to 

an ad hoc network structure. 

[0253] The term "computer-readable medium," as used herein refers to any tangible 

storage and/or transmission medium that participates in providing instructions to a 

processor for execution. Such a medium may take many forms, including but not limited 

to, non-volatile media, volatile media, and transmission media. Non-volatile media 

includes, for example, non-volatile random access memory (NVRAM), or magnetic or 

optical disks. Volatile media includes dynamic memory, such as main memory. Common 

forms of computer-readable media include, for example, a floppy disk, a flexible disk, 

hard disk, magnetic tape, or any other magnetic medium, magneto-optical medium, a 

compact disc read only memory (CD-ROM), any other optical medium, punch cards, 

paper tape, any other physical medium with patterns of holes, a random access memory 

(RAM), a programmable read only memory (PROM), and erasable programmable read 

only memory EPROM, a FLASH-EPROM, a solid state medium like a memory card, any 

other memory chip or cartridge, a carrier wave as described hereinafter, or any other 

medium from which a computer can read. A digital file attachment to an e-mail or other 

self-contained information archive or set of archives is considered a distribution medium 

equivalent to a tangible storage medium. When the computer-readable media is 

configured as a database, it is to be understood that the database may be any type of 

database, such as relational, hierarchical, object-oriented, and/or the like. Accordingly, the 

disclosure is considered to include a tangible storage medium or distribution medium and 

prior art-recognized equivalents and successor media, in which the software 

implementations of the present disclosure are stored. It should be noted that any computer 

readable medium that is not a signal transmission may be considered non-transitory. 

Page 25 of 179 



Ford Ex. 1002 Page 34 of 746

Attorney Docket No. 6583-588 

[0254] The terms dash and dashboard and variations thereof, as used herein, may be 

used interchangeably and can be any panel and/or area of a vehicle disposed adjacent to an 

operator, user, and/or passenger. Dashboards may include, but are not limited to, one or 

more control panel(s), instrument housing(s), head unit(s), indicator(s), gauge(s), meter(s), 

light(s), audio equipment, computer(s), screen(s), display(s), HUD unit(s), and graphical 

user interface( s ). 

[0255] The term "module" as used herein refers to any known or later developed 

hardware, software, firmware, artificial intelligence, fuzzy logic, or combination of 

hardware and software that is capable of performing the functionality associated with that 

element. 

[0256] The term "desktop" refers to a metaphor used to portray systems. A desktop is 

generally considered a "surface" that may include pictures, called icons, widgets, folders, 

etc. that can activate and/or show applications, windows, cabinets, files, folders, 

documents, and other graphical items. The icons are generally selectable to initiate a task 

through user interface interaction to allow a user to execute applications and/or conduct 

other operations. 

[0257] The term "display" refers to a portion of a physical screen used to display the 

output of a computer to a user. 

[0258] The term "displayed image" refers to an image produced on the display. A 

typical displayed image is a window or desktop. The displayed image may occupy all or a 

portion of the display. 

[0259] The term "display orientation" refers to the way in which a rectangular display is 

oriented for viewing. The two most common types of display orientations are portrait and 

landscape. In landscape mode, the display is oriented such that the width of the display is 

greater than the height of the display (such as a 4:3 ratio, which is 4 units wide and 3 units 

tall, or a 16:9 ratio, which is 16 units wide and 9 units tall). Stated differently, the longer 

dimension of the display is oriented substantially horizontal in landscape mode while the 

shorter dimension of the display is oriented substantially vertical. In the portrait mode, by 

contrast, the display is oriented such that the width of the display is less than the height of 

the display. Stated differently, the shorter dimension of the display is oriented 

substantially horizontal in the portrait mode while the longer dimension of the display is 

oriented substantially vertical. A multi-screen display can have one composite display that 

encompasses all the screens. The composite display can have different display 

characteristics based on the various orientations of the device. 

Page 26 of 179 



Ford Ex. 1002 Page 35 of 746

Attorney Docket No. 6583-588 

[0260] The term "electronic address" can refer to any contactable address, including a 

telephone number, instant message handle, e-mail address, Uniform Resource Locator 

("URL"), Global Universal Identifier ("GUID"), Universal Resource Identifier ("URI"), 

Address of Record ("AOR"), electronic alias in a database, etc., combinations thereof. 

[0261] The term "gesture" refers to a user action that expresses an intended idea, action, 

meaning, result, and/or outcome. The user action can include manipulating a device (e.g., 

opening or closing a device, changing a device orientation, moving a trackball or wheel, 

etc.), movement of a body part in relation to the device, movement of an implement or tool 

in relation to the device, audio inputs, etc. A gesture may be made on a device (such as on 

the screen) or with the device to interact with the device. 

[0262] The term "gesture capture" refers to a sense or otherwise a detection of an 

instance and/or type of user gesture. The gesture capture can be received by sensors in 

three-dimensional space. Further, the gesture capture can occur in one or more areas of a 

screen, for example, on a touch-sensitive display or a gesture capture region. A gesture 

region can be on the display, where it may be referred to as a touch sensitive display, or 

off the display, where it may be referred to as a gesture capture area. 

[0263] The terms "infotainment" and "infotainment system" may be used 

interchangeably and can refer to the hardware/software products, data, content, 

information, and/or systems, which can be built into or added to vehicles to enhance driver 

and/or passenger experience. Infotainment may provide media and/or multimedia content. 

An example is information-based media content or programming that also includes 

entertainment content. 

[0264] A "multi-screen application" refers to an application that is capable of producing 

one or more windows that may simultaneously occupy one or more screens. A multi­

screen application commonly can operate in single-screen mode in which one or more 

windows of the application are displayed only on one screen or in multi-screen mode in 

which one or more windows are displayed simultaneously on multiple screens. 

[0265] A "single-screen application" refers to an application that is capable of producing 

one or more windows that may occupy only a single screen at a time. 

[0266] The terms "online community," "e-community," or "virtual community" can 

mean a group of people that interact via a computer network, for social, professional, 

educational, and/or other purposes. The interaction can use a variety of media formats, 

including wikis, biogs, chat rooms, Internet forums, instant messaging, email, and other 

forms of electronic media. Many media formats may be used in social software separately 
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and/or in combination, including text-based chat rooms and forums that use voice, video 

text or avatars. 

[0267] The term "satellite positioning system receiver" can refer to a wireless receiver 

or transceiver to receive and/or send location signals from and/or to a satellite positioning 

system (SPS), such as the Global Positioning System ("GPS") (US), GLONASS (Russia), 

Galileo positioning system (EU), Compass navigation system (China), and Regional 

Navigational Satellite System (India). 

[0268] The term "social network service" may include a service provider that builds 

online communities of people, who share interests and/or activities, or who are interested 

in exploring the interests and/or activities of others. Social network services can be 

network-based and may provide a variety of ways for users to interact, such as e-mail and 

instant messaging services. 

[0269] The term "social network" can refer to a network-based social network. 

[0270] The term "screen," "touch screen," "touchscreen," or "touch-sensitive display" 

refers to a physical structure that enables the user to interact with the computer by 

touching areas on the screen and provides information to a user through a display. The 

touch screen may sense user contact in a number of different ways, such as by a change in 

an electrical parameter ( e.g., resistance or capacitance), acoustic wave variations, infrared 

radiation proximity detection, light variation detection, and the like. In a resistive touch 

screen, for example, normally separated conductive and resistive metallic layers in the 

screen pass an electrical current. When a user touches the screen, the two layers make 

contact in the contacted location, whereby a change in electrical field is noted and the 

coordinates of the contacted location calculated. In a capacitive touch screen, a capacitive 

layer stores electrical charge, which is discharged to the user upon contact with the touch 

screen, causing a decrease in the charge of the capacitive layer. The decrease is measured, 

and the contacted location coordinates determined. In a surface acoustic wave touch 

screen, an acoustic wave is transmitted through the screen, and the acoustic wave is 

disturbed by user contact. A receiving transducer detects the user contact instance and 

determines the contacted location coordinates. 

[0271] The term "window" refers to a, typically rectangular, displayed image on at least 

part of a display that contains or provides content different from the rest of the screen. 

The window may obscure the desktop. The dimensions and orientation of the window 

may be configurable either by another module or by a user. When the window is 
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expanded, the window can occupy substantially all of the display space on a screen or 

screens. 

[0272] The terms "determine," "calculate," and "compute," and variations thereof, as 

used herein, are used interchangeably and include any type of methodology, process, 

mathematical operation, or technique. 

[0273] It shall be understood that the term "means," as used herein, shall be given its 

broadest possible interpretation in accordance with 35 U.S.C., Section 112, Paragraph 6 or 

other applicable law. Accordingly, a claim incorporating the term "means" shall cover all 

structures, materials, or acts set forth herein, and all of the equivalents thereof. Further, 

the structures, materials or acts and the equivalents thereof shall include all those 

described in the summary of the invention, brief description of the drawings, detailed 

description, abstract, and claims themselves. 

[0274] The terms "vehicle," "car," "automobile," and variations thereof may be used 

interchangeably herein and can refer to a device or structure for transporting animate 

and/or inanimate or tangible objects ( e.g., persons and/or things), such as a self-propelled 

conveyance. A vehicle as used herein can include any conveyance or model of a 

conveyance, where the conveyance was originally designed for the purpose of moving one 

or more tangible objects, such as people, animals, cargo, and the like. The term "vehicle" 

does not require that a conveyance moves or is capable of movement. Typical vehicles 

may include but are in no way limited to cars, trucks, motorcycles, busses, automobiles, 

trains, railed conveyances, boats, ships, marine conveyances, submarine conveyances, 

airplanes, space craft, flying machines, human-powered conveyances, and the like. 

[0275] The term "profile," as used herein, can refer to any data structure, data store, 

and/or database that includes one or more items of information associated with a vehicle, a 

vehicle system, a device (e.g., a mobile device, laptop, mobile phone, etc.), or a person. 

[0276] The term "in communication with," as used herein, refers to any coupling, 

connection, or interaction using electrical signals to exchange information or data, using 

any system, hardware, software, protocol, or format, regardless of whether the exchange 

occurs wirelessly or over a wired connection. 

[0277] The preceding is a simplified summary of the disclosure to provide an 

understanding of some aspects of the disclosure. This summary is neither an extensive nor 

exhaustive overview of the disclosure and its various aspects, embodiments, and/or 

configurations. It is intended neither to identify key or critical elements of the disclosure 

nor to delineate the scope of the disclosure but to present selected concepts of the 
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disclosure in a simplified form as an introduction to the more detailed description 

presented below. As will be appreciated, other aspects, embodiments, and/or 

configurations of the disclosure are possible utilizing, alone or in combination, one or 

more of the features set forth above or described in detail below. 

[0278] BRIEF DESCRIPTION OF THE DRAWINGS 

[0279] Fig. 1 depicts an embodiment of a vehicle operating environment; 

[0280] Fig. 2 is a block diagram of an embodiment of a vehicle system; 

[0281] Fig. 3 is a block diagram of an embodiment of a vehicle control system 

environment; 

[0282] Fig. 4 is a block diagram of an embodiment of a vehicle communications 

subsystem; 

[0283] Fig. 5A is a first block diagram of an embodiment of a vehicle interior 

environment separated into areas and/or zones; 

[0284] Fig. 5B is a second block diagram of an embodiment of a vehicle interior 

environment separated into areas and/or zones; 

[0285] Fig. 5C is a third block diagram of an embodiment of a vehicle interior 

environment separated into areas and/or zones; 

[0286] Fig. 6A depicts an embodiment of a sensor configuration for a vehicle; 

[0287] Fig. 6B depicts an embodiment of a sensor configuration for a zone of a vehicle; 

[0288] Fig. 7 A is a block diagram of an embodiment of interior sensors for a vehicle; 

[0289] Fig. 7B is a block diagram of an embodiment of exterior sensors for a vehicle; 

[0290] Fig. 8A is a block diagram of an embodiment of a media subsystem for a vehicle; 

[0291] Fig. 8B is a block diagram of an embodiment of a user and device interaction 

subsystem for a vehicle; 

[0292] Fig. 8C is a block diagram of an embodiment of a Navigation subsystem for a 

vehicle; 

[0293] Fig. 9 is a block diagram of an embodiment of a communications subsystem for a 

vehicle; 

[0294] Fig. 10 is a block diagram of an embodiment of a software architecture for the 

vehicle control system; 

[0295] Fig. I IA is a graphical representation of an embodiment of a gesture that a user 

may perform to provide input to a vehicle control system; 

[0296] Fig. 11B is a graphical representation of an embodiment of a gesture that a user 

may perform to provide input to a vehicle control system; 
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[0297] Fig. 11 C is a graphical representation of an embodiment of a gesture that a user 

may perform to provide input to a vehicle control system; 

[0298] Fig. I ID is a graphical representation of an embodiment of a gesture that a user 

may perform to provide input to a vehicle control system; 

[0299] Fig. I IE is a graphical representation of an embodiment of a gesture that a user 

may perform to provide input to a vehicle control system; 

[0300] Fig. I IF is a graphical representation of an embodiment of a gesture that a user 

may perform to provide input to a vehicle control system; 

[0301] Fig. 11 G is a graphical representation of an embodiment of a gesture that a user 

may perform to provide input to a vehicle control system; 

[0302] Fig. 1 IH is a graphical representation of an embodiment of a gesture that a user 

may perform to provide input to a vehicle control system; 

[0303] Fig. I II is a graphical representation of an embodiment of a gesture that a user 

may perform to provide input to a vehicle control system; 

[0304] Fig. 1 IJ is a graphical representation of an embodiment of a gesture that a user 

may perform to provide input to a vehicle control system; 

[0305] Fig. 1 IK is a graphical representation of an embodiment of a gesture that a user 

may perform to provide input to a vehicle control system; 

[0306] Fig. 12A is a diagram of an embodiment of a data structure for storing 

information about a user of a vehicle; 

[0307] Fig. 12B is a diagram of an embodiment of a data structure for storing 

information about a device associated with or in a vehicle; 

[0308] Fig. 12C is a diagram of an embodiment of a data structure for storing 

information about a system of a vehicle; 

[0309] Fig. 12D is a diagram of an embodiment of a data structure for storing 

information about a vehicle; 

[031 0] Fig. 13 is a flow or process diagram of a method for storing one or more settings 

associated with a user; 

[0311] Fig. 14 is a flow or process diagram of a method for establishing one or more 

settings associated with a user; 

[0312] Fig. 15 is a flow or process diagram of a method for storing one or more settings 

associated with a user; 

[0313] Fig. 16 is a flow or process diagram of a method for storing one or more gestures 

associated with a user; 
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[0314] Fig. 17 is a flow or process diagram of a method for reacting to a gesture 

performed by a user; 

[0315] Fig. 18 is a flow or process diagram of a method for storing health data 

associated with a user; 

[0316] Fig. 19 is a flow or process diagram of a method for reacting to a gesture 

performed by a user; 

[0317] Fig. 20 depicts a flow diagram according to an embodiment; 

[0318] Fig. 21 depicts an on board media system according to an embodiment; 

[0319] Fig. 22 depicts a flow diagram according to an embodiment; 

[0320] Fig. 23 depicts a flow diagram according to an embodiment; 

[0321] Fig. 24 depicts a computational system according to an embodiment; 

[0322] Fig. 25 depicts a computational system according to an embodiment; 

[0323] Fig. 26 depicts a flow diagram according to an embodiment; 

[0324] Fig. 27 depicts a flow diagram according to an embodiment; 

[0325] Fig. 28 depicts a screen shot according to an embodiment; and 

[0326] Fig. 29 depicts a screen shot according to an embodiment; 

[0327] Fig. 30 depicts a screen shot according to an embodiment; 

[0328] Fig. 31 depicts a flow diagram according to an embodiment; 

[0329] Fig. 32 depicts a flow diagram according to an embodiment; 

[0330] Fig. 33 depicts a segmented control surface according to an embodiment; 

[0331] Fig. 34 depicts a mapped display according to an embodiment; 

[0332] Fig. 35 depicts a flow diagram according to an embodiment; 

[0333] Fig. 36 depicts a flow diagram according to an embodiment; 

[0334] Figs. 37 A-B depict a flow diagram according to an embodiment; 

[0335] Fig. 3 8 depicts a flow diagram according to an embodiment; and 

[0336] Fig. 39 depicts a flow diagram according to an embodiment. 

[0337] In the appended figures, similar components and/or features may have the same 

reference label. Further, various components of the same type may be distinguished by 

following the reference label by a letter that distinguishes among the similar components. 

If only the first reference label is used in the specification, the description is applicable to 

any one of the similar components having the same first reference label irrespective of the 

second reference letter or label. 

[0338] DETAILED DESCRIPTION 
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[0339] Presented herein are embodiments of systems, devices, processes, data structures, 

user interfaces, etc. The embodiments may relate to an automobile and/or an automobile 

environment. The automobile environment can include systems associated with the 

automobile and devices or other systems in communication with the automobile and/or 

automobile systems. Furthermore, the systems can relate to communications systems 

and/or devices and may be capable of communicating with other devices and/or to an 

individual or group of individuals. Further, the systems can receive user input in unique 

ways. The overall design and functionality of the systems provide for an enhanced user 

experience making the automobile more useful and more efficient. As described herein, 

the automobile systems may be electrical, mechanical, electro-mechanical, software­

based, and/or combinations thereof. 

[0340] A vehicle environment 100 that may contain a vehicle ecosystem is shown in 

Fig. 1. The vehicle environment 100 can contain areas associated with a vehicle or 

conveyance 104. The vehicle 104 is shown as a car but can be any type of conveyance. 

The environment 100 can include at least three zones. A first zone 108 may be inside a 

vehicle 104. The zone 108 includes any interior space, trunk space, engine compartment, 

or other associated space within or associated with the vehicle 104. The interior zone 108 

can be defined by one or more techniques, for example, geo-fencing. 

[0341] A second zone 112 may be delineated by line 120. The zone 112 is created by a 

range of one or more sensors associated with the vehicle 104. Thus, the area 112 is 

exemplary of the range of those sensors and what can be detected by those sensors 

associated with the vehicle 104. Although sensor range is shown as a fixed and 

continuous oval, the sensor range may be dynamic and/or discontinuous. For example, a 

ranging sensor (e.g., radar, lidar, ladar, etc.) may provide a variable range depending on 

output power, signal characteristics, or environmental conditions ( e.g., rain, fog, clear, 

etc.). The rest of the environment includes all space beyond the range of the sensors and is 

represented by space 116. Thus, the environment 100 may have an area 116 that includes 

all areas beyond the sensor range 112. The area 116 may include locations of travel that 

the vehicle 104 may proceed to in the future. 

[0342] An embodiment of a vehicle system 200 is shown in Fig. 2. The vehicle system 

200 may comprise hardware and/or software that conduct various operations for or with 

the vehicle 104. The operations can include, but are not limited to, providing information 

to the user 216, receiving input from the user 216, and controlling the functions or 

operation of the vehicle 104, etc. The vehicle system 200 can include a vehicle control 
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system 204. The vehicle control system 204 can be any type of computing system 

operable to conduct the operations as described herein. An example of a vehicle control 

system may be as described in conjunction with Fig. 3. 

[0343] The vehicle control system 204 may interact with a memory or storage system 

208 that stores system data. System data 208 may be any type of data needed for the 

vehicle control system 204 to control effectively the vehicle 104. The system data 208 can 

represent any type of database or other storage system. Thus, the system data 208 can be a 

flat file data system, an object-oriented data system, or some other data system that may 

interface with the vehicle control system 204. 

[0344] The vehicle control system 204 may communicate with a device or user interface 

212, 248. The user interface 212, 248 may be operable to receive user input either through 

touch input, on one or more user interface buttons, via voice command, via one or more 

image sensors, or through a graphical user interface that may include a gesture capture 

region, as described in conjunction with the other figures provided herein. Further, the 

symbol 212, 248 can represent a device that is located or associated with the vehicle 104. 

The device 212, 248 can be a mobile device, including, but not limited to, a mobile 

telephone, a mobile computer, or other type of computing system or device that is either 

permanently located in or temporarily associated with, but not necessarily connected to, 

the vehicle 104. Thus, the vehicle control system 204 can interface with the device 212, 

248 and leverage the device's computing capability to provide one or more of the features 

or functions as described herein. 

[0345] The device or user interface 212, 248 can receive input or provide information to 

a user 216. The user 216 may thus interact with the vehicle control system 204 through 

the interface or device 212,248. Further, the device 212,248 may include or have access 

to device data 220 and/or profile data 252. The device data 220 can be any type of data 

that is used in conjunction with the device 212, 248 including, but not limited to, 

multimedia data, preferences data, device identification information, or other types of data. 

The profile data 252 can be any type of data associated with at least one user 216 

including, but in no way limited to, bioinformatics, medical information, driving history, 

personal information ( e.g., home physical address, business physical address, contact 

addresses, likes, dislikes, hobbies, size, weight, occupation, business contacts - including 

physical and/or electronic addresses, personal contacts - including physical and/or 

electronic addresses, family members, and personal information related thereto, etc.), other 

user characteristics, advertising information, user settings and feature preferences, travel 

Page 34 of 179 



Ford Ex. 1002 Page 43 of 746

Attorney Docket No. 6583-588 

information, associated vehicle preferences, communication preferences, historical 

information ( e.g., including historical, current, and/or future travel destinations), Internet 

browsing history, or other types of data. In any event, the data may be stored as device 

data 220 and/or profile data 252 in a storage system similar to that described in 

conjunction with Figs. 12A through 12D. 

[0346] As an example, the profile data 252 may include one or more user profiles. User 

profiles may be generated based on data gathered from one or more of vehicle preferences 

( e.g., seat settings, HVAC settings, dash configurations, and the like), recorded settings, 

geographic location information ( e.g., provided by a satellite positioning system ( e.g., 

GPS), Wi-Fi hotspot, cell tower data, etc.), mobile device information (such as mobile 

device electronic addresses, Internet browsing history and content, application store 

selections, user settings and enabled and disabled features, and the like), private 

information (such as user information from a social network, user presence information, 

user business account, and the like), secure data, biometric information, audio information 

from on board microphones, video information from on board cameras, Internet browsing 

history and browsed content using an on board computer and/or the local area network 

enabled by the vehicle 104, geographic location information (e.g., a vendor storefront, 

roadway name, city name, etc.), and the like. 

[0347] The profile data 252 may include one or more user accounts. User accounts may 

include access and permissions to one or more settings and/or feature preferences 

associated with the vehicle 104, communications, infotainment, content, etc. In one 

example, a user account may allow access to certain settings for a particular user, while 

another user account may deny access to the settings for another user, and vice versa. The 

access controlled by the user account may be based on at least one of a user account 

priority, role, permission, age, family status, a group priority ( e.g., the user account 

priority of one or more users, etc.), a group age (e.g., the average age of users in the group, 

a minimum age of the users in the group, a maximum age of the users in the group, and/or 

combinations thereof, etc.). 

[0348] For example, a user 216 may be allowed to purchase applications (e.g., software, 

etc.) for the vehicle 104 and/or a device associated with the vehicle 104 based on 

information associated with the user account. This user account information may include 

a preferred payment method, permissions, and/or other account information. As provided 

herein, the user account information may be part of the user profile and/or other data 

stored in the profile data 252. 
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[0349] As another example, an adult user (e.g., a user with an age of 18 years old and/or 

over, etc.) may be located in an area of a vehicle 104, such as a rear passenger area. 

Continuing this example a child user ( e.g., a user with an age of 17 years old and/or less, 

etc.) may be located in the same, or close, area. In this example, the user account 

information in the profile data 252 associated with both the adult user and the child user 

may be used by the vehicle 104 in determining whether content is appropriate for the area 

given the age of the child user. For instance, a graphic movie containing violence (e.g., a 

movie associated with a mature rating, such as a Motion Picture Association of America 

(MPAA) rating of "R," "NC-17," etc.) may be suitable to present to a display device 

associated with the adult user but may not be acceptable to present to the display device if 

a 12-year old child user may see and/or hear the content of the movie. 

[0350] The vehicle control system 204 may also communicate with or through a 

communication network 224. The communication network 224 can represent any type of 

wireless and/or wired communication system that may be included within the vehicle 104 

or operable to communicate outside the vehicle 104. Thus, the communication network 

224 can include a local area communication capability and a wide area communication 

capability. For example, the communication network 224 can include a Bluetooth® 

wireless system, an 802.1 lx ( e.g., 802.11 GI 802.1 lN /802.1 lAC, or the like, wireless 

system), a CAN bus, an Ethernet network within the vehicle 104, or other types of 

communication networks that may function with or be associated with the vehicle 104. 

Further, the communication network 224 can also include wide area communication 

capabilities, including one or more of, but not limited to, a cellular communication 

capability, satellite telephone communication capability, a wireless wide area network 

communication capability, or other types of communication capabilities that allow for the 

vehicle control system 204 to communicate outside the vehicle 104. 

[0351] The vehicle control system 204 may communicate through the communication 

network 224 to a server 228 that may be located in a facility that is not within physical 

proximity to the vehicle 104. Thus, the server 228 may represent a cloud computing 

system or cloud storage that allows the vehicle control system 204 to either gain access to 

further computing capabilities or to storage at a location outside of the vehicle 104. The 

server 228 can include a computer processor and memory and be similar to any computing 

system as understood to one skilled in the art. 

[0352] Further, the server 228 may be associated with stored data 232. The stored data 

232 may be stored in any system or by any method, as described in conjunction with 
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system data 208, device data 220, and/or profile data 252. The stored data 232 can include 

information that may be associated with one or more users 216 or associated with one or 

more vehicles 104. The stored data 232, being stored in a cloud or in a distant facility, 

may be exchanged among vehicles 104 or may be used by a user 216 in different locations 

or with different vehicles 104. Additionally or alternatively, the server may be associated 

with profile data 252 as provided herein. It is anticipated that the profile data 252 may be 

accessed across the communication network 224 by one or more components of the 

system 200. Similar to the stored data 232, the profile data 252, being stored in a cloud or 

in a distant facility, may be exchanged among vehicles 104 or may be used by a user 216 

in different locations or with different vehicles 104. 

[0353] The vehicle control system 204 may also communicate with one or more sensors 

236, 242, which are either associated with the vehicle 104 or communicate with the 

vehicle 104. Vehicle sensors 242 may include one or more sensors for providing 

information to the vehicle control system 204 that determine or provide information about 

the environment 100 in which the vehicle 104 is operating. Embodiments of these sensors 

may be as described in conjunction with Figs. 6A-7B. Non-vehicle sensor 236 can be any 

type of sensor that is not currently associated with the vehicle 104. For example, non­

vehicle sensor 236 can be sensors in a traffic system operated by a third party that 

provides data to the vehicle control system 204. Further, the non-vehicle sensor(s) 236 

can be other types of sensors which provide information about the distant environment 116 

or other information about the vehicle 104 or the environment 100. These non-vehicle 

sensors 236 may be operated by third parties but provide information to the vehicle control 

system 204. Examples of information provided by the sensors 236 and that may be used 

by the vehicle control system 204 may include weather tracking data, traffic data, user 

health tracking data, vehicle maintenance data, or other types of data, which may provide 

environmental or other data to the vehicle control system 204. The vehicle control system 

204 may also perform signal processing of signals received from one or more sensors 236, 

242. Such signal processing may include estimation of a measured parameter from a 

single sensor, such as multiple measurements of a range state parameter from the vehicle 

104 to an obstacle, and/or the estimation, blending, or fusion of a measured state 

parameter from multiple sensors such as multiple radar sensors or a combination of a 

ladar/lidar range sensor and a radar sensor. Signal processing of such sensor signal 

measurements may comprise stochastic signal processing, adaptive signal processing, 

and/or other signal processing techniques known to those skilled in the art. 
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[0354] The various sensors 236, 242 may include one or more sensor memory 244. 

Embodiments of the sensor memory 244 may be configured to store data collected by the 

sensors 236, 242. For example, a temperature sensor may collect temperature data 

associated with a vehicle 104, user 216, and/or environment, over time. The temperature 

data may be collected incrementally, in response to a condition, or at specific time periods. 

In this example, as the temperature data is collected, it may be stored in the sensor 

memory 244. In some cases, the data may be stored along with an identification of the 

sensor and a collection time associated with the data. Among other things, this stored data 

may include multiple data points and may be used to track changes in sensor 

measurements over time. As can be appreciated, the sensor memory 244 can represent 

any type of database or other storage system. 

[0355] The diagnostic communications module 256 may be configured to receive and 

transmit diagnostic signals and information associated with the vehicle 104. Examples of 

diagnostics signals and information may include, but is in no way limited to, vehicle 

system warnings, sensor data, vehicle component status, service information, component 

health, maintenance alerts, recall notifications, predictive analysis, and the like. 

Embodiments of the diagnostic communications module 256 may handle warning/error 

signals in a predetermined manner. The signals, for instance, can be presented to one or 

more of a third party, occupant, vehicle control system 204, and a service provider ( e.g., 

manufacturer, repair facility, etc.). 

[0356] Optionally, the diagnostic communications module 256 may be utilized by a 

third party (i.e., a party other than the user 216, etc.) in communicating vehicle diagnostic 

information. For instance, a manufacturer may send a signal to a vehicle 104 to determine 

a status associated with one or more components associated with the vehicle 104. In 

response to receiving the signal, the diagnostic communications module 256 may 

communicate with the vehicle control system 204 to initiate a diagnostic status check. 

Once the diagnostic status check is performed, the information may be sent via the 

diagnostic communications module 256 to the manufacturer. This example may be 

especially useful in determining whether a component recall should be issued based on the 

status check responses returned from a certain number of vehicles. 

[0357] Wired/wireless transceiver/communications ports 260 may be included. The 

wired/wireless transceiver/communications ports 260 may be included to support 

communications over wired networks or links, for example with other communication 

devices, server devices, and/or peripheral devices. Examples of wired/wireless 
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transceiver/communications ports 260 include Ethernet ports, Universal Serial Bus (USB) 

ports, Institute of Electrical and Electronics Engineers (IEEE) 1594, or other interface 

ports. 

[0358] An embodiment of a vehicle control environment 300 including a vehicle control 

system 204 may be as shown in Fig. 3. Beyond the vehicle control system 204, the 

vehicle control environment 300 can include one or more of, but is not limited to, a power 

source and/or power control module 316, a data storage module 320, user 

interface(s)/input interface(s) 324, vehicle subsystems 328, user interaction subsystems 

332, Global Positioning System (GPS)/Navigation subsystems 336, sensor(s) and/or 

sensor subsystems 340, communication subsystems 344, media subsystems 348, and/or 

device interaction subsystems 352. The subsystems, modules, components, etc. 316-352 

may include hardware, software, firmware, computer readable media, displays, input 

devices, output devices, etc. or combinations thereof. The system, subsystems, modules, 

components, etc. 204, 316-352 may communicate over a network or bus 356. This 

communication bus 356 may be bidirectional and perform data communications using any 

known or future-developed standard or protocol. An example of the communication bus 

356 may be as described in conjunction with Fig. 4. 

[0359] The vehicle control system 204 can include a processor 304, memory 308, and/or 

an input/output (I/0) module 312. Thus, the vehicle control system 204 may be a 

computer system, which can comprise hardware elements that may be electrically coupled. 

The hardware elements may include one or more central processing units (CPUs) 304; one 

or more components of the I/0 module 312 including input devices (e.g., a mouse, a 

keyboard, etc.) and/or one or more output devices (e.g., a display device, a printer, etc.). 

[0360] The processor 304 may comprise a general purpose programmable processor or 

controller for executing application programming or instructions. The processor 304 may, 

optionally, include multiple processor cores, and/or implement multiple virtual processors. 

Additionally or alternatively, the processor 304 may include multiple physical processors. 

As a particular example, the processor 304 may comprise a specially configured 

application specific integrated circuit (ASIC) or other integrated circuit, a digital signal 

processor, a controller, a hardwired electronic or logic circuit, a programmable logic 

device or gate array, a special purpose computer, or the like. The processor 304 generally 

functions to run programming code or instructions implementing various functions of the 

vehicle control system 204. 
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[0361] The input/output module 312 and associated ports may be included to support 

communications over wired or wireless networks or links, for example with other 

communication devices, server devices, and/or peripheral devices. Examples of an 

input/output module 312 include an Ethernet port, a Universal Serial Bus (USB) port, 

Institute of Electrical and Electronics Engineers (IEEE) 1594, or other interface. 

[0362] The vehicle control system 204 may also include one or more storage devices 

308. By way of example, storage devices 308 may be disk drives, optical storage devices, 

solid-state storage devices such as a random access memory ("RAM") and/or a read-only 

memory ("ROM"), which can be programmable, flash-updateable and/or the like. The 

vehicle control system 204 may additionally include a computer-readable storage media 

reader; a communications system ( e.g., a modem, a network card (wireless or wired), an 

infra-red communication device, etc.); and working memory 308, which may include 

RAM and ROM devices as described above. The vehicle control system 204 may also 

include a processing acceleration unit, which can include a digital signal processor (DSP), 

a special-purpose processor, and/or the like. 

[0363] The computer-readable storage media reader can further be connected to a 

computer-readable storage medium, together (and, optionally, in combination with storage 

device(s)) comprehensively representing remote, local, fixed, and/or removable storage 

devices plus storage media for temporarily and/or more permanently containing computer­

readable information. The communications system may permit data to be exchanged with 

an external or internal network and/or any other computer or device described herein. 

Moreover, as disclosed herein, the term "storage medium" may represent one or more 

devices for storing data, including read only memory (ROM), random access memory 

(RAM), magnetic RAM, core memory, magnetic disk storage mediums, optical storage 

mediums, flash memory devices, and/or other machine readable mediums for storing 

information. 

[0364] The vehicle control system 204 may also comprise software elements including 

an operating system and/or other code, as described in conjunction with Fig. 10. It should 

be appreciated that alternates to the vehicle control system 204 may have numerous 

variations from that described herein. For example, customized hardware might also be 

used and/or particular elements might be implemented in hardware, software (including 

portable software, such as applets), or both. Further, connection to other computing 

devices such as network input/output devices may be employed. 
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[0365] The power source and/or power control module 316 can include any type of 

power source, including, but not limited to, batteries, alternating current sources (from 

connections to a building power system or power line), solar cell arrays, etc. One or more 

components or modules may also be included to control the power source or change the 

characteristics of the provided power signal. Such modules can include one or more of, 

but is not limited to, power regulators, power filters, alternating current (AC) to direct 

current (DC) converters, DC to AC converters, receptacles, wiring, other converters, etc. 

The power source and/or power control module 316 functions to provide the vehicle 

control system 204 and any other system with power. 

[0366] The data storage 320 can include any module for storing, retrieving, and/or 

managing data in one or more data stores and/or databases. The database or data stores 

may reside on a storage medium local to (and/or resident in) the vehicle control system 

204 or in the vehicle 104. Alternatively, some of the data storage capability may be 

remote from the vehicle control system 204 or automobile, and in communication (e.g., 

via a network) to the vehicle control system 204. The database or data stores may reside 

in a storage-area network ("SAN") familiar to those skilled in the art. Similarly, any 

necessary files for performing the functions attributed to the vehicle control system 204 

may be stored locally on the respective vehicle control system 204 and/or remotely, as 

appropriate. The databases or data stores may be a relational database, and the data 

storage module 320 may be adapted to store, update, and retrieve data in response to 

specifically-formatted commands. The data storage module 320 may also perform data 

management functions for any flat file, object oriented, or other type of database or data 

store. 

[0367] A first data store that may be part of the vehicle control environment 300 is a 

profile data store 252 for storing data about user profiles and data associated with the 

users. A system data store 208 can include data used by the vehicle control system 204 

and/or one or more of the components 324-352 to facilitate the functionality described 

herein. The data stores 208 and/or 252 may be as described in conjunction with Figs. 1 

and/or 12A-12D. 

[0368] The user interface/input interfaces 324 may be as described herein for providing 

information or data and/or for receiving input or data from a user. Vehicle systems 328 

can include any of the mechanical, electrical, electromechanical, computer, or other 

systems associated with the function of the vehicle 100. For example, vehicle systems 328 

can include one or more of, but is not limited to, the steering system, the braking system, 
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the engine and engine control systems, the electrical system, the suspension, the drive 

train, the cruise control system, the radio, the heating, ventilation, air conditioning 

(HVAC) system, the windows and/or doors, etc. These systems are well known in the art 

and will not be described further. 

[0369] Examples of the other systems and subsystems 324-352 may be as described 

further herein. For example, the user interface(s)/input interface(s) 324 may be as 

described in Figs. 2 and 8B; the vehicle subsystems 328 may be as described in Figs. 6a et. 

seq.; the user interaction subsystem 332 may be as described in conjunction with the 

user/device interaction subsystem 817 of Fig. 8B; the Navigation subsystem 336 may be 

as described in Figs. 6A and 8C; the sensor(s)/sensor subsystem 340 may be as described 

in Figs. 7 A and 7B; the communication subsystem 344 may be as described in Figs. 2, 4, 

5B, SC, and 9; the media subsystem 348 may be as described in Fig. 8A; and, the device 

interaction subsystem 352 may be as described in Fig. 2 and in conjunction with the 

user/ device interaction subsystem 817 of Fig. 8B. 

[0370] Fig. 4 illustrates an optional communications channel architecture 400 and 

associated communications components. Fig. 4 illustrates some of the optional 

components that can be interconnected via the communication channels/zones 404. 

Communication channels/zones 404 can carry information on one or more of a wired 

and/or wireless communications link with, in the illustrated example, there being three 

communications channels/zones, 408, 412, and 416. 

[0371] This optional environment 400 can also include an IP router 420, an operator 

cluster 424, one or more storage devices 428, one or more blades, such as master blade 

432, and computational blades 436 and 440. Additionally, the communications 

channels/zones 404 can interconnect one or more displays, such as, remote display 1 444, 

remote display N 448, and console display 452. The communications channels/zones 404 

also interconnect an access point 456, a Bluetooth® access point/USB hub 460, a 

Femtocell 464, a storage controller 468, that is connected to one or more ofUSB devices 

472, DVDs 476, or other storage devices 480. To assist with managing communications 

within the communication channel, the environment 400 optionally includes a firewall 484 

which will be discussed hereinafter in greater detail. Other components that could also 

share the communications channel/zones 404 include GPS 488, media controller 492, 

which is connected to one or more media sources 496, and one or more subsystems, such 

as subsystem switches 498. 
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[0372] Optionally, the communications channels/zones 404 can be viewed as an I/O 

network or bus where the communications channels are carried on the same physical 

media. Optionally, the communication channels 404 can be split amongst one or more 

physical media and/or combined with one or more wireless communications protocols. 

Optionally, the communications channels 404 can be based on wireless protocols with no 

physical media interconnecting the various elements described herein. 

[0373] The environment 400 shown in Fig. 4 can include a collection of blade 

processors that are housed in a "crate." The crate can have a PC-style backplane 

connector 408 and a backplane Ethernet 408 that allows the various blades to 

communicate with one another using, for example, an Ethernet. 

[0374] Various other functional elements illustrated in Fig. 4 can be integrated into this 

crate architecture with, as discussed hereinafter, various zones utilized for security. 

Optionally, as illustrated in Fig. 4, the backplane 404/408 can have two separate Ethernet 

zones that may or may not be on the same communications channel. Optionally, the zones 

exist on a single communications channel on the I/O network/bus 408. Optionally, the 

zones are actually on different communications channels, e.g., 412, 416; however, the 

implementation is not restricted to any particular type of configuration. Rather, as 

illustrated in Fig. 4, there can be a red zone 417 and a green zone 413, and the I/O 

backplane on the network/bus 408 that enables standard I/O operations. This backplane or 

I/O network/bus 408 also optionally can provide power distribution to the various modules 

and blades illustrated in Fig. 4. The red and green Ethernet zones, 417 and 413 

respectively, can be implemented as Ethernet switches, with one on each side of the 

firewall 484. Two Ethernets (untrusted and trusted) are not connected in accordance with 

an optional embodiment. Optionally, the connector geometry for the firewall can be 

different for the Ethernet zones than for the blades that are a part of the system. 

[0375] The red zone 417 only needs to go from the modular connector to the input side 

of the backplane connector of the firewall 484. While Fig. 4 indicates that there are five 

external red zone connectors to the firewall 484, provisions can be made for any number 

of ports with the connections being made at the access point 456, the Bluetooth® access 

point (combo controller) 460, Femtocell 464, storage controller 468, and/or firewall 484. 

Optionally, the external port connections can be made through a manufacturer 

configurable modular connector panel, and one or more of the red zone Ethernet ports 

could be available through a customer supplied crate which allows, for example, wired 

Ethernet connections from a bring-your-own-device (BYOD) to the firewall 484. 
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[0376] The green zone 413 goes from the output side of the firewall 484 and generally 

defines the trusted Ethernet. The Ethernet on the backplane 408 essentially implements an 

Ethernet switch for the entire system, defining the Ethernet backbone of the vehicle 104. 

All other modules, e.g., blades, etc., can connect to a standard backplane bus and the 

trusted Ethernet. Some number of switch ports can be reserved to connect to an output 

modular connector panel to distribute the Ethernet throughout the vehicle 104, e.g., 

connecting such elements as the console display 452, remote displays 444, 448, GPS 488, 

etc. Optionally, only trusted components, either provided or approved by the 

manufacturer after testing, can be attached to the green zone 413, which is by definition in 

the trusted Ethernet environment. 

[0377] Optionally, the environment 400, shown in Fig. 4, utilizes IPv6 over Ethernet 

connections wherever possible. Using, for example, the Broadcom single-twisted pair 

Ethernet technology, wiring harnesses are simplified and data transmission speeds are 

maximized. However, while the Broadcom single-twisted pair Ethernet technology can be 

used, in general, systems and methods can work comparably well with any type ofwell­

known Ethernet technology or other comparable communications technology. 

[0378] As illustrated in Fig. 4 the I/O network/bus 408 is a split-bus concept that 

contains three independent bus structures: 

[0379] The red zone 417 - the untrusted Ethernet environment. This zone 417 may be 

used to connect network devices and customer provided devices to the vehicle information 

system with these devices being on the untrusted side of the firewall 484. 

[0380] The green zone 413 - the trusted Ethernet environment, this zone 413 can be used 

to connect manufacturer certified devices such as GPS units, remote displays, subsystem 

switches, and the like, to the vehicle network 404. Manufacturer certified devices can be 

implemented by vendors that allow the vehicle software system to validate whether or not 

a device is certified to operate with the vehicle 100. Optionally, only certified devices are 

allowed to connect to the trusted side of the network. 

[0381] The I/O bus 409 - the I/O bus may be used to provide power and data 

transmission to bus-based devices such as the vehicle solid state drive, the media 

controller blade 492, the computational blades 436, 440, and the like. 

[0382] As an example, the split-bus structure can have the following minimum 

configuration: 

[0383] Two slots for the red zone Ethernet; 

Page 44 of 179 



Ford Ex. 1002 Page 53 of 746

Attorney Docket No. 6583-588 

[0384] One slot for built-in LTE/WiMax access 420 from the car to other network 

resources such as the cloud/Internet; 

[0385] One slot for user devices or bring-your-own device access, this slot can 

implement, for example, WiFi, Bluetooth®, and/or USB connectivity 456, which can be 

provided in, for example, the customer crate; 

[0386] One slot for combined red zone and green zone Ethernet, this slot can be 

reserved for the firewall controller; 

[0387] Two slots for computational blades. Here the two computation blades are 

illustratively as shown the optional master blade and the multimedia blade or controller 

492 which can be provided as standard equipment; and 

[0388] The expansion controller that allows the I/O bus to be extended and provides 

additional Ethernet switch ports for one or more of the red or green zones, which may 

require that the basic green zone Ethernet switch implementation will support additional 

ports beyond the initial three that are needed for the basic exemplary system. 

[0389] It should be possible to build 8 or 16 or more Ethernet switches that allow for the 

expansion with existing component(s) in a straight-forward manner. 

[0390] The red zone 417 can be implemented as an 8-port Ethernet switch that has three 

actual bus ports within the crate with the remaining five ports being available on the 

customer crate. The crate implements red zone slots for the firewall controller 484, the 

combo controller which includes WiFi, Bluetooth®, USB hub (456,460) and the IP router 

420. 

[0391] The firewall controller 484 can have a dedicated slot that bridges the red zone 

417, green zone 413, and uses the I/O bus for power connections. In accordance with an 

optional low cost implementation, the firewall 484 can be implemented by a dummy 

module that simply bridges the red zone 417 and the green zone 413 without necessarily 

providing any firewall functionality. The combo controller 460 that includes the WiFi, 

Bluetooth®, and USB hub can be provided for consumer device connections. This 

controller can also implement the IPv6 (un-routable) protocol to insure that all information 

is packetized for transmission via IP over the Ethernet in the I/O network/bus 408. 

[0392] The combo controller 460 with the USB hub can have ports in the customer 

crate. The combo controller 460 can implement USB discovery functions and packetizes 

the information for transmission via IP over Ethernet. The combo controller 460 can also 

facilitate installation of the correct USB driver for the discovered device, such as a BYOD 

from the user. The combo controller 460 and USB hub can then map the USB address to a 
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"local" IPv6 address for interaction with one or more of the computational blades which is 

generally going to be the media controller 492. 

[0393] The IP router 420 can implement Internet access through a manufacturer 

provided service. This service can allow, for example, a manufacturer to offer value­

added services to be integrated into the vehicle information systems. The existence of the 

manufacturer provided Internet access can also allow the "e-Call" function and other 

vehicle data recorder functions to be implemented. IP router 420 also allows, for example, 

WiMax, 4G L TE, and other connections to the Internet through a service provider that can 

be, for example, contracted by the manufacturer. Internally, the IP router 420 can allow 

cellular handset connections to the Internet through a Femtocell 464 that is part of the IP 

router implementation. The IP router 420, with the Femtocell 464, can also allow a cone 

of silence functionality to be implemented. The IP router 420 can be an optional 

component for a vehicle provided by, for example, the manufacturer, a dealer, or installed 

by a user. In the absence of the IP router 420, it is possible to connect a consumer 

handheld device to the I/O network/bus 408 using, for example, either WiFi or Bluetooth® 

456, 460. While functionality may be somewhat reduced when using a handheld device 

instead of a built-in Ethernet connection, systems and methods of this invention can also 

work utilizing this consumer handheld device which then connects to the Internet via, for 

example, WiMax, 4G, 4G LTE, or the like. 

[0394] Figs. 5A-5C show configurations of a vehicle 104. In general, a vehicle 104 may 

provide functionality based at least partially on one or more areas, zones, and distances, 

associated with the vehicle 104. Non-limiting examples of this functionality are provided 

herein below. 

[0395] An arrangement or configuration for sensors within a vehicle 104 is as shown in 

Fig. 5A. The sensor arrangement 500 can include one or more areas 508 within the 

vehicle. An area can be a larger part of the environment inside or outside of the vehicle 

104. Thus, area one 508A may include the area within the trunk space or engine space of 

the vehicle 104 and/or the front passenger compartment. Area two 508B may include a 

portion of the interior space 108 (e.g., a passenger compartment, etc.) of the vehicle 104. 

The area N, 508N, may include the trunk space or rear compartment area, when included 

within the vehicle 104. The interior space 108 may also be divided into other areas. Thus, 

one area may be associated with the front passenger's and driver's seats, a second area 

may be associated with the middle passengers' seats, and a third area may be associated 

Page 46 of 179 



Ford Ex. 1002 Page 55 of 746

Attorney Docket No. 6583-588 

with a rear passenger's seat. Each area 508 may include one or more sensors that are 

positioned or operate to provide environmental information about that area 508. 

[0396] Each area 508 may be further separated into one or more zones 512 within the 

area 508. For example, area 1 508A may be separated into zone A 512A, and zone B 

512B. Each zone 512 may be associated with a particular portion of the interior occupied 

by a passenger. For example, zone A 512A may be associated with a driver. Zone B 

512B, may be associated with a front passenger. Each zone 512 may include one or more 

sensors that are positioned or configured to collect information about the environment or 

ecosystem associated with that zone or person. 

[0397] A passenger area 508B may include more than two zones as described in 

conjunction with area 508A. For example, area 508B may include three zones, 512C, 

512D, and 512E. These three separate zones 512C, 512D, and 512E may be associated 

with three passenger seats typically found in the rear passenger area of a vehicle 104. An 

area 508N and may include a single zone 512N as there may be no separate passenger 

areas but may include a single trunk area within the vehicle 104. The number of zones 

512 is unlimited within the areas as the areas are also unlimited inside the vehicle 104. 

Further, it should be noted that there may be one or areas 508 or zones 512 that may be 

located outside the vehicle 104 that may have a specific set of sensors associated 

therewith. 

[0398] Optionally, each area/access point 508, 456, 516, 520, and/or zone 512, 

associated with a vehicle 104, may comprise one or more sensors to determine a presence 

of a user 216 and/or device 212, 248 in and/or adjacent to each area 508, 456, 516, 520, 

and/or zone 512. The sensors may include vehicle sensors 242 and/or non-vehicle sensors 

23 6 as described herein. It is anticipated that the sensors may be configured to 

communicate with a vehicle control system 204 and/or the diagnostic communications 

module 256. Additionally or alternatively, the sensors may communicate with a device 

212,248. The communication of sensors with the vehicle 104 may initiate and/or 

terminate the control of device 212, 248 features. For example, a vehicle operator may be 

located in a second outside area 520 associated with a vehicle 104. As the operator 

approaches the first outside area 516, associated with the vehicle 104, the vehicle control 

system 204 may determine to control features associated with one or more device 212, 248 

and diagnostic communications module 256. 

[0399] Optionally, the location of the device 212,248 relative to the vehicle 104 may 

determine vehicle functionality and/or features to be provided and/or restricted to a user 
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216. By way of example, a device 212, 248 associated with a user 216 may be located at a 

second outside area 520 from the vehicle 104. In this case, and based at least partially on 

the distance of the device 212,248 from the vehicle 104 (e.g., provided by detecting the 

device 212, 248 at or beyond the second outside area 520) the vehicle 104 may lock one or 

more features (e.g., ignition access, vehicle access, communications ability, etc.) 

associated with the vehicle 104. Optionally, the vehicle 104 may provide an alert based on 

the distance of the device 212, 248 from the vehicle 104. Continuing the example above, 

once the device 212, 248 reaches the first outside area 516 of the vehicle 104 at least one 

of the vehicle features may be unlocked. For instance, by reaching the first outside area 

516, the vehicle 104 may unlock a door of the vehicle 104. In some cases, when the 

device is detected to be inside the vehicle 104, the various sensors 236, 242 may determine 

that the user 216 is in an area 508 and/or zone 512. As is further described herein, features 

of the vehicle 104, device 212, 248, and/or other components may be controlled based on 

rules stored in a memory. 

[0400] Fig. 5B illustrates optional internal vehicle communications between one or more 

of the vehicle and one or more devices or between devices. Various communications can 

occur utilizing one or more Bluetooth®, NFC, WiFi, mobile hot spot, point-to-point 

communications, point-to-multipoint other point communications, an ad hoc network, or 

in general any known communications protocol over any known communications media or 

media-types. 

[0401] Optionally, various types of internal vehicle communications can be facilitated 

using an access point 456 that utilizes one or more of Bluetooth®, NFC, WiFi, wireless 

Ethernet, mobile hot spot technology, or the like. Upon being connected with, and 

optionally authenticated to the access point 456, the connected device is able to 

communicate with one or more of the vehicle and one or more other devices that are 

connected to the access point 456. The type of connection to the access point 456 can be 

based on, for example, the zone 512, in which the device is located. 

[0402] The user may identify their zone 512 in conjunction with an authentication 

procedure to the access point 456. For example, a driver in zone A 512A, upon 

authenticating to the access point 456, can cause the access point 456 to send a query to 

the device asking the device user in which zone 512 they are located. As discussed 

hereinafter, the zone 512 the user device is located in may have an impact on the type of 

communications, available bandwidth, the types of other devices or vehicle systems or 

subsystems the device could communicate with, and the like. As a brief introduction, 
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internal communications with zone A 512A may be given preferential treatment over 

those communications originating from area 2 508B, which could have in itself, 

preferential treatment over communications originating within area N 508N. 

[0403] Moreover, the device in zone A 512A can include profile information that 

governs the other devices that are allowed to connect to the access point 456 and what 

those devices have access to, how they can communicate, how much bandwidth they are 

allocated, and the like. While, optionally, the device associated with zone A 512A will be 

considered the "master" controller of the profile that governs the internal vehicle 

communications, it should be appreciated that this was arbitrarily chosen since it is 

assumed that there will always be a driver in a car that is present in zone A 512A. 

However, it should be appreciated the driver in zone A 512A, for example, may not have a 

communications device in which case a device associated with one of the other areas or 

zones, such as zone B 512B, area 2 508B, or area N 508N could also be associated with or 

control this master profile. 

[0404] Optionally, various devices located within the various zones 512 can connect 

using, for example, ports provided by access point 456 or Bluetooth® access point/USB 

hub 460 as illustrated in Fig 4. Similarly, the device(s) could connect utilizing the 

Femtocell 464 and optionally be directly connected via, for example, a standard Ethernet 

port. 

[0405] As discussed, each one of the areas, area 1 508A, area 2 508B, and area N 508N, 

can each have associated therewith a profile that governs, for example, how many and 

what types of devices can connect from that area 508, bandwidth allocated to that area 

508, the types of media or content available to device(s) within that area 508, the 

interconnection of devices within that area 508 or between areas 508, or, in general, can 

control any aspect of communication of an associated device with any one or more other 

associated devices/vehicle systems within the vehicle 104. 

[0406] Optionally, area 2 508B devices can be provided with full access to multimedia 

and infotainment available within the vehicle 104, however, devices in area 2 508B may 

be restricted from any access to vehicle functions. Only devices in area 1 508A may be 

able to access vehicle control functions such as when "parents" are located in area 1 508A 

and the children are located in area 2 508B. Optionally, devices found in zone E 512E of 

area 2 508B may be able to access limited vehicle control functionality such as climate 

control within area 2. Similarly, devices in area N 508N may be able to control climate 

features within zone N 512N. 
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[0407] As will be appreciated, profiles can be established that allow management of 

communications within each of the areas 508, and further optionally within each of the 

zones 512. The profile can be granular in nature controlling not only what type of devices 

can connect within each zone 512, but how those devices can communicate with other 

devices and/or the vehicle and types of information that can be communicated. 

[0408] To assist with identifying a location of a device within a zone 512, a number of 

different techniques can be utilized. One optional technique involves one or more of the 

vehicle sensors detecting the presence of an individual within one of the zones 512. Upon 

detection of an individual in a zone 512, communications subsystems 344 and the access 

point 456 can cooperate to not only associate the device within the zone 512 with the 

access point 456 but to also determine the location of the device within an area, and 

optionally within a zone 512. Once the device is established within a zone 512, a profile 

associated with the vehicle 104 can store information identifying that device and/or a 

person and optionally associating it with a particular zone 512 as a default. As discussed, 

there can be a master profile optionally associated with the device in zone A 512A, this 

master profile can govern communications with the communications subsystems 340 and 

where communications within vehicle 104 are to occur. 

[0409] Some optional profiles are illustrated below where the Master Profile governs 

other device connectivity: 

[0410] Master Profile: 

Area 1 508A Area 2 508B AreaN 508N Other 

All Communications Allow Access to No Access Master Profile acts 
Infotainment as Firewall and 

Router 

All Vehicle Controls Allow Area 2 
Climate Control 

Secondary Profile (e.g., device in Zone B 512B, Area 1 508A) 

Area 1 508A Area 2 508B AreaN 508N Other 

All Communications Allow Access to Allow Access to Master Profile acts 
Infotainment Infotainment as Firewall and 

Router 

All Vehicle Controls Allow Area 2 Allow Area 2 
Climate Control Climate Control 

Secondary Profile, Option 2 
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Area 1 508A Area2 508B AreaN 508N Other 

All Communications Allow Access to Allow Access to 
Infotainment, Infotainment 
Internet 

All Vehicle Controls Allow Area 2 Allow Area 2 
Except Driver- Climate Control Climate Control 
centric Controls 

[0411] Some optional profiles are illustrated below where the Area/Zone governs 

device connectivity: 

Area 2 508B Profile: 

Area 1 508A Area 2 508B AreaN 508N Other 

No Communications Allow Access to 
with Area 1 Devices Infotainment, Allow 

Access to Other 
Area 2 or Zone N 
Devices, Internet 

No Vehicle Controls Allow Area 2 
Climate Control 

Area N 508N Profile: 

Area 1 508A Area 2 508B AreaN 508N Other 

Communications Allow Access to 
with Area 1, Zone B Infotainment, Allow 
Device Access to Other 

Area N or Zone N 
Devices 

No Vehicle Controls Allow Area N 
Climate Control 

Area 2 508B Profile: 

Area 1 508A Area 2 508B AreaN 508N Other 

Media Sharing with Allow Access to 
Area 1, Zone B and Infotainment, Allow 
Vehicle Access to Other 

Area 2 or Zone N 
Devices, Internet 
and Femtocell 

No Vehicle Controls 
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[0412] Optionally, a user's device, such as a SmartPhone, can store in, for example a 

profile, with which zone 512 the user's device is associated. Then, assuming the user sits 

in the same zone 512 and area 508 as previously, the user's device can re-establish the 

same communications protocols with the access point 456 as were previously established. 

[0413] In addition or in the alternative, the areas 508 and zones 512 can have associated 

therewith restrictions as to which one or more other user's devices with which users' 

devices can connect. For example, a first user's device can connect with any other user 

device in area 2 508B or area N 508N, however is restricted from connecting with a user 

device in area 1 508A, zone A 512A. However, the first user device may be able to 

communicate with another user's device that is located in area 1 508A, zone B 512B. 

These communications can include any type of standard communications such as sharing 

content, exchanging messages, forwarding or sharing multimedia or infotainment, or in 

general can include any communications that would ordinarily be available between two 

devices and/or the vehicle and vehicle systems. As discussed, there may be restrictions on 

the type of communications that can be sent to the device in area 1 508A, zone A 512A. 

For example, the user's device in area 1 508A, zone A 512A may be restricted from 

receiving one or more of text messages, multimedia, infotainment, or in general anything 

that can be envisioned as a potential distraction to the driver. Moreover, it should be 

appreciated that the communications between the various devices and the various zones 

512 need not necessarily occur with the assistance of access point 456, but the 

communications could also occur directly between the device(s). 

[0414] Fig. 5C outlines optional internal vehicle communications between one or more 

of the vehicle and one or more devices. More specifically, Fig. 5C illustrates an example 

of vehicle communications where the vehicle 104 is equipped with the necessary 

transceivers to provide a mobile hot spot functionality to any user device( s) therein, such 

as user devices 248A and 248N. 

[0415] Optionally, and as discussed above, one or more user devices can connect to the 

access point 456. This access point 456 is equipped to handle communications routing to 

not only the communication network/buses 224 for intra-vehicle communications, but 

optionally can also communicate with, for example, the Internet or the cloud, in 

cooperation with transceiver 260. Optionally included is a firewall 484 that has the 

capability of not only blocking certain types of content, such as a malicious content, but 

can also operate to exclude certain type of communications from emanating from the 

vehicle 104 and transceiver 260. As will be appreciated, various profiles could be 
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established in the firewall 484 that controls not only the type of communications that can 

be received at the vehicle 104, but the type of communications that can be sent from the 

vehicle 104. 

[0416] The transceiver 260 can be any type of well-known wireless transceiver that 

communicates using a known communications protocol such as WiMax, 4G, 4G LTE, 3G, 

or the like. The user devices can communicate via, for example, WiFi link 248 with the 

access point 456, with the transceiver 260 providing Internet connectivity to the various 

user devices. As will be appreciated, there may need to be an account associated with 

transceiver 260 with a wireless carrier to provide data and/or voice connectivity to enable 

the user devices to communicate with the Internet. Typically, the account is established 

on a month-to-month basis with an associated fee but could also be performed based on 

the amount of data to be transmitted, received, or in any other manner. 

[0417] Moreover, one or more of the user's devices and access point 456 can maintain 

profile information that governs how the user's devices are able to communicate with 

other devices, and optionally the Internet. Optionally, a profile can exist that only allows 

the user's devices to communicate with other user's devices and/or the vehicle, 

multimedia and/or the vehicle infotainment system, and may not be allowed access to the 

Internet via transceiver 260. The profile can stipulate that the user's device could connect 

to the Internet via transceiver 260 for a specified period of time and/or up to a certain 

amount of data usage. The user's device can have full access to the Internet via 

transceiver 260 with no limit on time or data usage which would reduce the data usage of 

the user's device since it is connected via WiFi to the access point 456, but however, 

would increase the data usage by transceiver 260, and therefore, shift the billing for that 

data usage to the transceiver 260 instead of the user's device. Still further, and as 

previously discussed, the various profiles may stipulate which user's device has priority 

for use of the bandwidth provided by the transceiver 260. For example, a user's device 

located area 1 508A, zone A 512A may be given preferential routing treatment of data 

above that of a user's device in zone N 512N. In this manner, for example, a driver would 

be given priority for Internet access above that of the passengers. This could become 

important, for example, when the driver is trying to obtain traffic or direction information 

or, for example, when the vehicle is performing a download to update various software 

features. 

[0418] As will be appreciated, the optional firewall 484 can cooperate with the access 

point 456 and the various profiles that area 508 associated with the various devices within 
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the vehicle 104 and can fully implement communications restrictions, control bandwidth 

limits, Internet accessibility, malicious software blocking, and the like. Moreover, the 

optional firewall 484 can be accessed by an administrator with one or more of these 

configuration settings edited through an administrator's control panel. For example, in a 

scenario where parents are always in area 1 508A, it may be appropriate to give all of the 

user's devices in area 1 508A full access to the Internet utilizing transceiver 260, however, 

while restricting access and/or bandwidth to any other user devices within the vehicle 104. 

As the user's device and profile would be known by the firewall 484, upon the user's 

device being associated with the access point 456, the firewall 484 and transceiver 260 can 

be configured to allow communications in accordance with the stored profile. 

[0419] A set of sensors or vehicle components 600 associated with the vehicle 104 may 

be as shown in Fig. 6A. The vehicle 104 can include, among many other components 

common to vehicles, wheels 607, a power source 609 (such as an engine, motor, or energy 

storage system (e.g., battery or capacitive energy storage system)), a manual or automatic 

transmission 612, a manual or automatic transmission gear controller 616, a power 

controller 620 (such as a throttle), a vehicle control system 204, the display device 212, a 

braking system 636, a steering wheel 640, a power source activation/deactivation switch 

644 ( e.g., an ignition), an occupant seating system 648, a wireless signal receiver 653 to 

receive wireless signals from signal sources such as roadside beacons and other electronic 

roadside devices, and a satellite positioning system receiver 657 ( e.g., a Global Positioning 

System ("GPS") (US), GLONASS (Russia), Galileo positioning system (EU), Compass 

navigation system (China), and Regional Navigational Satellite System (India) receiver), 

driverless systems ( e.g., cruise control systems, automatic steering systems, automatic 

braking systems, etc.). 

[0420] The vehicle 104 can include a number of sensors in wireless or wired 

communication with the vehicle control system 204 and/or display device 212, 248 to 

collect sensed information regarding the vehicle state, configuration, and/or operation. 

Exemplary sensors may include one or more of, but are not limited to, wheel state sensor 

660 to sense one or more of vehicle speed, acceleration, deceleration, wheel rotation, 

wheel speed (e.g., wheel revolutions-per-minute), wheel slip, and the like, a power source 

energy output sensor 664 to sense a power output of the power source 609 by measuring 

one or more of current engine speed ( e.g., revolutions-per-minute), energy input and/or 

output (e.g., voltage, current, fuel consumption, and torque) (e.g., turbine speed sensor, 

input speed sensor, crankshaft position sensor, manifold absolute pressure sensor, mass 
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flow sensor, and the like), and the like, a switch state sensor 668 to determine a current 

activation or deactivation state of the power source activation/deactivation switch 644, a 

transmission setting sensor 670 to determine a current setting of the transmission (e.g., 

gear selection or setting), a gear controller sensor 672 to determine a current setting of the 

gear controller 616, a power controller sensor 674 to determine a current setting of the 

power controller 620, a brake sensor 676 to determine a current state (braking or non­

braking) of the braking system 636, a seating system sensor 678 to determine a seat setting 

and current weight of seated occupant, if any) in a selected seat of the seating system 648, 

exterior and interior sound receivers 690 and 692 (e.g., a microphone, sonar, and other 

type of acoustic-to-electric transducer or sensor) to receive and convert sound waves into 

an equivalent analog or digital signal. Examples of other sensors (not shown) that may be 

employed include safety system state sensors to determine a current state of a vehicular 

safety system ( e.g., air bag setting ( deployed or undeployed) and/or seat belt setting 

( engaged or not engaged)), light setting sensor ( e.g., current headlight, emergency light, 

brake light, parking light, fog light, interior or passenger compartment light, and/or tail 

light state ( on or off)), brake control ( e.g., pedal) setting sensor, accelerator pedal setting 

or angle sensor, clutch pedal setting sensor, emergency brake pedal setting sensor, door 

setting (e.g., open, closed, locked or unlocked) sensor, engine temperature sensor, 

passenger compartment or cabin temperature sensor, window setting ( open or closed) 

sensor, one or more interior-facing or exterior-facing cameras or other imaging sensors 

(which commonly convert an optical image into an electronic signal but may include other 

devices for detection objects such as an electromagnetic radiation emitter/receiver that 

emits electromagnetic radiation and receives electromagnetic waves reflected by the 

object) to sense objects, such as other vehicles and pedestrians and optionally determine 

the distance, trajectory and speed of such objects, in the vicinity or path of the vehicle, 

odometer reading sensor, trip mileage reading sensor, wind speed sensor, radar 

transmitter/receiver output, brake wear sensor, steering/torque sensor, oxygen sensor, 

ambient lighting sensor, vision system sensor, ranging sensor, parking sensor, heating, 

venting, and air conditioning (HVAC) sensor, water sensor, air-fuel ratio meter, blind spot 

monitor, hall effect sensor, microphone, radio frequency (RF) sensor, infrared (IR) sensor, 

vehicle control system sensors, wireless network sensor (e.g., Wi-Fi and/or Bluetooth® 

sensor), cellular data sensor, and other sensors either future-developed or known to those 

of skill in the vehicle art. 

Page 55 of 179 



Ford Ex. 1002 Page 64 of 746

Attorney Docket No. 6583-588 

[0421] In the depicted vehicle embodiment, the various sensors can be in 

communication with the display device 212, 248 and vehicle control system 204 via signal 

carrier network 224. As noted, the signal carrier network 224 can be a network of signal 

conductors, a wireless network (e.g., a radio frequency, microwave, or infrared 

communication system using a communications protocol, such as Wi-Fi), or a 

combination thereof. The vehicle control system 204 may also provide signal processing 

of one or more sensors, sensor fusion of similar and/or dissimilar sensors, signal 

smoothing in the case of erroneous "wild point" signals, and/or sensor fault detection. For 

example, ranging measurements provided by one or more RF sensors may be combined 

with ranging measurements from one or more IR sensors to determine one fused estimate 

of vehicle range to an obstacle target. 

[0422] The control system 204 may receive and read sensor signals, such as wheel and 

engine speed signals, as a digital input comprising, for example, a pulse width modulated 

(PWM) signal. The processor 304 can be configured, for example, to read each of the 

signals into a port configured as a counter or configured to generate an interrupt on receipt 

of a pulse, such that the processor 304 can determine, for example, the engine speed in 

revolutions per minute (RPM) and the speed of the vehicle in miles per hour (MPH) and/or 

kilometers per hour (KPH). One skilled in the art will recognize that the two signals can 

be received from existing sensors in a vehicle comprising a tachometer and a speedometer, 

respectively. Alternatively, the current engine speed and vehicle speed can be received in 

a communication packet as numeric values from a conventional dashboard subsystem 

comprising a tachometer and a speedometer. The transmission speed sensor signal can be 

similarly received as a digital input comprising a signal coupled to a counter or interrupt 

signal of the processor 304 or received as a value in a communication packet on a network 

or port interface from an existing subsystem of the vehicle 104. The ignition sensor 

signal can be configured as a digital input, wherein a HIGH value represents that the 

ignition is on and a LOW value represents that the ignition is OFF. Three bits of the port 

interface can be configured as a digital input to receive the gear shift position signal, 

representing eight possible gear shift positions. Alternatively, the gear shift position 

signal can be received in a communication packet as a numeric value on the port interface. 

The throttle position signal can be received as an analog input value, typically in the range 

0-5 volts. Alternatively, the throttle position signal can be received in a communication 

packet as a numeric value on the port interface. The output of other sensors can be 

processed in a similar fashion. 

Page 56 of 179 



Ford Ex. 1002 Page 65 of 746

Attorney Docket No. 6583-588 

[0423] Other sensors may be included and positioned in the interior space 108 of the 

vehicle 104. Generally, these interior sensors obtain data about the health of the driver 

and/or passenger(s), data about the safety of the driver and/or passenger(s), and/or data 

about the comfort of the driver and/or passenger(s). The health data sensors can include 

sensors in the steering wheel that can measure various health telemetry for the person 

(e.g., heart rate, temperature, blood pressure, blood presence, blood composition, etc.). 

Sensors in the seats may also provide for health telemetry ( e.g., presence of liquid, weight, 

weight shifts, etc.). Infrared sensors could detect a person's temperature; optical sensors 

can determine a person's position and whether the person has become unconscious. Other 

health sensors are possible and included herein. 

[0424] Safety sensors can measure whether the person is acting safely. Optical sensors 

can determine a person's position and focus. If the person stops looking at the road ahead, 

the optical sensor can detect the lack of focus. Sensors in the seats may detect if a person 

is leaning forward or may be injured by a seat belt in a collision. Other sensors can detect 

that the driver has at least one hand on a steering wheel. Other safety sensors are possible 

and contemplated as if included herein. 

[0425] Comfort sensors can collect information about a person's comfort. Temperature 

sensors may detect a temperature of the interior cabin. Moisture sensors can determine a 

relative humidity. Audio sensors can detect loud sounds or other distractions. Audio 

sensors may also receive input from a person through voice data. Other comfort sensors 

are possible and contemplated as if included herein. 

[0426] Fig. 6B shows an interior sensor configuration for one or more zones 512 of a 

vehicle 104 optionally. Optionally, the areas 508 and/or zones 512 of a vehicle 104 may 

include sensors that are configured to collect information associated with the interior 108 

of a vehicle 104. In particular, the various sensors may collect environmental information, 

user information, and safety information, to name a few. Embodiments of these sensors 

may be as described in conjunction with Figs. 7 A-8B. 

[0427] Optionally, the sensors may include one or more of optical, or image, sensors 

622A-B (e.g., cameras, etc.), motion sensors 624A-B (e.g., utilizing RF, IR, and/or other 

sound/image sensing, etc.), steering wheel user sensors 642 (e.g., heart rate, temperature, 

blood pressure, sweat, health, etc.), seat sensors 677 ( e.g., weight, load cell, moisture, 

electrical, force transducer, etc.), safety restraint sensors 679 (e.g., seatbelt, airbag, load 

cell, force transducer, etc.), interior sound receivers 692A-B, environmental sensors 694 

(e.g., temperature, humidity, air, oxygen, etc.), and the like. 
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[0428] The image sensors 622A-B may be used alone or in combination to identify 

objects, users 216, and/or other features, inside the vehicle 104. Optionally, a first image 

sensor 622A may be located in a different position within a vehicle 104 from a second 

image sensor 622B. When used in combination, the image sensors 622A-B may combine 

captured images to form, among other things, stereo and/or three-dimensional (3D) 

images. The stereo images can be recorded and/or used to determine depth associated 

with objects and/or users 216 in a vehicle 104. Optionally, the image sensors 622A-B 

used in combination may determine the complex geometry associated with identifying 

characteristics of a user 216. For instance, the image sensors 622A-B may be used to 

determine dimensions between various features of a user's face (e.g., the depth/distance 

from a user's nose to a user's cheeks, a linear distance between the center of a user's eyes, 

and more). These dimensions may be used to verify, record, and even modify 

characteristics that serve to identify a user 216. As can be appreciated, utilizing stereo 

images can allow for a user 216 to provide complex gestures in a 3D space of the vehicle 

104. These gestures may be interpreted via one or more of the subsystems as disclosed 

herein. Optionally, the image sensors 622A-B may be used to determine movement 

associated with objects and/or users 216 within the vehicle 104. It should be appreciated 

that the number of image sensors used in a vehicle 104 may be increased to provide 

greater dimensional accuracy and/or views of a detected image in the vehicle 104. 

[0429] The vehicle 104 may include one or more motion sensors 624A-B. These motion 

sensors 624A-B may detect motion and/or movement of objects inside the vehicle 104. 

Optionally, the motion sensors 624A-B may be used alone or in combination to detect 

movement. For example, a user 216 may be operating a vehicle 104 (e.g., while driving, 

etc.) when a passenger in the rear of the vehicle 104 unbuckles a safety belt and proceeds 

to move about the vehicle 104. In this example, the movement of the passenger could be 

detected by the motion sensors 624A-B. Optionally, the user 216 could be alerted of this 

movement by one or more of the devices 212, 248 in the vehicle 104. In another example, 

a passenger may attempt to reach for one of the vehicle control features (e.g., the steering 

wheel 640, the console, icons displayed on the head unit and/or device 212, 248, etc.). In 

this case, the movement (i.e., reaching) of the passenger may be detected by the motion 

sensors 624A-B. Optionally, the path, trajectory, anticipated path, and/or some other 

direction of movement/motion may be determined using the motion sensors 624A-B. In 

response to detecting the movement and/or the direction associated with the movement, 

the passenger may be prevented from interfacing with and/or accessing at least some of 
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the vehicle control features (e.g., the features represented by icons may be hidden from a 

user interface, the features may be locked from use by the passenger, combinations 

thereof, etc.). As can be appreciated, the user 216 may be alerted of the movement/motion 

such that the user 216 can act to prevent the passenger from interfering with the vehicle 

104 controls. Optionally, the number of motion sensors in a vehicle 104, or areas of a 

vehicle 104, may be increased to increase an accuracy associated with motion detected in 

the vehicle 104. 

[0430] The interior sound receivers 692A-B may include, but are not limited to, 

microphones and other types of acoustic-to-electric transducers or sensors. Optionally, the 

interior sound receivers 692A-B may be configured to receive and convert sound waves 

into an equivalent analog or digital signal. The interior sound receivers 692A-B may serve 

to determine one or more locations associated with various sounds in the vehicle 104. The 

location of the sounds may be determined based on a comparison of volume levels, 

intensity, and the like, between sounds detected by two or more interior sound receivers 

692A-B. For instance, a first interior sound receiver 692A may be located in a first area of 

the vehicle 104 and a second interior sound receiver 692B may be located in a second area 

of the vehicle 104. If a sound is detected at a first volume level by the first interior sound 

receiver 692A and a second, higher, volume level by the second interior sound receiver 

692B in the second area of the vehicle 104, the sound may be determined to be closer to 

the second area of the vehicle 104. As can be appreciated, the number of sound receivers 

used in a vehicle 104 may be increased (e.g., more than two, etc.) to increase measurement 

accuracy surrounding sound detection and location, or source, of the sound (e.g., via 

triangulation, etc.). 

[0431] Seat sensors 677 may be included in the vehicle 104. The seat sensors 677 may 

be associated with each seat and/or zone 512 in the vehicle 104. Optionally, the seat 

sensors 677 may provide health telemetry and/or identification via one or more of load 

cells, force transducers, weight sensors, moisture detection sensor, electrical 

conductivity/resistance sensor, and the like. For example, the seat sensors 677 may 

determine that a user 216 weighs 180 lbs. This value may be compared to user data stored 

in memory to determine whether a match exists between the detected weight and a user 

216 associated with the vehicle 104. In another example, if the seat sensors 677 detect 

that a user 216 is fidgeting, or moving, in a seemingly uncontrollable manner, the system 

may determine that the user 216 has suffered a nervous and/or muscular system issue (e.g., 

seizure, etc.). The vehicle control system 204 may then cause the vehicle 104 to slow 
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down and in addition or alternatively the automobile controller 8104 (described below) 

can safely take control of the vehicle 104 and bring the vehicle 104 to a stop in a safe 

location (e.g., out of traffic, off a freeway, etc). 

[0432] Health telemetry and other data may be collected via the steering wheel user 

sensors 642. Optionally, the steering wheel user sensors 642 may collect heart rate, 

temperature, blood pressure, and the like, associated with a user 216 via at least one 

contact disposed on or about the steering wheel 640. 

[0433] The safety restraint sensors 679 may be employed to determine a state associated 

with one or more safety restraint devices in a vehicle 104. The state associated with one 

or more safety restraint devices may serve to indicate a force observed at the safety 

restraint device, a state of activity ( e.g., retracted, extended, various ranges of extension 

and/or retraction, deployment, buckled, unbuckled, etc.), damage to the safety restraint 

device, and more. 

[0434] Environmental sensors 694, including one or more of temperature, humidity, air, 

oxygen, carbon monoxide, smoke, and other environmental condition sensors may be used 

in a vehicle 104. These environmental sensors 694 may be used to collect data relating to 

the safety, comfort, and/or condition of the interior space 108 of the vehicle 104. Among 

other things, the data collected by the environmental sensors 694 may be used by the 

vehicle control system 204 to alter functions of a vehicle. The environment may 

correspond to an interior space 108 of a vehicle 104 and/or specific areas 508 and/or zones 

512 of the vehicle 104. It should be appreciate that an environment may correspond to a 

user 216. For example, a low oxygen environment may be detected by the environmental 

sensors 694 and associated with a user 216 who is operating the vehicle 104 in a particular 

zone 512. In response to detecting the low oxygen environment, at least one of the 

subsystems of the vehicle 104, as provided herein, may alter the environment, especially 

in the particular zone 512, to increase the amount of oxygen in the zone 512. Additionally 

or alternatively, the environmental sensors 694 may be used to report conditions 

associated with a vehicle (e.g., fire detected, low oxygen, low humidity, high carbon 

monoxide, etc.). The conditions may be reported to a user 216 and/or a third party via at 

least one communications module as provided herein. 

[0435] Among other things, the sensors as disclosed herein may communicate with each 

other, with devices 212, 248, and/or with the vehicle control system 204 via the signal 

carrier network 224. Additionally or alternatively, the sensors disclosed herein may serve 

to provide data relevant to more than one category of sensor information including, but not 
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limited to, combinations of environmental information, user information, and safety 

information to name a few. 

[0436] Figs. 7 A-7B show block diagrams of various sensors that may be associated with 

a vehicle 104. Although depicted as interior and exterior sensors, it should be appreciated 

that any of the one or more of the sensors shown may be used in both the interior space 

108 and the exterior space of the vehicle 104. Moreover, sensors having the same symbol 

or name may include the same, or substantially the same, functionality as those sensors 

described elsewhere in the present disclosure. Further, although the various sensors are 

depicted in conjunction with specific groups (e.g., environmental 708, 708E, user interface 

712, safety 716, 716E, etc.) the sensors should not be limited to the groups in which they 

appear. In other words, the sensors may be associated with other groups or combinations 

of groups and/or disassociated from one or more of the groups shown. The sensors as 

disclosed herein may communicate with each other, the devices 212, 248, and/or the 

vehicle control system 204 via one or more communications channel(s) 356. 

[0437] Fig. 7 A is a block diagram of an embodiment of interior sensors 340 for a vehicle 

104 is provided. The interior sensors 340 may be arranged into one or more groups, based 

at least partially on the function of the interior sensors 340. The interior space 108 of a 

vehicle 104 may include an environmental group 708, a user interface group 712, and a 

safety group 716. Additionally or alternatively, there may be sensors associated with 

various devices inside the vehicle (e.g., devices 212,248, smart phones, tablets, mobile 

computers, etc.) 

[0438] The environmental group 708 may comprise sensors configured to collect data 

relating to the internal environment of a vehicle 104. It is anticipated that the environment 

of the vehicle 104 may be subdivided into areas 508 and zones 512 in an interior space 

108 of a vehicle 104. In this case, each area 508 and/or zone 512 may include one or more 

of the environmental sensors. Examples of environmental sensors associated with the 

environmental group 708 may include, but are not limited to, oxygen/air sensors 724, 

temperature sensors 728, humidity sensors 732, light/photo sensors 736, and more. The 

oxygen/air sensors 724 may be configured to detect a quality of the air in the interior space 

108 of the vehicle 104 (e.g., ratios and/ or types of gasses comprising the air inside the 

vehicle 104, dangerous gas levels, safe gas levels, etc.). Temperature sensors 728 may be 

configured to detect temperature readings of one or more objects, users 216, and/or areas 

508 of a vehicle 104. Humidity sensors 732 may detect an amount of water vapor present 

in the air inside the vehicle 104. The light/photo sensors 736 can detect an amount of light 
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present in the vehicle 104. Further, the light/photo sensors 736 may be configured to 

detect various levels of light intensity associated with light in the vehicle 104. 

[0439] The user interface group 712 may comprise sensors configured to collect data 

relating to one or more users 216 in a vehicle 104. As can be appreciated, the user 

interface group 712 may include sensors that are configured to collect data from users 216 

in one or more areas 508 and zones 512 of the vehicle 104. For example, each area 508 

and/or zone 512 of the vehicle 104 may include one or more of the sensors in the user 

interface group 712. Examples of user interface sensors associated with the user interface 

group 712 may include, but are not limited to, infrared sensors 740, motion sensors 744, 

weight sensors 748, wireless network sensors 752, biometric sensors 756, camera (or 

image) sensors 760, audio sensors 764, and more. 

[0440] Infrared sensors 740 may be used to measure IR light irradiating from at least 

one surface, user 216, or other object in the vehicle 104. Among other things, the Infrared 

sensors 740 may be used to measure temperatures, form images (especially in low light 

conditions), identify users 216, and even detect motion in the vehicle 104. 

[0441] The motion sensors 744 may be similar to the motion detectors 624A-B, as 

described in conjunction with Fig. 6B. Weight sensors 748 may be employed to collect 

data relating to objects and/or users 216 in various areas 508 of the vehicle 104. In some 

cases, the weight sensors 748 may be included in the seats and/or floor of a vehicle 104. 

[0442] Optionally, the vehicle 104 may include a wireless network sensor 752. This 

sensor 752 may be configured to detect one or more wireless network(s) inside the vehicle 

104. Examples of wireless networks may include, but are not limited to, wireless 

communications utilizing Bluetooth®, Wi-Fi™, ZigBee, IEEE 802.11, and other wireless 

technology standards. For example, a mobile hotspot may be detected inside the vehicle 

104 via the wireless network sensor 752. In this case, the vehicle 104 may determine to 

utilize and/or share the mobile hotspot detected via/with one or more other devices 212, 

248 and/or components associated with the vehicle 104. 

[0443] Biometric sensors 756 may be employed to identify and/or record characteristics 

associated with a user 216. It is anticipated that biometric sensors 756 can include at least 

one of image sensors, IR sensors, fingerprint readers, weight sensors, load cells, force 

transducers, heart rate monitors, blood pressure monitors, and the like as provided herein. 

[0444] The camera sensors 760 may be similar to image sensors 622A-B, as described in 

conjunction with Fig. 6B. Optionally, the camera sensors may record still images, video, 

and/or combinations thereof. The audio sensors 764 may be similar to the interior sound 
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receivers 692A-B, as described in conjunction with Figs. 6A-6B. The audio sensors may 

be configured to receive audio input from a user 216 of the vehicle 104. The audio input 

from a user 216 may correspond to voice commands, conversations detected in the vehicle 

104, phone calls made in the vehicle 104, and/or other audible expressions made in the 

vehicle 104. 

[0445] The safety group 716 may comprise sensors configured to collect data relating to 

the safety of a user 216 and/or one or more components of a vehicle 104. The vehicle 104 

may be subdivided into areas 508 and/or zones 512 in an interior space 108 of a vehicle 

104 where each area 508 and/or zone 512 may include one or more of the safety sensors 

provided herein. Examples of safety sensors associated with the safety group 716 may 

include, but are not limited to, force sensors 768, mechanical motion sensors 772, 

orientation sensors 776, restraint sensors 780, and more. 

[0446] The force sensors 768 may include one or more sensors inside the vehicle 104 

configured to detect a force observed in the vehicle 104. One example of a force sensor 

768 may include a force transducer that converts measured forces (e.g., force, weight, 

pressure, etc.) into output signals. 

[0447] Mechanical motion sensors 772 may correspond to encoders, accelerometers, 

damped masses, and the like. Optionally, the mechanical motion sensors 772 may be 

adapted to measure the force of gravity (i.e., G-force) as observed inside the vehicle 104. 

Measuring the G-force observed inside a vehicle 104 can provide valuable information 

related to a vehicle's acceleration, deceleration, collisions, and/or forces that may have 

been suffered by one or more users 216 in the vehicle 104. As can be appreciated, the 

mechanical motion sensors 772 can be located in an interior space 108 or an exterior of the 

vehicle 104. 

[0448] Orientation sensors 776 can include accelerometers, gyroscopes, magnetic 

sensors, and the like that are configured to detect an orientation associated with the vehicle 

104. Similar to the mechanical motion sensors 772, the orientation sensors 776 can be 

located in an interior space 108 or an exterior of the vehicle 104. 

[0449] The restraint sensors 780 may be similar to the safety restraint sensors 679 as 

described in conjunction with Figs. 6A-6B. These sensors 780 may correspond to sensors 

associated with one or more restraint devices and/or systems in a vehicle 104. Seatbelts 

and airbags are examples of restraint devices and/or systems. As can be appreciated, the 

restraint devices and/or systems may be associated with one or more sensors that are 

configured to detect a state of the device/system. The state may include extension, 
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engagement, retraction, disengagement, deployment, and/or other electrical or mechanical 

conditions associated with the device/system. 

[0450] The associated device sensors 720 can include any sensors that are associated 

with a device 212, 248 in the vehicle 104. As previously stated, typical devices 212, 248 

may include smart phones, tablets, laptops, mobile computers, and the like. It is 

anticipated that the various sensors associated with these devices 212, 248 can be 

employed by the vehicle control system 204. For example, a typical smart phone can 

include, an image sensor, an IR sensor, audio sensor, gyroscope, accelerometer, wireless 

network sensor, fingerprint reader, and more. It is an aspect of the present disclosure that 

one or more of these associated device sensors 720 may be used by one or more 

subsystems of the vehicle system 200. 

[0451] In Fig. 7B, a block diagram of an embodiment of exterior sensors 340 for a 

vehicle 104 is shown. The exterior sensors may include sensors that are identical, or 

substantially similar, to those previously disclosed in conjunction with the interior sensors 

of Fig. 7 A. Optionally, the exterior sensors 340 may be configured to collect data relating 

to one or more conditions, objects, users 216, and other events that are external to the 

interior space 108 of the vehicle 104. For instance, the oxygen/air sensors 724 may 

measure a quality and/or composition of the air outside of a vehicle 104. As another 

example, the motion sensors 744 may detect motion outside of a vehicle 104. 

[0452] The external environmental group 708E may comprise sensors configured to 

collect data relating to the external environment of a vehicle 104. In addition to including 

one or more of the sensors previously described, the external environmental group 708E 

may include additional sensors, such as, vehicle sensors 750, biological sensors, and 

wireless signal sensors 758. Vehicle sensors 750 can detect vehicles that are in an 

environment surrounding the vehicle 104. For example, the vehicle sensors 750 may 

detect vehicles in a first outside area 516, a second outside area 520, and/or combinations 

of the first and second outside areas 516,520. Optionally, the vehicle sensors 750 may 

include one or more of RF sensors, IR sensors, image sensors, and the like to detect 

vehicles, people, hazards, etc. that are in an environment exterior to the vehicle 104. 

Additionally or alternatively, the vehicle sensors 750 can provide distance/directional 

information relating to a distance (e.g., distance from the vehicle 104 to the detected 

object) and/or a direction (e.g., direction of travel, etc.) associated with the detected object. 

[0453] The biological sensors 754 may determine whether one or more biological 

entities (e.g., an animal, a person, a user 216, etc.) is in an external environment of the 
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vehicle 104. Additionally or alternatively, the biological sensors 754 may provide 

distance information relating to a distance of the biological entity from the vehicle 104. 

Biological sensors 754 may include at least one of RF sensors, IR sensors, image sensors 

and the like that are configured to detect biological entities. For example, an IR sensor 

may be used to determine that an object, or biological entity, has a specific temperature, 

temperature pattern, or heat signature. Continuing this example, a comparison of the 

determined heat signature may be compared to known heat signatures associated with 

recognized biological entities (e.g., based on shape, locations of temperature, and 

combinations thereof, etc.) to determine whether the heat signature is associated with a 

biological entity or an inanimate, or non-biological, object. 

[0454] The wireless signal sensors 758 may include one or more sensors configured to 

receive wireless signals from signal sources such as Wi-Fi™ hotspots, cell towers, 

roadside beacons, other electronic roadside devices, and satellite positioning systems. 

Optionally, the wireless signal sensors 758 may detect wireless signals from one or more 

of a mobile phone, mobile computer, keyless entry device, RFID device, near field 

communications (NFC) device, and the like. 

[0455] The external safety group 716E may comprise sensors configured to collect data 

relating to the safety of a user 216 and/or one or more components of a vehicle 104. 

Examples of safety sensors associated with the external safety group 716E may include, 

but are not limited to, force sensors 768, mechanical motion sensors 772, orientation 

sensors 776, vehicle body sensors 782, and more. Optionally, the exterior safety sensors 

716E may be configured to collect data relating to one or more conditions, objects, vehicle 

components, and other events that are external to the vehicle 104. For instance, the force 

sensors 768 in the external safety group 716E may detect and/or record force information 

associated with the outside of a vehicle 104. For instance, if an object strikes the exterior 

of the vehicle 104, the force sensors 768 from the exterior safety group 716E may 

determine a magnitude, location, and/or time associated with the strike. 

[0456] The vehicle 104 may include a number of vehicle body sensors 782. The vehicle 

body sensors 782 may be configured to measure characteristics associated with the body 

(e.g., body panels, components, chassis, windows, etc.) of a vehicle 104. For example, 

two vehicle body sensors 782, including a first body sensor and a second body sensor, may 

be located at some distance apart. Continuing this example, the first body sensor may be 

configured to send an electrical signal across the body of the vehicle 104 to the second 

body sensor, or vice versa. Upon receiving the electrical signal from the first body sensor, 
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the second body sensor may record a detected current, voltage, resistance, and/or 

combinations thereof associated with the received electrical signal. Values (e.g., current, 

voltage, resistance, etc.) for the sent and received electrical signal may be stored in a 

memory. These values can be compared to determine whether subsequent electrical 

signals sent and received between vehicle body sensors 782 deviate from the stored 

values. When the subsequent signal values deviate from the stored values, the difference 

may serve to indicate damage and/or loss of a body component. Additionally or 

alternatively, the deviation may indicate a problem with the vehicle body sensors 782. 

The vehicle body sensors 782 may communicate with each other, a vehicle control system 

204, and/or systems of the vehicle system 200 via a communications channel 356. 

Although described using electrical signals, it should be appreciated that alternative 

embodiments of the vehicle body sensors 782 may use sound waves and/or light to 

perform a similar function. 

[0457] Fig. 8A is a block diagram of an embodiment of a media controller subsystem 

348 for a vehicle 104. The media controller subsystem 348 may include, but is not limited 

to, a media controller 804, a media processor 808, a match engine 812, an audio processor 

816, a speech synthesis module 820, a network transceiver 824, a signal processing 

module 828, memory 832, and a language database 836. Optionally, the media controller 

subsystem 348 may be configured as a dedicated blade that implements the media-related 

functionality of the system 200. Additionally or alternatively, the media controller 

subsystem 348 can provide voice input, voice output, library functions for multimedia, and 

display control for various areas 508 and/or zones 512 of the vehicle 104. 

[0458] Optionally, the media controller subsystem 348 may include a local IP address 

(e.g., IPv4, IPv6, combinations thereof, etc.) and even a mutable, global unicast address. 

The mutable, global unicast address may allow for direct addressing of the media 

controller subsystem 348 for streaming data from Internet resources (e.g., cloud storage, 

user accounts, etc.). It is anticipated, that the media controller subsystem 348 can provide 

multimedia via at least one Internet connection, or wireless network communications 

module, associated with the vehicle 104. Moreover, the media controller subsystem 348 

may be configured to service multiple independent clients simultaneously. 

[0459] The media processor 808 may comprise a general purpose programmable 

processor or controller for executing application programming or instructions related to 

the media subsystem 348. The media processor 808 may include multiple processor cores, 

and/or implement multiple virtual processors. Optionally, the media processor 808 may 
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include multiple physical processors. By way of example, the media processor 808 may 

comprise a specially configured application specific integrated circuit (ASIC) or other 

integrated circuit, a digital signal processor, a controller, a hardwired electronic or logic 

circuit, a programmable logic device or gate array, a special purpose computer, or the like. 

The media processor 808 generally functions to run programming code or instructions 

implementing various functions of the media controller 804. 

[0460] The match engine 812 can receive input from one or more components of the 

vehicle system 800 and perform matching functions. Optionally, the match engine 812 

may receive audio input provided via a microphone 886 of the system 800. The audio 

input may be provided to the media controller subsystem 348 where the audio input can be 

decoded and matched, via the match engine 812, to one or more functions available to the 

vehicle 104. Similar matching operations may be performed by the match engine 812 

relating to video input received via one or more image sensors, cameras 878, and the like. 

[0461] The media controller subsystem 348 may include a speech synthesis module 820 

configured to provide audio output to one or more speakers 880, or audio output devices, 

associated with the vehicle 104. Optionally, the speech synthesis module 820 may be 

configured to provide audio output based at least partially on the matching functions 

performed by the match engine 812. 

[0462] As can be appreciated, the coding/decoding, the analysis of audio input/output, 

and/or other operations associated with the match engine 812 and speech synthesis module 

820, may be performed by the media processor 808 and/or a dedicated audio processor 

816. The audio processor 816 may comprise a general purpose programmable processor 

or controller for executing application programming or instructions related to audio 

processing. Further, the audio processor 816 may be similar to the media processor 808 

described herein. 

[0463] The network transceiver 824 can include any device configured to transmit and 

receive analog and/or digital signals. Optionally, the media controller subsystem 348 may 

utilize a network transceiver 824 in one or more communication networks associated with 

the vehicle 104 to receive and transmit signals via the communications channel 356. 

Additionally or alternatively, the network transceiver 824 may accept requests from one or 

more devices 212, 248 to access the media controller subsystem 348. One example of the 

communication network is a local-area network (LAN). As can be appreciated, the 

functionality associated with the network transceiver 824 may be built into at least one 
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other component of the vehicle 104 (e.g., a network interface card, communications 

module, etc.). 

[0464] The signal processing module 828 may be configured to alter audio/multimedia 

signals received from one or more input sources (e.g., microphones 886, etc.) via the 

communications channel 356. Among other things, the signal processing module 828 may 

alter the signals received electrically, mathematically, combinations thereof, and the like. 

[0465] The media controller 804 may also include memory 832 for use in connection 

with the execution of application programming or instructions by the media processor 808, 

and for the temporary or long term storage of program instructions and/or data. As 

examples, the memory 832 may comprise RAM, DRAM, SDRAM, or other solid state 

memory. 

[0466] The language database 836 may include the data and/or libraries for one or more 

languages, as are used to provide the language functionality as provided herein. In one 

case, the language database 836 may be loaded on the media controller 804 at the point of 

manufacture. Optionally, the language database 836 can be modified, updated, and/or 

otherwise changed to alter the data stored therein. For instance, additional languages may 

be supported by adding the language data to the language database 836. In some cases, 

this addition of languages can be performed via accessing administrative functions on the 

media controller 804 and loading the new language modules via wired (e.g., USB, etc.) or 

wireless communication. In some cases, the administrative functions may be available via 

a vehicle console device 248, a user device 212, 248, and/or other mobile computing 

device that is authorized to access administrative functions ( e.g., based at least partially on 

the device's address, identification, etc.). 

[0467] One or more video controllers 840 may be provided for controlling the video 

operation of the devices 212,248, 882 associated with the vehicle. Optionally, the video 

controller 840 may include a display controller for controlling the operation of touch 

sensitive screens, including input (touch sensing) and output ( display) functions. Video 

data may include data received in a stream and unpacked by a processor and loaded into a 

display buffer. In this example, the processor and video controller 840 can optimize the 

display based on the characteristics of a screen of a display device 212, 248, 882. The 

functions of a touch screen controller may be incorporated into other components, such as 

a media processor 808 or display subsystem. 

[0468] The audio controller 844 can provide control of the audio entertainment system 

(e.g., radio, subscription music service, multimedia entertainment, etc.), and other audio 
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associated with the vehicle 104 (e.g., navigation systems, vehicle comfort systems, 

convenience systems, etc.). Optionally, the audio controller 844 may be configured to 

translate digital signals to analog signals and vice versa. As can be appreciated, the audio 

controller 844 may include device drivers that allow the audio controller 844 to 

communicate with other components of the system 800 (e.g., processors 816, 808, audio 

I/0 874, and the like). 

[0469] The system 800 may include a profile identification module 848 to determine 

whether a user profile is associated with the vehicle 104. Among other things, the profile 

identification module 848 may receive requests from a user 216, or device 212, 228, 248, 

to access a profile stored in a profile database 856 or profile data 252. Additionally or 

alternatively, the profile identification module 848 may request profile information from a 

user 216 and/or a device 212, 228, 248, to access a profile stored in a profile database 856 

or profile data 252. In any event, the profile identification module 848 may be configured 

to create, modify, retrieve, and/or store user profiles in the profile database 856 and/or 

profile data 252. The profile identification module 848 may include rules for profile 

identification, profile information retrieval, creation, modification, and/or control of 

components in the system 800. 

[0470] By way of example, a user 216 may enter the vehicle 104 with a smart phone or 

other device 212. In response to determining that a user 216 is inside the vehicle 104, the 

profile identification module 848 may determine that a user profile is associated with the 

user's smart phone 212. As another example, the system 800 may receive information 

about a user 216 (e.g., from a camera 878, microphone 886, etc.), and, in response to 

receiving the user information, the profile identification module 848 may refer to the 

profile database 856 to determine whether the user information matches a user profile 

stored in the database 856. It is anticipated that the profile identification module 848 may 

communicate with the other components of the system to load one or more preferences, 

settings, and/or conditions based on the user profile. Further, the profile identification 

module 848 may be configured to control components of the system 800 based on user 

profile information. 

[0471] Optionally, data storage 852 may be provided. Like the memory 832, the data 

storage 852 may comprise a solid state memory device or devices. Alternatively or in 

addition, the data storage 852 may comprise a hard disk drive or other random access 

memory. Similar to the data storage 852, the profile database 856 may comprise a solid 

state memory device or devices. 
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[0472] An input/output module 860 and associated ports may be included to support 

communications over wired networks or links, for example with other communication 

devices, server devices, and/or peripheral devices. Examples of an input/output module 

860 include an Ethernet port, a Universal Serial Bus (USB) port, CAN Bus, Institute of 

Electrical and Electronics Engineers (IEEE) 1594, or other interface. Users may bring 

their own devices (e.g., Bring Your Own Device (BYOD), device 212, etc.) into the 

vehicle 104 for use with the various systems disclosed. Although most BYOD devices can 

connect to the vehicle systems (e.g., the media controller subsystem 348, etc.) via wireless 

communications protocols (e.g., Wi-Fi™, Bluetooth®, etc.) many devices may require a 

direct connection via USB, or similar. In any event, the input/output module 860 can 

provide the necessary connection of one or more devices to the vehicle systems described 

herein. 

[0473] A video input/output interface 864 can be included to receive and transmit video 

signals between the various components in the system 800. Optionally, the video 

input/output interface 864 can operate with compressed and uncompressed video signals. 

The video input/output interface 864 can support high data rates associated with image 

capture devices. Additionally or alternatively, the video input/output interface 864 may 

convert analog video signals to digital signals. 

[0474] The infotainment system 870 may include information media content and/or 

entertainment content, informational devices, entertainment devices, and the associated 

programming therefor. Optionally, the infotainment system 870 may be configured to 

handle the control of one or more components of the system 800 including, but in no way 

limited to, radio, streaming audio/video devices, audio devices 880, 882, 886, video 

devices 878, 882, travel devices ( e.g., GPS, navigational systems, etc.), wireless 

communication devices, network devices, and the like. Further, the infotainment system 

870 can provide the functionality associated with other infotainment features as provided 

herein. 

[0475] An audio input/output interface 874 can be included to provide analog audio to 

an interconnected speaker 880 or other device, and to receive analog audio input from a 

connected microphone 886 or other device. As an example, the audio input/output 

interface 874 may comprise an associated amplifier and analog to digital converter. 

Alternatively or in addition, the devices 212, 248 can include integrated audio input/output 

devices 880, 886 and/or an audio jack for interconnecting an external speaker 880 or 

microphone 886. For example, an integrated speaker 880 and an integrated microphone 
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886 can be provided, to support near talk, voice commands, spoken information exchange, 

and/or speaker phone operations. 

[0476] Among other things, the system 800 may include devices that are part of the 

vehicle 104 and/or part of a device 212, 248 that is associated with the vehicle 104. For 

instance, these devices may be configured to capture images, display images, capture 

sound, and present sound. Optionally, the system 800 may include at least one of image 

sensors/cameras 878, display devices 882, audio input devices/microphones 886, and 

audio output devices/speakers 880. The cameras 878 can be included for capturing still 

and/or video images. Alternatively or in addition, image sensors 878 can include a 

scanner or code reader. An image sensor/camera 878 can include or be associated with 

additional elements, such as a flash or other light source. In some cases, the display 

device 882 may include an audio input device and/or an audio output device in addition to 

providing video functions. For instance, the display device 882 may be a console, 

monitor, a tablet computing device, and/or some other mobile computing device. 

[0477] Fig. 8B is a block diagram of an embodiment of a user/device interaction 

subsystem 817 in a vehicle system 800. The user/ device interaction subsystem 817 may 

comprise hardware and/or software that conduct various operations for or with the vehicle 

104. For instance, the user/device interaction subsystem 817 may include at least one user 

interaction subsystem 332 and device interaction subsystem 352 as previously described. 

These operations may include, but are not limited to, providing information to the user 

216, receiving input from the user 216, and controlling the functions or operation of the 

vehicle 104, etc. Among other things, the user/device interaction subsystem 817 may 

include a computing system operable to conduct the operations as described herein. 

[0478] Optionally, the user/device interaction subsystem 817 can include one or more of 

the components and modules provided herein. For instance, the user/device interaction 

subsystem 817 can include one or more of a video input/output interface 864, an audio 

input/output interface 874, a sensor module 814, a device interaction module 818, a user 

identification module 822, a vehicle control module 826, an environmental control module 

830, and a gesture control module 834. The user/device interaction subsystem 817 may be 

in communication with other devices, modules, and components of the system 800 via the 

communications channel 356. 

[0479] The user/device interaction subsystem 817 may be configured to receive input 

from a user 216 and/or device via one or more components of the system. By way of 

example, a user 216 may provide input to the user/device interaction subsystem 817 via 
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wearable devices 802, 806, 810, video input (e.g., via at least one image sensor/camera 

878, etc.) audio input (e.g., via the microphone, audio input source, etc.), gestures (e.g., 

via at least one image sensor 878, motion sensor 888, etc.), device input (e.g., via a device 

212, 248 associated with the user, etc.), combinations thereof, and the like. 

[0480] The wearable devices 802, 806, 810 can include heart rate monitors, blood 

pressure monitors, glucose monitors, pedometers, movement sensors, wearable computers, 

and the like. Examples of wearable computers may be worn by a user 216 and configured 

to measure user activity, determine energy spent based on the measured activity, track user 

sleep habits, determine user oxygen levels, monitor heart rate, provide alarm functions, 

and more. It is anticipated that the wearable devices 802, 806, 810 can communicate with 

the user/ device interaction subsystem 817 via wireless communications channels or direct 

connection (e.g., where the device docks, or connects, with a USB port or similar interface 

of the vehicle 104 ). 

[0481] A sensor module 814 may be configured to receive and/or interpret input 

provided by one or more sensors in the vehicle 104. In some cases, the sensors may be 

associated with one or more user devices ( e.g., wearable devices 802, 806, 810, smart 

phones 212, mobile computing devices 212,248, and the like). Optionally, the sensors 

may be associated with the vehicle 104, as described in conjunction with Figs. 6A-7B. 

[0482] The device interaction module 818 may communicate with the various devices as 

provided herein. Optionally, the device interaction module 818 can provide content, 

information, data, and/or media associated with the various subsystems of the vehicle 

system 800 to one or more devices 212,248, 802, 806, 810, 882, etc. Additionally or 

alternatively, the device interaction module 818 may receive content, information, data, 

and/or media associated with the various devices provided herein. 

[0483] The user identification module 822 may be configured to identify a user 216 

associated with the vehicle 104. The identification may be based on user profile 

information that is stored in profile data 252. For instance, the user identification module 

822 may receive characteristic information about a user 216 via a device, a camera, and/or 

some other input. The received characteristics may be compared to data stored in the 

profile data 252. Where the characteristics match, the user 216 is identified. As can be 

appreciated, where the characteristics do not match a user profile, the user identification 

module 822 may communicate with other subsystems in the vehicle 104 to obtain and/or 

record profile information about the user 216. This information may be stored in a 

memory and/or the profile data storage 252. 
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[0484] The vehicle control module 826 may be configured to control settings, features, 

and/or the functionality of a vehicle 104. In some cases, the vehicle control module 826 

can communicate with the vehicle control system 204 to control critical functions (e.g., 

driving system controls, braking, accelerating, etc.) and/or noncritical functions (e.g., 

driving signals, indicator/hazard lights, mirror controls, window actuation, etc.) based at 

least partially on user/device input received by the user/device interaction subsystem 817. 

[0485] The environmental control module 830 may be configured to control settings, 

features, and/or other conditions associated with the environment, especially the interior 

environment, of a vehicle 104. Optionally, the environmental control module 830 may 

communicate with the climate control system ( e.g. changing cabin temperatures, fan 

speeds, air direction, etc.), oxygen and/or air quality control system (e.g., 

increase/decrease oxygen in the environment, etc.), interior lighting (e.g., changing 

intensity of lighting, color of lighting, etc.), an occupant seating system 648 ( e.g., 

adjusting seat position, firmness, height, etc.), steering wheel 640 (e.g., position 

adjustment, etc.), infotainment/entertainment system (e.g., adjust volume levels, display 

intensity adjustment, change content, etc.), and/or other systems associated with the 

vehicle environment. Additionally or alternatively, these systems can provide input, set-

points, and/or responses, to the environmental control module 830. As can be appreciated, 

the environmental control module 830 may control the environment based at least partially 

on user/ device input received by the user/ device interaction subsystem 817. 

[0486] The gesture control module 834 is configured to interpret gestures provided by a 

user 216 in the vehicle 104. Optionally, the gesture control module 834 may provide 

control signals to one or more of the vehicle systems 300 disclosed herein. For example, a 

user 216 may provide gestures to control the environment, critical and/or noncritical 

vehicle functions, the infotainment system, communications, networking, and more. 

Optionally, gestures may be provided by a user 216 and detected via one or more of the 

sensors as described in conjunction with Figs. 6B-7 A. As another example, one or more 

motion sensors 888 may receive gesture input from a user 216 and provide the gesture 

input to the gesture control module 834. Continuing this example, the gesture input is 

interpreted by the gesture control module 834. This interpretation may include comparing 

the gesture input to gestures stored in a memory. The gestures stored in memory may 

include one or more functions and/or controls mapped to specific gestures. When a match 

is determined between the detected gesture input and the stored gesture information, the 
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gesture control module 834 can provide a control signal to any of the systems/subsystems 

as disclosed herein. 

[0487] Fig. 8C illustrates a GPS/Navigation subsystem(s) 336. The Navigation 

subsystem(s) 336 can be any present or future-built navigation system that may use 

location data, for example, from the Global Positioning System (GPS), to provide 

navigation information or control the vehicle 104. The Navigation subsystem(s) 336 can 

include several components or modules, such as, one or more of, but not limited to, a GPS 

Antenna/receiver 892, a location module 896, a maps database 8100, an automobile 

controller 8104, a vehicle systems transceiver 8108, a traffic controller 8112, a network 

traffic transceiver 8116, a vehicle-to-vehicle transceiver 8120, a traffic information 

database 8124, etc. Generally, the several components or modules 892-8124 may be 

hardware, software, firmware, computer readable media, or combinations thereof. 

[0488] A GPS Antenna/receiver 892 can be any antenna, GPS puck, and/or receiver 

capable of receiving signals from a GPS satellite or other navigation system, as mentioned 

hereinbefore. The signals may be demodulated, converted, interpreted, etc. by the GPS 

Antenna/receiver 892 and provided to the location module 896. Thus, the GPS 

Antenna/receiver 892 may convert the time signals from the GPS system and provide a 

location (e.g., coordinates on a map) to the location module 896. Alternatively, the 

location module 896 can interpret the time signals into coordinates or other location 

information. 

[0489] The location module 896 can be the controller of the satellite navigation system 

designed for use in automobiles. The location module 896 can acquire position data, as 

from the GPS Antenna/receiver 892, to locate the user or vehicle 104 on a road in the 

unit's map database 8100. Using the road database 8100, the location module 896 can give 

directions to other locations along roads also in the database 8100. When a GPS signal is 

not available, the location module 896 may apply dead reckoning to estimate distance data 

from sensors 242 including one or more of, but not limited to, a speed sensor attached to 

the drive train of the vehicle 104, a gyroscope, an accelerometer, etc. GPS signal loss 

and/or multipath can occur due to urban canyons, tunnels, and other obstructions. 

Additionally or alternatively, the location module 896 may use known locations of Wi-Fi 

hotspots, cell tower data, etc. to determine the position of the vehicle 104, such as by using 

time difference of arrival (TDOA) and/or frequency difference of arrival (FDOA) 

techniques. 
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[0490] The maps database 8100 can include any hardware and/or software to store 

information about maps, geographical information system information, location 

information, etc. The maps database 8100 can include any data definition or other 

structure to store the information. Generally, the maps database 8100 can include a road 

database that may include one or more vector maps of areas of interest. Street names, 

street numbers, house numbers, and other information can be encoded as geographic 

coordinates so that the user can find some desired destination by street address. Points of 

interest (waypoints) can also be stored with their geographic coordinates. For example, a 

point of interest may include speed cameras, fuel stations, public parking, and "parked 

here" ( or ''you parked here") information. The map database contents can be produced or 

updated by a server connected through a wireless system in communication with the 

Internet, even as the vehicle 104 is driven along existing streets, yielding an up-to-date 

map. 

[0491] An automobile controller 8104 can be any hardware and/or software that can 

receive instructions from the location module 896 or the traffic controller 8112 and 

operate the vehicle 104. The automobile controller 8104 receives this information and 

data from the sensors 242 to operate the vehicle 104 without driver input. Thus, the 

automobile controller 8104 can drive the vehicle 104 along a route provided by the 

location module 896. The route may be adjusted by information sent from the traffic 

controller 8112. Discrete and real-time driving can occur with data from the sensors 242. 

To operate the vehicle 104, the automobile controller 8104 can communicate with a 

vehicle systems transceiver 8108. 

[0492] The vehicle systems transceiver 8108 can be any present or future-developed 

device that can comprise a transmitter and/or a receiver, which may be combined and can 

share common circuitry or a single housing. The vehicle systems transceiver 8108 may 

communicate or instruct one or more of the vehicle control subsystems 328. For example, 

the vehicle systems transceiver 8108 may send steering commands, as received from the 

automobile controller 8104, to an electronic steering system, to adjust the steering of the 

vehicle 100 in real time. The automobile controller 8104 can determine the effect of the 

commands based on received sensor data 242 and can adjust the commands as need be. 

The vehicle systems transceiver 8108 can also communicate with the braking system, the 

engine and drive train to speed or slow the car, the signals ( e.g., tum signals and brake 

lights), the headlights, the windshield wipers, etc. Any of these communications may 

occur over the components or function as described in conjunction with Fig. 4. 
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[0493] A traffic controller 8112 can be any hardware and/or software that can 

communicate with an automated traffic system and adjust the function of the vehicle 104 

based on instructions from the automated traffic system. An automated traffic system is a 

system that manages the traffic in a given area. This automated traffic system can instruct 

cars to drive in certain lanes, instruct cars to raise or lower their speed, instruct a car to 

change their route of travel, instruct cars to communicate with other cars, etc. To perform 

these functions, the traffic controller 8112 may register the vehicle 104 with the automated 

traffic system and then provide other information including the route of travel. The 

automated traffic system can return registration information and any required instructions. 

The communications between the automated traffic system and the traffic controller 8112 

may be received and sent through a network traffic transceiver 8116. 

[0494] The network traffic transceiver 8116 can be any present or future-developed 

device that can comprise a transmitter and/or a receiver, which may be combined and can 

share common circuitry or a single housing. The network traffic transceiver 8116 may 

communicate with the automated traffic system using any known or future-developed, 

protocol, standard, frequency, bandwidth range, etc. The network traffic transceiver 8116 

enables the sending of information between the traffic controller 8112 and the automated 

traffic system. 

[0495] The traffic controller 8112 can also communicate with another vehicle, which 

may be in physical proximity (i.e., within range of a wireless signal), using the vehicle-to­

vehicle transceiver 8120. As with the network traffic transceiver 8116, the vehicle-to­

vehicle transceiver 8120 can be any present or future-developed device that can comprise 

a transmitter and/or a receiver, which may be combined and can share common circuitry 

or a single housing. Generally, the vehicle-to-vehicle transceiver 8120 enables 

communication between the vehicle 104 and any other vehicle. These communications 

allow the vehicle 104 to receive traffic or safety information, control or be controlled by 

another vehicle, establish an alternative communication path to communicate with the 

automated traffic system, establish a node including two or more vehicle that can function 

as a unit, etc. The vehicle-to-vehicle transceiver 8120 may communicate with the other 

vehicles using any known or future-developed, protocol standard, frequency, bandwidth 

range, etc. 

[0496] The traffic controller 8112 can control functions of the automobile controller 

8104 and communicate with the location module 896. The location module 896 can 

provide current location information and route information that the traffic controller 8112 
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may then provide to the automated traffic system. The traffic controller 8112 may receive 

route adjustments from the automated traffic system that are then sent to the location 

module 896 to change the route. Further, the traffic controller 8112 can also send driving 

instructions to the automobile controller 8104 to change the driving characteristics of the 

vehicle 104. For example, the traffic controller 8112 can instruct the automobile 

controller 8104 to accelerate or decelerate to a different speed, change lanes, or perform 

another driving maneuver. The traffic controller 8112 can also manage vehicle-to-vehicle 

communications and store information about the communications or other information in 

the traffic information database 8124. 

[0497] The traffic information database 8124 can be any type of database, such as 

relational, hierarchical, object-oriented, and/or the like. The traffic information database 

8124 may reside on a storage medium local to (and/or resident in) the vehicle control 

system 204 or in the vehicle 104. The traffic information database 8124 may be adapted 

to store, update, and retrieve information about communications with other vehicles or any 

active instructions from the automated traffic system. This information may be used by 

the traffic controller 8112 to instruct or adjust the performance of driving maneuvers. 

[0498] Fig. 9 illustrates an optional communications architecture where, the host device 

908 may include one more routing profiles, permission modules, and rules that control 

how communications within the vehicle 104 are to occur. This communications 

architecture can be used in conjunction with the routing tables, rules and permissions 

associated with access point 456 and optional firewall 484, or can be in lieu thereof. For 

example, the host device 908 acts as a mobile hot spot to one or more other devices within 

vehicle 104, such as, other device 1 912, other device 2 916, other device 3 920, and other 

device N 924. Optionally, one or more of the other devices 912 can communicate directly 

with the host device 908 which then provides Internet access to those devices 912 via the 

device 908. The host device 908 can act as a mobile hot spot for any one or more of the 

other devices 912, which may not need to communicate over the network/communications 

buses 224/404, but could instead connect directly to the host device 908 via, for example, 

NFC, Bluetooth®, WiFi, or the like. When the device 908 is acting as the host device, the 

device 908 can include one or more routing profiles, permissions, rules modules, and can 

also act as a firewall for the various inter and intra vehicle communications. 

[0499] As will be appreciated, there could be alternative host devices, such as, host 904 

which could also act as, for example, a co-host in association with device 908. Optionally, 

one or more of the routing profile, permission information, and rules could be shared 
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between the co-host devices 904, 908, both of those devices being usable for Internet 

access for one or more of the other devices, 912-924. As will be appreciated, the other 

devices 912-924 need not necessarily connect to one or more of host device 908 and the 

other device 904 via a direct communications link, but could also interface with those 

devices 904, 908 utilizing the network /communications buses 224/404 associated with the 

vehicle 100. As previously discussed, one or more of the other devices can connect to the 

network/communications buses 224/404 utilizing the various networks and/or buses 

discussed herein which would therefore enable, for example, regulation of the various 

communications based on the Ethernet zone that the other device 912 is associated with. 

[0500] An embodiment of one or more modules that may be associated with the vehicle 

control system 204 may be as shown in Fig. 10. The modules can include a 

communication subsystem interface 1008 in communication with an operating system 

1004. The communications may pass through a firewall 1044. The firewall 1044 can be 

any software that can control the incoming and outgoing communications by analyzing the 

data packets and determining whether the packets should be allowed through the firewall, 

based on applied rule set. A firewall 1044 can establish a "barrier" between a trusted, 

secure internal network and another network (e.g., the Internet) that is not assumed to be 

secure and trusted. 

[0501] In some situations, the firewall 1044 may establish security zones that are 

implemented by running system services and/or applications in restricted user groups and 

accounts. A set of configuration files and callbacks may then be linked to an IP table 

firewall. The IP table firewall can be configured to notify a custom filter application at 

any of the layers of the Ethernet packet. The different users/group rights to access the 

system may include: system users, which may have exclusive right over all device firewall 

rules and running software; a big-brother user, which may have access to on board device 

(OBD) control data and may be able to communicate with the vehicle subsystem 328 and 

may be able to alter the parameters in the vehicle control system 204; a dealer user, which 

can have rights to read OBD data for diagnostics and repairs; a dashboard user, which can 

have rights to launch dashboard applications and/or authenticate guest users and change 

their permissions to trusted/friend/family, and can read but cannot write into OBD 

diagnostic data; a world wide web (WWW) data user, which can have HTTP rights to 

respond to HTTP requests (the HTTP requests also can target different user data, but may 

be filtered by default user accounts); a guest user, which may have no rights; a 
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family/friend user, which may have rights to play media from the media subsystem 348 

and/or to stream media to the media subsystem 348. 

[0502] The operating system 1004 can be a collection of software that manages 

computer hardware resources and provides common services for applications and other 

programs. The operating system 1004 may schedule time-sharing for efficient use of the 

system. For hardware functions, such as input, output, and memory allocation, the 

operating system 1004 can act as an intermediary between applications or programs and 

the computer hardware. Examples of operating systems that may be deployed as operating 

system 1004 include Android, BSD, iOS, Linux, OS X, QNX, Microsoft Windows, 

Windows Phone, IBM z/OS, etc. 

[0503] The operating system 1004 can include one or more sub-modules. For example, 

a desktop manager 1012 can manage one or more graphical user interfaces (GUI) in a 

desktop environment. Desktop GUis can help the user to easily access and edit files. A 

command-line interface (CLI) may be used if full control over the operating system (OS) 

1004 is required. The desktop manager 1012 is described further hereinafter. 

[0504] A kernel 1028 can be a computer program that manages input/output requests 

from software and translates them into data processing instructions for the processor 304 

and other components of the vehicle control system 204. The kernel 1028 is the 

fundamental component of the operating system 1004 that can execute many of the 

functions associated with the OS 1004. 

[0505] The kernel 1028 can include other software functions, including, but not limited 

to, driver(s) 1056, communication software 1052, and/or Internet Protocol software 1048. 

A driver 1056 can be any computer program that operates or controls a particular type of 

device that is attached to a vehicle control system 204. A driver 1056 can communicate 

with the device through the bus 356 or communications subsystem 1008 to which the 

hardware connects. When a calling program invokes a routine in the driver 1056, the 

driver 1056 may issue one or more commands to the device. Once the device sends data 

back to the driver 1056, the driver 1056 may invoke routines in the original calling 

program. Drivers can be hardware-dependent and operating-system-specific. Driver(s) 

1056 can provide the interrupt handling required for any necessary asynchronous time­

dependent hardware interface. 

[0506] The IP module 1048 can conduct any IP addressing, which may include the 

assignment ofIP addresses and associated parameters to host interfaces. The address 

space may include networks and sub-networks. The IP module 1048 can perform the 
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designation of network or routing prefixes and may conduct IP routing, which transports 

packets across network boundaries. Thus, the IP module 1048 may perform all functions 

required for IP multicast operations. 

[0507] The communications module 1052 may conduct all functions for communicating 

over other systems or using other protocols not serviced by the IP module 1048. Thus, the 

communications module 1052 can manage multicast operations over other busses or 

networks not serviced by the IP module 1048. Further, the communications module 1052 

may perform or manage communications to one or more devices, systems, data stores, 

services, etc. that are in communication with the vehicle control system 204 or other 

subsystems through the firewall 1044. Thus, the communications module 1052 can 

conduct communications through the communication subsystem interface 1008. 

[0508] A file system 1016 may be any data handling software that can control how data 

is stored and retrieved. The file system 1016 can separate the stored data into individual 

pieces, and giving each piece a name, can easily separate and identify the pieces of data. 

Each piece of data may be considered a "file". The file system 1016 can construct data 

structure and logic rules used to manage the information and the identifiers for the 

information. The structure and logic rules can be considered a "file system." 

[0509] A device discovery daemon 1020 may be a computer program that runs as a 

background process that can discover new devices that connect with the network 356 or 

communication subsystem 1008 or devices that disconnect from the network 356 or 

communication subsystem 1008. The device discovery daemon 1020 can ping the 

network 356 (the local subnet) when the vehicle 104 starts, when a vehicle door opens or 

closes, or upon the occurrence of other events. Additionally or alternatively, the device 

discovery daemon 1020 may force Bluetooth®, USB, and/or wireless detection. For each 

device that responds to the ping, the device discovery daemon 1020 can populate the 

system data 208 with device information and capabilities, using any of one or more 

protocols, including one or more of, but not limited to, IPv6 Hop-by-Hop Option 

(HOPOPT), Internet Control Message Protocol (ICMP), Internet Group Management 

Protocol (IGMP), Gateway-to-Gateway Protocol (GGP), Internet Protocol (IP), Internet 

Stream Protocol (ST), Transmission Control Protocol (TCP), Exterior Gateway Protocol 

(EGP), CHAOS, User Datagram Protocol (UDP), etc. 

[0510] For example, the device discovery daemon 1020 can determine device 

capabilities based on the opened ports the device exposes. If a camera exposes port 80, 

then the device discovery daemon 1020 can determine that the camera is using a Hypertext 
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Transfer Protocol (HTTP). Alternatively, if a device is supporting Universal Plug and 

Play (UPnP), the system data 208 can include more information, for example, a camera 

control universal resource locator (URL), a camera zoom URL, etc. When a scan stops, 

the device discovery daemon 1020 can trigger a dashboard refresh to ensure the user 

interface reflects the new devices on the desktop. 

[0511] A desktop manager 1012 may be a computer program that manages the user 

interface of the vehicle control system 204. The desktop environment may be designed to 

be customizable and allow the definition of the desktop configuration look-and-feel for a 

wide range of appliances or devices from computer desktops, mobile devices, computer 

tablets, etc. Launcher(s), panels, desktop areas, the desktop background, notifications, 

panes, etc., can be configured from a dashboard configuration file managed by the desktop 

manager 1012. The graphical elements in which the desktop manager 1012 controls can 

include launchers, the desktop, notification bars, etc. 

[0512] The desktop may be an area of the display where the applications are running. 

The desktop can have a custom background. Further, the desktop may be divided into two 

or more areas. For example, the desktop may be divided into an upper half of a display 

and a lower half of the display. Each application can be configured to run in a portion of 

the desktop. Extended settings can be added to the desktop configuration file, such that, 

some objects may be displayed over the whole desktop or in custom size out of the context 

of the divided areas. 

[0513] The notification bar may be a part of a bar display system, which may provide 

notifications by displaying, for example, icons and/or pop-up windows that may be 

associated with sound notifications. The notification mechanism can be designed for 

separate plug-ins, which run in separate processes and may subscribe to a system 

Intelligent Input Bus (IBUS)/D-BUS event service. The icons on the notifications bar can 

be accompanied with application short-cuts to associated applications, for example, a 

Bluetooth® manager, a USB manager, radio volume and or tone control, a security 

firewall, etc. 

[0514] The desktop manager 1012 may include a windows manager 1032, an application 

launcher 1036, and/or a panel launcher 1040. Each of these components can control a 

different aspect of the user interface. The desktop manager 1012 can use a root window to 

create panels that can include functionality for one or more of, but not limited to: 

launching applications, managing applications, providing notifications, etc. 
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[0515] The windows manager 1032 may be software that controls the placement and 

appearance of windows within a graphical user interface presented to the user. Generally, 

the windows manager 1032 can provide the desktop environment used by the vehicle 

control system 204. The windows manager 1032 can communicate with the kernel 1028 to 

interface with the graphical system that provides the user interface(s) and supports the 

graphics hardware, pointing devices, keyboard, touch-sensitive screens, etc. The windows 

manager 1032 may be a tiling window manager (i.e., a window manager with an 

organization of the screen into mutually non-overlapping frames, as opposed to a 

coordinate-based stacking of overlapping objects (windows) that attempts to fully emulate 

the desktop metaphor). The windows manager 1032 may read and store configuration 

files, in the system data 208, which can control the position of the application windows at 

precise positions. 

[0516] An application manager 1036 can control the function of any application over the 

lifetime of the process. The process or application can be launched from a panel launcher 

1040 or from a remote console. The application manager 1036 can intercept the process 

name and may take appropriate action to manage that process. If the process is not 

running, the application manager 1036 can load the process and may bring the process to a 

foreground in a display. The application manager 1036 may also notify the windows 

manager 1032 to bring the associated window(s) to a top of a window stack for the 

display. When a process starts from a shell or a notification out of the context of the 

desktop, the application manager 1036 can scan files to match the process name with the 

entry name provided. When a match is found, the application manager 1036 can configure 

the process according to a settings file. 

[0517] In some situations, the application manager 1036 may restrict an application as 

singleton (i.e., restricts the instantiation of a class to one object). If an application is 

already running and the application manager 1036 is asked to run the application again, 

the application manager 1036 can bring the running process to a foreground on a display. 

There can be a notification event exchange between the windows manager 1032 and the 

application manager 1036 for activating the appropriate window for the foreground 

process. Once an application is launched, the application may not be terminated or killed. 

The application can be sent to the background, except, possibly, for some applications 

(e.g., media player, Bluetooth®, notifications, etc.), which may be given a lowest process 

priority. 
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[0518] The panel launcher 1040 can be a widget configured to be placed along a portion 

of the display. The panel launcher 1040 may be built from desktop files from a desktop 

folder. The desktop folder location can be configured by a configuration file stored in 

system data 208. The panel launcher 1040 can allow for the launching or executing of 

applications or processes by receiving inputs from a user interface to launch programs. 

[0519] A desktop plugin 1024 may be a software component that allows for 

customization of the desktop or software interface through the initiation of plug-in 

applications. 

[0520] One or more gestures used to interface with the vehicle control system 204 may 

be as described in conjunction with Fig. 1 lA through 1 lK. Figs. 1 lA through 1 lH depict 

various graphical representations of gesture inputs that may be recognized by the devices 

212, 248. The gestures may be performed not only by a user's body part, such as a digit, 

but also by other devices, such as a stylus, that may be sensed by the contact sensing 

portion(s) of a screen associated with the device 212,248. In general, gestures are 

interpreted differently, based on where the gestures are performed ( either directly on a 

display or in a gesture capture region). For example, gestures in a display may be directed 

to a desktop or application, and gestures in a gesture capture region may be interpreted as 

for the system. 

[0521] With reference to Figs. 1 lA-1 lH, a first type of gesture, a touch gesture 1120, is 

substantially stationary on a portion (e.g., a screen, a display, etc.) of a device 212, 248 for 

a selected length of time. A circle 1128 represents a touch or other contact type received 

at particular location of a contact sensing portion of the screen. The circle 1128 may 

include a border 1132, the thickness of which indicates a length of time that the contact is 

held substantially stationary at the contact location. For instance, a tap 1120 ( or short 

press) has a thinner border 1132A than the border l 132B for a long press 1124 (or for a 

normal press). The long press 1124 may involve a contact that remains substantially 

stationary on the screen for longer time period than that of a tap 1120. As will be 

appreciated, differently defined gestures may be registered depending upon the length of 

time that the touch remains stationary prior to contact cessation or movement on the 

screen. 

[0522] With reference to Fig. 11 C, a drag gesture 1100 on the screen is an initial contact 

(represented by circle 1128) with contact movement 1136 in a selected direction. The 

initial contact 1128 may remain stationary on the screen for a certain amount of time 

represented by the border 1132. The drag gesture typically requires the user to contact an 
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icon, window, or other displayed image at a first location followed by movement of the 

contact in a drag direction to a new second location desired for the selected displayed 

image. The contact movement need not be in a straight line but have any path of 

movement so long as the contact is substantially continuous from the first to the second 

locations. 

[0523] With reference to Fig. 1 lD, a flick gesture 1104 on the screen is an initial contact 

(represented by circle 1128) with truncated contact movement 1136 (relative to a drag 

gesture) in a selected direction. A flick may have a higher exit velocity for the last 

movement in the gesture compared to the drag gesture. The flick gesture can, for instance, 

be a finger snap following initial contact. Compared to a drag gesture, a flick gesture 

generally does not require continual contact with the screen from the first location of a 

displayed image to a predetermined second location. The contacted displayed image is 

moved by the flick gesture in the direction of the flick gesture to the predetermined second 

location. Although both gestures commonly can move a displayed image from a first 

location to a second location, the temporal duration and distance of travel of the contact on 

the screen is generally less for a flick than for a drag gesture. 

[0524] With reference to Fig. 1 lE, a pinch gesture 1108 on the screen is depicted. The 

pinch gesture 1108 may be initiated by a first contact 1128A to the screen by, for example, 

a first digit and a second contact l 128B to the screen by, for example, a second digit. The 

first and second contacts 1128A,B may be detected by a common contact sensing portion 

of a common screen, by different contact sensing portions of a common screen, or by 

different contact sensing portions of different screens. The first contact 1128A is held for 

a first amount of time, as represented by the border 1132A, and the second contact l 128B 

is held for a second amount of time, as represented by the border l 132B. The first and 

second amounts of time are generally substantially the same, and the first and second 

contacts 1128A,B generally occur substantially simultaneously. The first and second 

contacts 1128A,B generally also include corresponding first and second contact 

movements 1136A,B, respectively. The first and second contact movements 1136A,B are 

generally in opposing directions. Stated another way, the first contact movement 1136A is 

towards the second contact l 136B, and the second contact movement l 136B is towards 

the first contact 1136A. More simply stated, the pinch gesture 1108 may be accomplished 

by a user's digits touching the screen in a pinching motion. 

[0525] With reference to Fig. 1 lF, a spread gesture 1110 on the screen is depicted. The 

spread gesture 1110 may be initiated by a first contact 1128A to the screen by, for 
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example, a first digit, and a second contact l 128B to the screen by, for example, a second 

digit. The first and second contacts 1128A,B may be detected by a common contact 

sensing portion of a common screen, by different contact sensing portions of a common 

screen, or by different contact sensing portions of different screens. The first contact 

1128A is held for a first amount of time, as represented by the border 1132A, and the 

second contact l 128B is held for a second amount of time, as represented by the border 

l 132B. The first and second amounts of time are generally substantially the same, and the 

first and second contacts 1128A,B generally occur substantially simultaneously. The first 

and second contacts 1128A,B generally also include corresponding first and second 

contact movements 1136A,B, respectively. The first and second contact movements 

1136A,B are generally in an opposing direction. Stated another way, the first and second 

contact movements 1136A,B are away from the first and second contacts 1128A,B. More 

simply stated, the spread gesture 1110 may be accomplished by a user's digits touching 

the screen in a spreading motion. 

[0526] The above gestures may be combined in any manner, such as those shown by 

Figs. 1 lG and 1 lH, to produce a determined functional result. For example, in Fig. 1 lG a 

tap gesture 1120 is combined with a drag or flick gesture 1112 in a direction away from 

the tap gesture 1120. In Fig. 1 lH, a tap gesture 1120 is combined with a drag or flick 

gesture 1116 in a direction towards the tap gesture 1120. 

[0527] The functional result ofreceiving a gesture can vary depending on a number of 

factors, including a state of the vehicle 104, display, or screen of a device, a context 

associated with the gesture, or sensed location of the gesture, etc. The state of the vehicle 

104 commonly refers to one or more of a configuration of the vehicle 104, a display 

orientation, and user and other inputs received by the vehicle 104. Context commonly 

refers to one or more of the particular application(s) selected by the gesture and the 

portion(s) of the application currently executing, whether the application is a single- or 

multi-screen application, and whether the application is a multi-screen application 

displaying one or more windows. A sensed location of the gesture commonly refers to 

whether the sensed set(s) of gesture location coordinates are on a touch sensitive display 

or a gesture capture region of a device 212, 248, whether the sensed set( s) of gesture 

location coordinates are associated with a common or different display, or screen, or 

device 212, 248, and/or what portion of the gesture capture region contains the sensed 

set(s) of gesture location coordinates. 
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[0528] A tap, when received by a touch sensitive display of a device 212, 248, can be 

used, for instance, to select an icon to initiate or terminate execution of a corresponding 

application, to maximize or minimize a window, to reorder windows in a stack, and/or to 

provide user input such as by keyboard display or other displayed image. A drag, when 

received by a touch sensitive display of a device 212, 248, can be used, for instance, to 

relocate an icon or window to a desired location within a display, to reorder a stack on a 

display, or to span both displays (such that the selected window occupies a portion of each 

display simultaneously). A flick, when received by a touch sensitive display of a device 

212, 248 or a gesture capture region, can be used to relocate a window from a first display 

to a second display or to span both displays (such that the selected window occupies a 

portion of each display simultaneously). Unlike the drag gesture, however, the flick 

gesture is generally not used to move the displayed image to a specific user-selected 

location but to a default location that is not configurable by the user. 

[0529] The pinch gesture, when received by a touch sensitive display or a gesture 

capture region of a device 212, 248, can be used to minimize or otherwise increase the 

displayed area or size of a window (typically when received entirely by a common 

display), to switch windows displayed at the top of the stack on each display to the top of 

the stack of the other display (typically when received by different displays or screens), or 

to display an application manager ( a "pop-up window" that displays the windows in the 

stack). The spread gesture, when received by a touch sensitive display or a gesture capture 

region of a device 212, 248, can be used to maximize or otherwise decrease the displayed 

area or size of a window, to switch windows displayed at the top of the stack on each 

display to the top of the stack of the other display (typically when received by different 

displays or screens), or to display an application manager (typically when received by an 

off-screen gesture capture region on the same or different screens). 

[0530] The combined gestures of Fig. 1 lG, when received by a common display capture 

region in a common display or screen of a device 212, 248, can be used to hold a first 

window location constant for a display receiving the gesture while reordering a second 

window location to include a window in the display receiving the gesture. The combined 

gestures of Fig. 1 lH, when received by different display capture regions in a common 

display or screen of a device 212, 248 or in different displays or screens of one more 

devices 212, 248, can be used to hold a first window location for a display receiving the 

tap part of the gesture while reordering a second window location to include a window in 

the display receiving the flick or drag gesture. Although specific gestures and gesture 
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capture regions in the preceding examples have been associated with corresponding sets of 

functional results, it is to be appreciated that these associations can be redefined in any 

manner to produce differing associations between gestures and/or gesture capture regions 

and/or functional results. 

[0531] Gestures that may be completed in three-dimensional space and not on a touch 

sensitive screen or gesture capture region of a device 212, 248 may be as shown in Figs. 

1 II-11 K. The gestures may be completed in an area where a sensor, such as an optical 

sensor, infrared sensor, or other type of sensor, may detect the gesture. For example, the 

gesture 1140 in Fig. I II may be executed by a person when the person opens their hand 

1164 and moves their hand in a back and forth direction 1148 as a gesture 1140 to 

complete some function with the vehicle 104. For example gesture 1140 may change the 

station of the radio in the vehicle 104. The sensors 242 may both determine the 

configuration of the hand 1164 and the vector of the movement. The vector and hand 

configuration can be interpreted to mean certain things to the vehicle control system 204 

and produce different results. 

[0532] In another example of a gesture 1152 in Fig. 1 IJ, a user may configure their hand 

1164 to extend two fingers and move the hand 1164 in an up and down operation 1156. 

This gesture 1152 may control the volume of the radio or some other function. For 

instance, this gesture 1152 may be configured to place the vehicle in a "valet" mode to, 

among other things, restrict access to certain features associated with the vehicle. Again, 

the sensors 242 may determine how the person has configured their hand 1164, and the 

vector of the movement. In another example of a gesture 1160 shown in Fig. 11 K, a user 

may extend their middle three fingers at an angle that is substantially 45° for vertical from 

straight vertical and circle the hand in a counter-clockwise motion 1166. This gesture 

1160 may cause the automobile to change the heat setting or do some other function. As 

can be understood by one skilled in the art, the configurations of the hand and the types of 

movement are variable. Thus, the user may configure the hand 1164 in any way 

imaginable and may also move that hand 1164 in any direction with any vector in three­

dimensional space. 

[0533] The gestures 1140, 1152, 1160, as shown in Figs. l II-l IK, may occur in a 

predetermined volume of space within the vehicle 104. For example, a sensor may be 

configured to identify such gestures 1140, 1152, 1160 between the front passenger's and 

front driver's seats over a console area within the passenger compartment of the vehicle 

104. The gestures 1140, 1152, 1160 may be made within area 1 508A between zones A 
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512A and B 512B. However, there may be other areas 508 where a user may use certain 

gestures, where sensors 242 may be able to determine a certain function is desired. 

Gestures that may be similar but used in different areas within the vehicle 104 may cause 

different functions to be performed. For example, the gesture 1140 in Fig. I II, if used in 

zone E 512E, may change the heat provided in zone E 512E, but may change the station of 

a radio if used in zone A 512A and/or zone B 512B. Further, the gestures may be made 

with other body parts or, for example, different expressions of a person's face and may be 

used to control functions in the vehicle 104. Also, the user may use two hands in some 

circumstances or do other types of physical movements that can cause different reactions 

in the vehicle 104. 

[0534] Figs. 12A-12D show various embodiments of a data structure 1200 to store 

different settings. The data structure 1200 may include one or more of data files or data 

objects 1204, 1250, 1270, 1280. Thus, the data structure 1200 may represent different 

types of databases or data storage, for example, object-oriented data bases, flat file data 

structures, relational database, or other types of data storage arrangements. Embodiments 

of the data structure 1200 disclosed herein may be separate, combined, and/or distributed. 

As indicated in Figs. 12A-12D, there may be more or fewer portions in the data structure 

1200, as represented by ellipses 1244. Further, there may be more or fewer files in the 

data structure 1200, as represented by ellipses 1248. 

[0535] Referring to Fig. 12A, a first data structure is shown. The data file 1204 may 

include several portions 1208-1242 representing different types of data. Each of these 

types of data may be associated with a user, as shown in portion 1208. 

[0536] There may be one or more user records 1240 and associated data stored within 

the data file 1204. As provided herein, the user can be any person that uses or rides within 

the vehicle or conveyance 104. The user may be identified in portion 1212. For the 

vehicle 104, the user may include a set of one or more features that may identify the user. 

These features may be the physical characteristics of the person that may be identified by 

facial recognition or some other type of system. In other situations, the user may provide 

a unique code to the vehicle control system 204 or provide some other type of data that 

allows the vehicle control system 204 to identify the user. The features or characteristics 

of the user are then stored in portion 1212. 

[0537] Each user, identified in portion 1208, may have a different set of settings for each 

area 508 and/or each zone 512 within the vehicle 104. Thus, each set of settings may also 
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be associated with a predetermined zone 512 or area 508. The zone 512 is stored in 

portion 1220, and the area 508 is stored in portion 1216. 

[0538] One or more settings may be stored in portion 1224. These settings 1224 may be 

the configurations of different functions within the vehicle 104 that are specified by or for 

that user. For example, the settings 1224 may be the position of a seat, the position of a 

steering wheel, the position of accelerator and/or brake pedals, positions of mirrors, a 

heating/cooling setting, a radio setting, a cruise control setting, or some other type of 

setting associated with the vehicle 104. Further, in vehicles adapted to have a 

configurable console or a configurable dash or heads-up display, the settings 1224 may 

also provide for how that heads-up display, dash, or console are configured for this 

particular user. 

[0539] Each setting 1224 may be associated with a different area 508 or zone 512. 

Thus, there may be more settings 1224 for when the user is the driver and in zone A 512A, 

512A, of area 1, 508A. However, there may be similar settings 1224 among the different 

zones 512 or areas 508 as shown in portion 1224. For example, the heating or radio 

settings for the user may be similar in every zone 512. 

[0540] The sensors 242 within the vehicle 104 may be able to either obtain or track 

health data in portion 1228. Health data 1228 may include any type of physical 

characteristic associated with the user. For example, a heart rate, a blood pressure, a 

temperature, or other types of heath data may be obtained and stored in portion 1228. The 

user may have this health data tracked over a period of time to allow for statistical analysis 

of the user's health while operating the vehicle 104. In this way, if some function of the 

user's health deviates from a norm (e.g., a baseline measurement, average measurements 

taken over time, and the like), the vehicle 104 may be able to determine there is a problem 

with the person and react to that data. 

[0541] One or more gestures may be stored in portion 1232. Thus, the gestures used and 

described in conjunction Fig. 1 lA through 1 lK may be configurable. These gestures may 

be determined or created by the user and stored in portion 1132. A user may have 

different gestures for each zone 512 or area 508 within the vehicle. The gestures that do 

certain things while driving may do other things while in a different area 508 of the 

vehicle 104. Thus, the user may use a first set of gestures while driving and a second set 

while a passenger. Further, one or more users may share gestures as shown in portion 

1232. Each driver may have a common set of gestures that they use in zone A 512A, 
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512A. Each of these gestures may be determined or captured and then stored with their 

characteristics ( e.g., vector, position of gesture, etc.) in portion 1232. 

[0542] One or more sets of safety parameters may be stored in portion 1236. Safety 

parameters 123 6 may be common operating characteristics for this driver/passenger or for 

all drivers/passengers that if deviated from may determine there is a problem with the 

driver/passenger or the vehicle 104. For example, a certain route may be taken repeatedly 

and an average speed or mean speed may be determined. If the mean speed deviates by 

some number of standard deviations, a problem with the vehicle 104 or the user may be 

determined. In another example, the health characteristics or driving experience of the 

user may be determined. If the user drives in a certain position where their head occupies 

a certain portion of three-dimensional space within the vehicle 104, the vehicle control 

system 204 may determine that the safety parameter includes the users face or head being 

within this certain portion of the vehicle interior space. If the user's head deviates from 

that interior space for some amount of time, the vehicle control system 204 can determine 

that something is wrong with the driver and change the function or operation of the vehicle 

104 to assist the driver. This may happen, for example, when a user falls asleep at the 

wheel. If the user's head droops and no longer occupies a certain three dimensional space, 

the vehicle control system 204 can determine that the driver has fallen asleep and may take 

control of the operation of the vehicle 204 and the automobile controller 8104 may steer 

the vehicle 204 to the side of the road. In other examples, if the user's reaction time is too 

slow or some other safety parameter is not nominal, the vehicle control system 204 may 

determine that the user is inebriated or having some other medical problem. The vehicle 

control system 204 may then assume control of the vehicle to ensure that the driver is safe. 

[0543] Information corresponding to a user and/or a user profile may be stored in the 

profile information portion 1238. For example, the profile information 1238 may include 

data relating to at least one of current data, historical data, a user preference, user habit, 

user routine, observation, location data ( e.g., programmed and/or requested destinations, 

locations of parking, routes traveled, average driving time, etc.), social media connections, 

contacts, brand recognition (e.g., determined via one or more sensors associated with the 

vehicle 104, a device 212, 248, etc.), audible recording data, text data, email data, political 

affiliation, preferred retail locations/sites ( e.g., physical locations, web-based locations, 

etc.), recent purchases, behavior associated with the aforementioned data, and the like. 

The data in the profile information portion 1238 may be stored in one or more of the data 

structures 1200 provided herein. As can be appreciated, these one or more data structures 
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may be stored in one or more memory locations. Examples of various memory locations 

are described in conjunction with Fig. 2. 

[0544] One or more additional data fields may be stored in the linked data portion 1242 

as data and/or locations of data. The linked data 1242 may include at least one of pointers, 

addresses, location identification, data source information, and other information 

corresponding to additional data associated with the data structure 1200. Optionally, the 

linked data portion 1242 may refer to data stored outside of a particular data structure 

1200. For example, the linked data portion 1242 may include a link/locator to the external 

data. Continuing this example, the link/locator may be resolved (e.g., via one or more of 

the methods and/or systems provided herein, etc.) to access the data stored outside of the 

data structure 1200. Additionally or alternatively, the linked data portion 1242 may 

include information configured to link the data objects 1204 to other data files or data 

objects 1250, 1270, 1280. For instance, the data object 1204 relating to a user may be 

linked to at least one of a device data object 1250, a vehicle system data object 1270, and a 

vehicle data object 1280, to name a few. 

[0545] An embodiment of a data structure 1200 to store information associated with one 

or more devices is shown in Fig. 12B. The data file 1250 may include several portions 

1216-1262 representing different types of data. Each of these types of data may be 

associated with a device, as shown in portion 1252. 

[0546] There may be one or more device records 1250 and associated data stored within 

the data file 1250. As provided herein, the device may be any device that is associated 

with the vehicle 104. For example, a device may be associated with a vehicle 104 when 

that device is physically located within the interior space 108 of the vehicle 104. As 

another example, a device may be associated with a vehicle 104 when the device registers 

with the vehicle 104. Registration may include pairing the device with the vehicle 104 

and/or one or more of the vehicle systems (e.g., as provided in Fig. 3). In some cases, the 

registration of a device with a vehicle 104 may be performed manually and/or 

automatically. An example of automatic registration may include detecting, via one or 

more of the vehicle systems, that a device is inside the vehicle 104. Upon detecting that 

the device is inside the vehicle 104, the vehicle system may identify the device and 

determine whether the device is or should be registered. Registration may be performed 

outside of a vehicle 104 via providing a unique code to the vehicle 104 and/ or at least one 

of the vehicle systems. 
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[0547] The device may be identified in portion 1256. Among other things, the device 

identification may be based on the hardware associated with the device (e.g., Media 

Access Control (MAC) address, Burned-In Address (BIA), Ethernet Hardware Address 

(EHA), physical address, hardware address, and the like). 

[0548] Optionally, a device may be associated with one or more users. For example, a 

tablet and/or graphical user interface (GUI) associated with the vehicle 104 may be used 

by multiple members of a family. For instance, the GUI may be located in a particular 

area 508 and/or zone 512 of the vehicle 104. Continuing this example, when a family 

member is located in the particular area 508 and/or zone 512, the device may include 

various settings, features, priorities, capabilities, and the like, based on an identification of 

the family member. The user may be identified in portion 1254. For the device, the user 

identification portion 1254 may include a set of one or more features that may identify a 

particular user. These features may be the physical characteristics of the person that may 

be identified by facial recognition, or some other type of system, associated with the 

device and/or the vehicle 104. Optionally, the user may provide a unique code to the 

device, or provide some other type of data, that allows the device to identify the user. The 

features or characteristics of the user are then stored in portion 1254. 

[0549] Each device identified in the device identification portion 1256 may have a 

different set of settings for each area 508 and/or each zone 512, and/or each user of the 

device. Thus, each set of settings may also be associated with a predetermined zone 512, 

area 508, and/or user. The zone 512 is stored in portion 1220 and the area 508 is stored in 

portion 1216. 

[0550] One or more settings may be stored in portion 1224. These settings 1224 may be 

similar and/or identical to those previously described. Further, the settings 1224 may also 

provide for how a device is configured for a particular user. Each setting 1224 may be 

associated with a different area 508 or zone 512. Thus, there may be more restrictive 

settings 1224 ( e.g., restricted multimedia, texting, limited access to device functions, and 

the like) for the device when the user is the driver and in zone A 512A, 512A, of area 1, 

508A. However, when the user is in another zone 512 or area 508, for example, where the 

user is not operating a vehicle 104, the settings 1224 may provide unrestricted access to 

one or more features of the device (e.g., allowing texting, multimedia, etc.). 

[0551] Optionally, the capabilities of a device may be stored in portion 1258. Examples 

of device capabilities may include, but are not limited to, a communications ability ( e.g., 

via wireless network, EDGE, 3G, 4G, LTE, wired, Bluetooth®, Near Field 
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Communications (NFC), Infrared (IR), etc.), hardware associated with the device (e.g., 

cameras, gyroscopes, accelerometers, touch interface, processor, memory, display, etc.), 

software (e.g., installed, available, revision, release date, etc.), firmware (e.g., type, 

revision, etc.), operating system, system status, and the like. Optionally, the various 

capabilities associated with a device may be controlled by one or more of the vehicle 

systems provided herein. Among other things, this control allows the vehicle 104 to 

leverage the power and features of various devices to collect, transmit, and/or receive data. 

[0552] One or more priorities may be stored in portion 1260. The priority may 

correspond to a value, or combination of values, configured to determine how a device 

interacts with the vehicle 104 and/or its various systems. The priority may be based on a 

location of the device (e.g., as stored in portions 1216, 1220). A default priority can be 

associated with each area 508 and/or zone 512 of a vehicle 104. For example, the default 

priority associated with a device found in zone 1 512A of area 1 508A (e.g., a vehicle 

operator position) may be set higher than an ( or the highest of any) alternative zone 512 or 

area 508 of the vehicle 104. Continuing this example, the vehicle 104 may determine that, 

although other devices are found in the vehicle, the device, having the highest priority, 

controls features associated with the vehicle 104. These features may include vehicle 

control features, critical and/or non-critical systems, communications, and the like. 

Additionally or alternatively, the priority may be based on a particular user associated with 

the device. Optionally, the priority may be used to determine which device will control a 

particular signal in the event of a conflict. 

[0553] Registration data may be stored in portion 1262. As described above, when a 

particular device registers with a vehicle 104, data related to the registration may be stored 

in the registration data portion 1262. Such data may include, but is not limited to, 

registration information, registration codes, initial registration time, expiration of 

registration, registration timers, and the like. Optionally, one or more systems of the 

vehicle 104 may refer to the registration data portion 1262 to determine whether a device 

has been previously registered with the vehicle 104. As shown in Fig. 12B, User 4 of 

Device 2 has not been registered. In this case, the registration data field 1262, for this 

user, may be empty, contain a null value, or other information/indication that there is no 

current registration information associated with the user. 

[0554] Additionally or alternatively, the data structure 1200 may include a profile 

information portion 1238 and/or a linked data portion 1242. Although the profile 

information portion 1238 and/or the linked data portion 1242 may include different 
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information from that described above, it should be appreciated that the portions 1238, 

1242 may be similar, or identical, to those as previously disclosed. 

[0555] An embodiment of a data structure 1200 to store information associated with one 

or more vehicle systems is shown in Fig. 12C. The data file 1270 may include several 

portions 1216-1279 representing different types of data. Each of these types of data may 

be associated with a vehicle system, as shown in portion 1272. 

[0556] There may be one or more system records 1270 and associated data stored within 

the data file 1270. As provided herein, the vehicle systems may be any system and/or 

subsystem that is associated with the vehicle 104. Examples of various systems are 

described in conjunction with Fig. 3 and other related figures ( e.g., systems 324-352, etc.). 

One example of a system associated with the vehicle 104 is the vehicle control system 

204. Other systems may include communications subsystems 344, vehicle subsystems 

328, and media subsystems 348, to name a few. It should be appreciated that the various 

systems may be associated with the interior space 108 and/or the exterior of the vehicle 

104. 

[0557] Each system may include one or more components. The components may be 

identified in portion 1274. Identification of the one or more components may be based on 

hardware associated with the component. This identification may include hardware 

addresses similar to those described in conjunction with the devices of Fig. 12B. 

Additionally or alternatively, a component can be identified by one or more signals sent 

via the component. Such signals may include an Internet Protocol (IP), or similar, address 

as part of the signal. Optionally, the signal may identify the component sending the signal 

via one or more of a header, a footer, a payload, and/or an identifier associated with the 

signal ( e.g., a packet of a signal, etc.). 

[0558] Each system and/or component may include priority type information in portion 

1276. Among other things, the priority type information stored in portion 1276 may be 

used by the various methods and systems provided herein to differentiate between critical 

and non-critical systems. Non-limiting examples of critical systems may correspond to 

those systems used to control the vehicle 104, such as, steering control, engine control, 

throttle control, braking control, and/or navigation informational control ( e.g., speed 

measurement, fuel measurement, etc.) Non-critical systems may include other systems 

that are not directly related to the control of the vehicle 104. By way of example, non­

critical systems may include media presentation, wireless communications, comfort 

settings systems (e.g., climate control, seat position, seat warmers, etc.), and the like. 
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Although examples of critical and/or non-critical systems are provided above, it should be 

appreciated that the priority type of a system may change ( e.g., from critical to non­

critical, from non-critical to critical, etc.) depending on the scenario. For instance, 

although the interior climate control system may be classified as a non-critical system at a 

first point in time, it may be subsequently classified as a critical system when a 

temperature inside/outside of the vehicle 104 is measured at a dangerous level (e.g., sub­

zero Fahrenheit, greater than 90-degrees Fahrenheit, etc.). As such, the priority type may 

be associated with temperature conditions, air quality, times of the day, condition of the 

vehicle 104, and the like. 

[0559] Each system may be associated with a particular area 508 and/or zone 512 of a 

vehicle 104. Among other things, the location of a system may be used to assess a state of 

the system and/or provide how the system interacts with one or more users of the vehicle 

104. As can be appreciated each system may have a different set of settings for each area 

508 and/or each zone 512, and/or each user of the system. Thus, each set of settings may 

also be associated with a predetermined zone 512, area 508, system, and/or user. The zone 

512 is stored in portion 1220 and the area 508 is stored in portion 1216. 

[0560] One or more settings may be stored in portion 1224. These settings 1224 may be 

similar and/or identical to those previously described. Further, the settings 1224 may also 

provide for how a system is configured for a particular user. Each setting 1224 may be 

associated with a different area 508 or zone 512. For instance, a climate control system 

may be associated with more than one area 508 and/or zone 512. As such, a first user 

seated in zone 1 512A of area 1 508A may store settings related to the climate control of 

that zone 512A that are different from other users and/or zones 512 of the vehicle 104. 

Optionally, the settings may not be dependent on a user. For instance, specific areas 508 

and/or zones 512 of a vehicle 104 may include different, default, or the same settings 

based on the information stored in portion 1224. 

[0561] The various systems and/or components may be able to obtain or track health 

status data of the systems and/or components in portion 1278. The health status 1278 may 

include any type of information related to a state of the systems. For instance, an 

operational condition, manufacturing date, update status, revision information, time in 

operation, fault status, state of damage detected, inaccurate data reporting, and other types 

of component/system health status data may be obtained and stored in portion 1278. 

[0562] Each component and/or system may be configured to communicate with users, 

systems, servers, vehicles, third parties, and/or other endpoints via one or more 

Page 95 of 179 



Ford Ex. 1002 Page 104 of 746

Attorney Docket No. 6583-588 

communication type. At least one communication ability and/or type associated with a 

system may be stored in the communication type portion 1279. Optionally, the 

communication types contained in this portion 1279 may be ordered in a preferential order 

of communication types. For instance, a system may be configured to preferably 

communicate via a wired communication protocol over one or more wired communication 

channels ( e.g., due to information transfer speeds, reliability, and the like). However, in 

this instance, if the one or more wired communication channels fail, the system may 

transfer information via an alternative communication protocol and channel ( e.g., a 

wireless communication protocol and wireless communication channel, etc.). Among 

other things, the methods and systems provided herein may take advantage of the 

information stored in the communication type portion 1279 to open available 

communication channels in the event of a communication channel failure, listen on other 

ports for information transmitted from the systems, provide a reliability rating based on 

the number ofredundant communication types for each component, and more. Optionally, 

a component or system may be restricted from communicating via a particular 

communication type ( e.g., based on rules, traffic, critical/non-critical priority type, and the 

like). In this example, the component or system may be forced by the vehicle control 

system 204 to use an alternate communication type where available, cease 

communications, or store communications for later transfer. 

[0563] Additionally or alternatively, the data structure 1200 may include a profile 

information portion 1238 and/or a linked data portion 1242. Although the profile 

information portion 1238 and/or the linked data portion 1242 may include different 

information from that described above, it should be appreciated that the portions 1238, 

1242 may be similar, or identical, to those as previously disclosed. 

[0564] Referring now to Fig. 12D, a data structure 1200 is shown optionally. The data 

file 1280 may include several portions 1216-1286 representing different types of data. 

Each of these types of data may be associated with a vehicle, as shown in portion 1282. 

[0565] There may be one or more vehicle records 1280 and associated data stored within 

the data file 1282. As provided herein, the vehicle 104 can be any vehicle or conveyance 

104 as provided herein. The vehicle 104 may be identified in portion 1282. Additionally 

or alternatively, the vehicle 104 may be identified by one or more systems and/or 

subsystems. The various systems of a vehicle 104 may be identified in portion 1284. For 

example, various features or characteristics of the vehicle 104 and/or its systems may be 
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stored in portion 1284. Optionally, the vehicle 104 may be identified via a unique code or 

some other type of data that allows the vehicle 104 to be identified. 

[0566] Each system may be associated with a particular area 508 and/or zone 512 of a 

vehicle 104. Among other things, the location of a system may be used to assess a state of 

the system and/or provide how the system interacts with one or more users of the vehicle 

104. As can be appreciated each system may have a different set of settings for each area 

508 and/or each zone 512, and/or each user of the system. Thus, each set of settings may 

also be associated with a predetermined zone 512, area 508, system, and/or user. The zone 

512 is stored in portion 1220 and the area 508 is stored in portion 1216. 

[0567] One or more settings may be stored in portion 1224. These settings 1224 may be 

similar and/or identical to those previously described. Further, the settings 1224 may also 

provide for how a vehicle and/or its systems are configured for one or more users. Each 

setting 1224 may be associated with a different area 508 or zone 512. Optionally, the 

settings may not be dependent on a particular user. For instance, specific areas 508 and/or 

zones 512 of a vehicle 104 may include different, default, or the same settings based on 

the information stored in portion 1224. 

[0568] The various systems and/or components may be able to obtain or track health 

status data of the systems and/or components in portion 1278. The health status 1278 may 

include any type of information related to a state of the systems. For instance, an 

operational condition, manufacturing date, update status, revision information, time in 

operation, fault status, state of damage detected, inaccurate data reporting, and other types 

of component/system health status data may be obtained and stored in portion 1278. 

[0569] One or more warnings may be stored in portion 1286. The warnings data 1286 

may include warning generated by the vehicle 104, systems of the vehicle 104, 

manufacturer of the vehicle, federal agency, third party, and/or a user associated with the 

vehicle. For example, several components of the vehicle may provide health status 

information (e.g., stored in portion 1278) that, when considered together, may suggest that 

the vehicle 104 has suffered some type of damage and/or failure. Recognition of this 

damage and/or failure may be stored in the warnings data portion 1286. The data in 

portion 1286 may be communicated to one or more parties ( e.g., a manufacturer, 

maintenance facility, user, etc.). In another example, a manufacturer may issue a recall 

notification for a specific vehicle 104, system of a vehicle 104, and/or a component of a 

vehicle 104. It is anticipated that the recall notification may be stored in the warning data 
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field 1286. Continuing this example, the recall notification may then be communicated to 

the user of the vehicle 104 notifying the user of the recall issued by the manufacturer. 

[0570] Additionally or alternatively, the data structure 1200 may include a profile 

information portion 1238 and/or a linked data portion 1242. Although the profile 

information portion 1238 and/or the linked data portion 1242 may include different 

information from that described above, it should be appreciated that the portions 1238, 

1242 may be similar, or identical, to those as previously disclosed. 

[0571] An embodiment of a method 1300 for storing settings for a user 216 associated 

with vehicle 104 is shown in Fig. 13. While a general order for the steps of the method 

1300 is shown in Fig. 13, the method 1300 can include more or fewer steps or can arrange 

the order of the steps differently than those shown in Fig. 13. Generally, the method 1300 

starts with a start operation 1304 and ends with an end operation 1336. The method 1300 

can be executed as a set of computer-executable instructions executed by a computer 

system and encoded or stored on a computer readable medium. Hereinafter, the method 

1300 shall be explained with reference to the systems, components, modules, software, 

data structures, user interfaces, etc. described in conjunction with Figs. 1-12. 

[0572] A person may enter the vehicle space 108. One or more sensors 242 may then 

identify that a person is sitting within the vehicle 104, in step 1308. For example, sensors 

242 in a seat, may determine that some new amount of weight has been registered. The 

amount of weight may fall within predetermined parameters (e.g., over a threshold, in a 

specific range, etc.). This weight may then be determined to be a person by one or more 

optical or other sensors 242. The vehicle control system 204 may then determine that a 

person is in a certain zone 512 or area 508. For example, the sensors 242 may send 

signals to the vehicle controls system 204 that an event has occurred. This information 

may be sent to the vehicle control system processor 304 to determine the zone 512 and 

area 508 where the event occurred. Further, the vehicle control system 204 may then 

identify the person, in step 1312. 

[0573] The vehicle control system 204 can receive the information from the sensors 242 

and use that information to search the database 1200 that may be stored within the system 

data 208. The sensor data may be compared to ID characteristics 1212 to determine if the 

person has already been identified. The vehicle control system 204 may also send the 

characteristic data from the sensors to the communication network 224 to a server 228 to 

compare the sensor data to stored data 232 that may be stored in a cloud system. The 
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person's features can be compared to stored features 1212 to determine if the person in the 

vehicle 104 can be identified. 

[0574] If the person has been identified previously and their characteristics stored in 

portion 1212, the method 1300 proceeds YES to step 1316 where that person may be 

identified. In identifying a person, the information associated with that person 1240 may 

be retrieved and provided to the vehicle control system 204 for further action. If a person 

cannot be identified by finding their sensor characteristics in portion 1212, the method 

1300 proceeds NO to step 1320. In step 1320, the vehicle control system 204, using an 

application, may create a new record in table 1200 for the user. This new record may store 

a user identifier and their characteristics 1212. It may also store the area 508 and zone 512 

in data portions 1216 and 1220. The new record may then be capable ofreceiving new 

settings data for this particular user. In this way, the vehicle 104 can automatically 

identify or characterize a person so that settings may be established for the person in the 

vehicle 104. 

[0575] The input module 312 may then determine if settings are to be stored, in step 

1324. Settings might be any configuration of the vehicle 104 that may be associated with 

the user. The determination may be made after receiving a user input from the user. For 

example, the user may make a selection on a touch sensitive display indicating that 

settings currently made are to be stored. In other situations, a period of time may elapse 

after the user has made a configuration. After determining that the user is finished making 

changes to the settings, based on the length of the period of time since the setting was 

established, the vehicle control system 204 can save the setting. Thus, the vehicle control 

system 204 can make settings automatically based on reaching a steady state for settings 

for user. 

[0576] The vehicle control system 204 may then store the settings for the person, in step 

1328. The user interaction subsystem 332 can make a new entry for the user 1208 in data 

structure 1204. The new entry may be either a new user or a new settings listed in 1224. 

The settings may be stored based on the area 508 and zone 512. As explained previously, 

the settings can be any kind of configuration of the vehicle 104 that may be associated 

with the user in that area 508 and the zone 512. 

[0577] The settings may also be stored in cloud storage, in step 1332. Thus, the vehicle 

control system 204 can send the new settings to the server 228 to be stored in storage 232. 

In this way, these new settings may be ported to other vehicles for the user. Further, the 
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settings in storage system 232 may be retrieved, if local storage does not include the 

settings in storage system 208. 

[0578] Additionally or alternatively, the settings may be stored in profile data 252. As 

provided herein, the profile data 252 may be associated with one or more devices 212, 

248, servers 228, vehicle control systems 204, and the like. Optionally, the settings in 

profile data 252 may be retrieved in response to conditions. For instance, the settings may 

be retrieved from at least one source having the profile data if local storage does not 

include the settings in storage system 208. As another example, a user 216 may wish to 

transfer settings stored in profile data 252 to the system data 208. In any event, the 

retrieval and transfer of settings may be performed automatically via one or more devices 

204, 212, 248, associated with the vehicle 104. 

[0579] An embodiment of a method 1400 to configure the vehicle 104 based on stored 

settings is shown in Fig. 14. A general order for the steps of the method 1400 is shown in 

Fig. 14. Generally, the method 1400 starts with a start operation 1404 and ends with an 

end operation 1428. The method 1400 can include more or fewer steps or can arrange the 

order of the steps differently than those shown in Fig. 14. The method 1400 can be 

executed as a set of computer-executable instructions executed by a computer system and 

encoded or stored on a computer readable medium. Hereinafter, the method 1400 shall be 

explained with reference to the systems, components, modules, software, data structures, 

user interfaces, etc. described in conjunction with Figs. 1-13. 

[0580] The vehicle control system 204 can determine if a person is in a zone 512 or area 

508, in step 1408. This determination may be made by receiving data from one or more 

sensors 242. The vehicle 104 can use facial recognition, weight sensors, heat sensors, or 

other sensors to determine whether a person is occupying a certain zone 512. 

[0581] Using the information from the sensors 242, the vehicle control system 204 can 

identify the person, in step 1412. The vehicle control system 204 can obtain 

characteristics for the user currently occupying the zone 512 and compare those 

characteristics to the identifying features in portion 1212 of data structure 1204. Thus, the 

settings in portion 1224 may be retrieved by identifying the correct zone 512, area 508, 

and characteristics for the user. 

[0582] The vehicle control system 204 can first determine if there are settings associated 

with the identified person for that zone 512 and/or area 508, in step 1416. After 

identifying the user by matching characteristics with the features in portion 1212, the 

vehicle control system 204 can determine if there are settings for the user for the area 1216 
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and zone 1220 the user currently occupies. If there are settings, then the vehicle control 

system 204 can make the determination that there are settings in portion 1224, and the 

vehicle control system 204 may then read and retrieve those settings, in step 1420. The 

settings may be then used to configure or react to the presence of the user, in step 1424. 

Thus, these settings may be obtained to change the configuration of the vehicle 104, for 

example, how the position of the seats or mirrors are set, how the dash, console, or heads 

up display is configured, how the heat or cooling is configured, how the radio is 

configured, or how other different configurations are made. 

[0583] Embodiments of a method 1500 for storing settings in cloud storage are shown in 

Fig. 15. A general order for the steps of the method 1500 is shown in Fig. 15. Generally, 

the method 1500 starts with a start operation 1504 and ends with an end operation 1540. 

The method 1500 can include more or fewer steps or can arrange the order of the steps 

differently than those shown in Fig. 15. The method 1500 can be executed as a set of 

computer-executable instructions executed by a computer system and encoded or stored on 

a computer readable medium. Hereinafter, the method 1500 shall be explained with 

reference to the systems, components, modules, software, data structures, user interfaces, 

etc. described in conjunction with Figs. 1-14. 

[0584] The vehicle control system 204 can determine if a person is in a zone 512 or area 

508, in step 1508. As explained previously, the vehicle control system 204 can receive 

vehicle sensor data from vehicle sensors 242 that show a person has occupied a zone 512 

or an area 508 of the vehicle 104. Using the vehicle sensor data, the vehicle control 

system 204 can determine characteristics of the person, in step 1512. These characteristics 

are compared to the features in portion 1212 of the data structure 1204. From this 

comparison, the vehicle control system 204 can determine if the person is identified within 

the data structure 1204, in step 1516. If there is a comparison and the person can be 

identified, the method 1500 proceeds YES to step 1520. However, if the person cannot be 

identified, the method 1500 proceeds NO, to step 1524. 

[0585] In step 1520, the person is identified in portion 1208 by the successful 

comparison of the characteristics and the features. It should be noted that there may be a 

degree of variability between the characteristics and the features in portion 1212. Thus, 

the comparison may not be an exact comparison but may use methods known in the art to 

make a statistically significant comparison between the characteristics received from the 

sensors 242 and the features stored in portion 1212. In step 1524, the characteristics 

received from sensors 242 are used to characterize the person. In this way, the received 
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characteristics may be used as an ID, in portion 1212, for a new entry for a new user in 

portion 1208. 

[0586] The user may make one or more settings for the vehicle 104. The vehicle control 

system 204 may determine if the settings are to be stored, in step 1528. If the settings are 

to be stored, the method 1500 proceeds YES to step 1536. If the settings are not to be 

stored or if there are no settings to be stored, the method 1500 proceeds NO to step 1532. 

In step 1532, the vehicle control system 204 can retrieve the settings in the portion 1224 of 

the data structure 1204. Retrieval of the settings may be as described in conjunction with 

Fig. 14. If settings are to be stored, the vehicle control system 204 can send those settings 

to server 228 to be stored in data storage 232, in step 1536. Data storage 232 acts as cloud 

storage that can be used to retrieve information on the settings from other vehicles or from 

other sources. Thus, the cloud storage 232 allows for permanent and more robust storage 

of user preferences for the settings of the vehicle 104. 

[0587] An embodiment of a method 1600 for storing gestures associated with the user is 

shown in Fig. 16. A general order for the steps of the method 1600 is shown in Fig. 16. 

Generally, the method 1600 starts with a start operation 1604 and ends with an end 

operation 1640. The method 1600 can include more or fewer steps or can arrange the 

order of the steps differently than those shown in Fig. 16. The method 1600 can be 

executed as a set of computer-executable instructions executed by a computer system and 

encoded or stored on a computer readable medium. Hereinafter, the method 1600 shall be 

explained with reference to the systems, components, modules, software, data structures, 

user interfaces, etc. described in conjunction with Figs. 1-15. 

[0588] Vehicle control system 204 may receive sensor data from sensors 242 to 

determine a person is occupying a zone 512 in an area 508 of the vehicle 104, in step 

1608. The sensor data may provide characteristics for the person, in step 1612. The 

vehicle control system 204 may then use the characteristics to determine if the person can 

be identified, in step 1616. The vehicle control system 204 may compare the 

characteristics to the features in portion 1212 for the people having been recognized and 

having data associated therewith. If a comparison is made between the characteristics and 

the features in portion 1212, the person can be identified, and the method 1600 proceeds 

YES to step 1620. If there is no comparison, the method 1600 may proceed NO to step 

1624. In step 1620, the person may be identified by the vehicle control system 204. Thus, 

the person's features and associated data record 1240 may be determined and the user 

identified in portion 1208. If the person is not identified, the vehicle control system 204 
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can characterize the person in step 1624 by establishing a new record in data structure 

1204 using the characteristics, received from the sensors 242, for the features in portion 

1212. 

[0589] Thereinafter, the vehicle control system 204 may determine if gestures are to be 

stored and associated with the user, in step 1628. The vehicle control system 204 may 

receive user input on a touch sensitive display or some other type of gesture capture region 

which acknowledges that the user wishes to store one or more gestures. Thus, the user 

may create their own gestures such as those described in conjunction with Figs. 1 lA-1 lK. 

These gestures may then be characterized and stored in data structure 1204. If there are 

gestures to be stored, the method 1600 proceeds YES to step 1636. If gestures are not to 

be stored the method 1600 may proceed NO to step 1632. 

[0590] In step 1632, the vehicle control system 204 can retrieve current gestures from 

portion 1232, which are associated with user 1240. These gestures may be used then to 

configure how the vehicle 104 will react if a gesture is received. If gestures are to be 

stored, the vehicle control system 204 may store characteristics, in step 1636, as received 

from sensor 242 or from one more user interface inputs. These characteristics may then be 

used to create the stored gestures 1232, in data structure 1204. The characteristics may 

include what the gesture looks like or appears and also what affect the gesture should 

have. This information may then be used to change the configuration or operation of the 

vehicle 104 based on the gesture if it is received at a later time. 

[0591] An embodiment of a method 1700 for receiving a gesture and configuring the 

vehicle 104 based on the gesture may be as provided in Fig. 17. A general order for the 

steps of the method 1700 is shown in Fig. 17. Generally, the method 1700 starts with a 

start operation 1704 and ends with an end operation 1728. The method 1700 can include 

more or fewer steps or can arrange the order of the steps differently than those shown in 

Fig. 17. The method 1700 can be executed as a set of computer-executable instructions 

executed by a computer system and encoded or stored on a computer readable medium. 

Hereinafter, the method 1700 shall be explained with reference to the systems, 

components, modules, software, data structures, user interfaces, etc. described in 

conjunction with Figs. 1-16. 

[0592] A vehicle control system 204 can receive sensor data from vehicle sensors 242. 

The vehicle sensor data can be used by the vehicle control system 204 to determine that a 

person is in a zone 512 or area 508, in step 1708. The vehicle sensor data may then be 

used to compare against feature characteristics 1212 to identify a person, in step 1712. 
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The vehicle control system 204 thereinafter may receive a gesture, in step 1716. The 

gesture may be perceived by vehicle sensors 242 or received in a gesture capture region. 

The gesture may be as described in conjunction with Figs. 1 lA-1 lK. Upon receiving the 

gesture, the vehicle control system 204 can compare the gesture to gesture characteristics 

in portion 1232, in step 1720. The comparison may be made so that a statistically 

significant correlation between the sensor data or gesture data and the gesture 

characteristic 1232 is made. Upon identifying the gesture, the vehicle control system 204 

can configure the vehicle 104 and/or react to the gesture, in step 1724. The configuration 

or reaction to the gesture may be as prescribed in the gesture characteristic 1232. 

[0593] An embodiment of a method 1800 for storing health data may be as shown in 

Fig. 18. A general order for the steps of the method 1800 is shown in Fig. 18. Generally, 

the method 1800 starts with a start operation 1804 and ends with an end operation 1844. 

The method 1800 can include more or fewer steps or can arrange the order of the steps 

differently than those shown in Fig. 18. The method 1800 can be executed as a set of 

computer-executable instructions executed by a computer system and encoded or stored on 

a computer readable medium. Hereinafter, the method 1800 shall be explained with 

reference to the systems, components, modules, software, data structures, user interfaces, 

etc. described in conjunction with Figs. 1-17. 

[0594] Vehicle control system 204 can receive sensor data from sensors 242. The 

sensor data may be used to determine that a person is in a zone 512 or area 508, in step 

1808. The sensor data may then be used to determine characteristics of the person, in step 

1812. From the characteristics, the vehicle control system 204 can determine if a person 

may be identified in data structure 1204, in step 1816. If it is determined that the person 

can be identified in step 1816, the method 1800 proceeds YES to step 1820. If the person 

cannot be identified, the method 1800 proceeds NO to step 1824. A person may be 

identified by matching the characteristics of a person from the sensor data to the features 

shown in portion 1212. If these comparisons are statistically significant, the person may 

be identified in portion 1208, in step 1820. However, if the person is not identified in 

portion 1208, the vehicle control system 204 can characterize the person using the vehicle 

sensor data, in step 1824. In this way, the vehicle control system 204 can create a new 

record for a new user in data structure 1204. 

[0595] Thereinafter, the vehicle control system 204 may receive health and/or safety 

data from the vehicle sensors 242, in step 1828. The vehicle control system 204 can 

determine if the health or safety data is to be stored, in step 1832. The determination is 
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made as to whether or not there is sufficient health data or safety parameters, in portion 

1228 and 1236, to provide a reasonable baseline data pattern for the user 1240. If there is 

data to be received and stored, the vehicle control system 204 can store the data for the 

person in portions 1228 and 1236 of the data structure 1204, in step 1832. 

[0596] The vehicle control system 204 may then wait a period of time, in step 1836. 

The period of time may be any amount of time from seconds to minutes to days. 

Thereinafter, the vehicle control system 204 can receive new data from vehicle sensors 

242, in step 1828. Thus, the vehicle control system 204 can receive data periodically and 

update or continue to refine the health data and safety parameters in data structure 1204. 

Thereinafter, the vehicle control system 204 may optionally store the health and safety 

data in cloud storage 232 by sending it through the communication network 224 to the 

server 228, in step 1840. 

[0597] An embodiment of a method 1900 for monitoring the health of a user may be as 

shown in Fig. 19. A general order for the steps of the method 1900 is shown in Fig. 19. 

Generally, the method 1900 starts with a start operation 1904 and ends with an end 

operation 1928. The method 1900 can include more or fewer steps or can arrange the 

order of the steps differently than those shown in Fig. 19. The method 1900 can be 

executed as a set of computer-executable instructions executed by a computer system and 

encoded or stored on a computer readable medium. Hereinafter, the method 1900 shall be 

explained with reference to the systems, components, modules, software, data structures, 

user interfaces, etc. described in conjunction with Figs. 1-18. 

[0598] The vehicle control system 204 can receive health data from sensors 242. The 

health data may be received in step 1908. The vehicle control system 204 may then 

compare the received health data to stored health parameters in portion 1228 or portion 

1236, in step 1912. The comparison may check if there is statistically significant 

separation or disagreement between the received health data and the stored health data. 

Thus, the vehicle control system 204 can make a health comparison of the user based on a 

baseline of health data previously stored. A statistically significant comparison may 

include determining if there are any parameters more than three standard deviations from 

the average or norm, any parameter that is increasing or decreasing over a period of eight 

different measurements, a measurement that is more than two standard deviations from the 

norm more than three measurements consecutively, or other types of statistical 

compansons. 
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[0599] If the vehicle control system 204 determines that measured health parameter does 

deviate from the norm, the vehicle control system 204 can determine whether the health 

data is within acceptable limits, in step 1916. If the health data is within acceptable limits, 

the method 1900 proceeds YES back to receiving new health data, in step 1908. In this 

way, the health data is periodically or continually monitored to ensure that the driver is in 

a healthy state and able to operate the vehicle. If the health data is not within acceptable 

parameters, the method 1900 may proceed NO to step 1924 where the vehicle control 

system 204 may react to the change in the health data. The reaction may include any 

measure to provide for the safety of the user, such as stopping the vehicle, beginning to 

drive the vehicle, driving the vehicle to a new location, such as a hospital, waking the 

driver with an alarm or other noise, or performing some other function that may help 

maintain the health or safety of the user. 

[0600] The health data received may be a reaction from the driver. For example, the 

driver may call for help or ask the vehicle for assistance. For example, the driver or 

passenger may say that they are having a medical emergency and ask the car to perform 

some function to help. The function to help may include driving the person to a hospital 

or stopping the car and calling for emergency assistance. 

[0601] Vehicle Network Security 

[0602] Vehicle network security is a major obstacle to be overcome in making vehicles 

Internet capable. Firewall 484 can provide security but, due to the seriousness of the 

consequences to public safety of a security breach, additional security measures are 

desirable. 

[0603] Network security can use a common computer to run simultaneously first and 

second operating systems, respectively, for critical and non-critical tasks, functions, and 

operations of each processing module of the vehicle control system 204, whereby, in the 

event of a security breach event, the second operating system is disabled or its execution 

discontinued. 

[0604] Other vehicle network security algorithms will be discussed with reference to 

Figs. 23-25. An effective approach to protecting the critical tasks, functions, and 

operations from attack is to have one computer that handles vehicle tasks, functions, and 

operations and a different computer that handles infotainment tasks, functions, and 

operations. The first and second computers ( and the distributed processing networks of 

which each of the first and second computers are a part) are disconnected from one 

another and unable to communicate with one another either wirelessly or non-wirelessly 
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(e.g., by a signal transmission line such as a bus). The first computer (and/or any 

component in the distributed processing component of which it is a part) is not 

discoverable by the vehicle wireless network access points 456 and/or the second 

computer and does not appear on any network topology ( or management information base 

or MIB) stored in the second computer. The converse may or may not be true with respect 

to the second computer being discoverable by the first computer; that is, a network 

topology ( or MIB) of a component in the network controlled by the first computer, 

including the first computer itself, may describe or include information regarding one or 

more components of the network controlled by the second computer or the second 

computer itself. Stated another way, the infotainment network ( or the distributed 

processing network containing any component (such as one or more of the IP router 420, 

IP module 1048, communications module 1052, device discovery daemon 1020, media 

controller 492, media processor 808, access point 456, match engine 812, video controller 

840, audio controller 844, speech synthesis module 820, network transceiver 824, signal 

processing module 828, device interaction module 818, and combo controller 460) 

participating in, providing, or handling infotainment content) can be prohibited from 

communicating with a vehicle non-infotainment control network containing any 

component participating in, providing, or handling signaling for controlling non­

infotainment vehicle control tasks, functions, or operations, such as critical tasks, 

functions or operations (such as one or more of the vehicle control module 826, location 

module 896, automobile controller 8104, vehicle systems transceiver 8108, traffic 

controller 8112, network traffic transceiver 8116, and environmental control module 830). 

The first computer can have no contactable address (such as a local IP address or global 

unicast address) on any wireless or non-wireless network, including the infotainment 

network, and is not addressable, contactable, or otherwise able to communicate with the 

second computer, a component in the network controlled by the second computer, or any 

portable computational device (such as the device or user interface 212, 248, user interface 

(s)/input interface(s) 324 and/or I/0 module 312). 

[0605] Critical tasks, functions or operations can include one or more of (depending on 

the particular vehicle) monitoring, controlling, and/or operating the ECU, TCU, door 

settings, window settings, and/or blind spot monitor, monitoring, controlling, and/or 

operating the safety equipment ( e.g., airbag deployment control unit, collision sensor, 

nearby object sensing system, seat belt control unit, sensors for setting the seat belt, etc.), 

monitoring and/or controlling certain critical sensors such as the power source controller 
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and energy output sensor, engine temperature, oil pressure sensing, hydraulic pressure 

sensors, sensors for headlight and other lights (e.g., emergency light, brake light, parking 

light, fog light, interior or passenger compartment light, and/or tail light state ( on or off)), 

vehicle control system sensors, and/or steering/torque sensor, controlling the operation of 

the engine (e.g., ignition), head light control unit, power steering, display panel, switch 

state control unit, power control unit, and/or brake control unit, and/or issuing alerts to a 

user and/or remote monitoring entity of potential problems with a vehicle operation. 

[0606] Less critical tasks, functions or operations to vehicle operation (which are 

unrelated to infotainment) can, depending on the application, further include one or more 

of ( depending on the particular vehicle) monitoring, controlling, and/or operating a 

wireless network sensor (e.g., Wi-Fi and/or Bluetooth sensor), cellular data sensor, 

emissions control, seating system controller and sensor, monitoring certain non-critical 

sensors such as ambient (outdoor) weather readings (e.g., temperature, precipitation, wind 

speed, and the like), odometer reading sensor, trip mileage reading sensor, road condition 

sensors (e.g., wet, icy, etc.), radar transmitter/receiver output, brake wear sensor, oxygen 

sensor, ambient lighting sensor, vision system sensor, ranging sensor, parking sensor, 

heating, venting, and air conditioning (HVAC) system and sensor, water sensor, air-fuel 

ratio meter, hall effect sensor, microphone, radio frequency (RF) sensor, and/or infrared 

(IR) sensor. 

[0607] Infotainment tasks, functions, or operations can include one or more of 

monitoring, controlling, and/or operating a wireless network sensor (e.g., Wi-Fi and/or 

Bluetooth sensor), cellular data sensor, emissions control, entertainment system, receiving, 

processing, and/or providing media and/or multimedia content. Infotainment tasks, 

functions, or operations are typically performed by one or more of the IP router 420, IP 

module 1048, communications module 1052, device discovery daemon 1020, media 

controller 492, media processor 808, access point 456, match engine 812, video controller 

840, audio controller 844, speech synthesis module 820, network transceiver 824, signal 

processing module 828, device interaction module 818, desktop manager 1012, windows 

manager 1032, application manager 1036, panel launcher 1040, desktop plugin 1024, and 

combo controller 460. 

[0608] Another approach is depicted in Fig. 23, which shows a common computer 2300 

having a microprocessor 2320 executing first and second virtual machines 2308 and 2312. 

In common memory 2304, each of the first and second virtual machines is an isolated 

software container with its own operating system 1004 and executing one or more 
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applications. By way of example and with reference to the first and second computers 

discussed above, the first virtual machine can simulate the first computer while the second 

virtual machine can simulate the second computer. Applications stored in each virtual 

machine would be those applications responsible for critical tasks, functions, and 

operations in the first virtual machine 2308 and non-critical tasks, functions, and 

operations in the second virtual machine 2312. Alternatively, the applications stored in 

the first virtual machine 2308 can be those controlling vehicle tasks, functions, and 

operations while those stored in the second virtual machine 2312 can be those controlling 

infotainment tasks, functions, and operations. For example, the first virtual machine 2308 

can include one or more of vehicle control module 826, location module 896, automobile 

controller 8104, vehicle systems transceiver 8108, traffic controller 8112, network traffic 

transceiver 8116, and environmental control module 830 while the second virtual machine 

2312 can include one or more of the IP module 1048, communications module 1052, 

device discovery daemon 1020, media controller 492, media processor 808, access point 

456, match engine 812, video controller 840, audio controller 844, speech synthesis 

module 820, network transceiver 824, signal processing module 828, device interaction 

module 818, and combo controller 460. Because each of the first and second virtual 

machines is completely separate and independent, multiple virtual machines can run 

simultaneously on a common computer. A hypervisor module 2316 decouples the first 

and second virtual machines 2308 and 2312 from the host and dynamically allocates 

computing resources to each of the first and second virtual machine as needed. 

Computing resources includes, for example, interrupt requests, input/output memory 

locations, direct memory access, memory capacity allocated for each operating system, 

scheduling of central processing units, and the like. 

[0609] Yet another approach is shown in Fig. 24. As illustrated in Fig. 24, a common 

computer 2400 includes first and second operating systems 1004a and 1004b stored in 

common memory 2412. Each of the first and second operating systems 1004a and 1004b 

executing by the microprocessor 2320, can have one or more of a libraries layer 2408, 

application framework layer 2416, and application layer 2420. Applications are executed 

in application layer supported by application framework layer of the respective operating 

system. For example in the case of infotainment, the application framework layer may 

include a window manager, activity manager, package manager, resource manager, 

telephony manager, gesture controller, and/or other managers and services. Each 

operating system can rely on a common kernel 1028 for process isolation, memory 
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management, and threading support. Libraries layer includes user libraries that implement 

common functions with input/output and string manipulation, graphics libraries, database 

libraries, communication libraries, and/or other libraries. 

[0610] By way of example and with reference to the prior paragraph, the first operating 

system and environment can simulate the first computer while the second operating 

system and environment can simulate the second computer. Applications executing in 

each operating system and environment would be those applications responsible for 

critical and non-critical tasks, functions, and operations. More specifically, the 

applications stored in the application framework layer of the first operating system 1004a 

can be those controlling vehicle tasks, functions, and operations while those stored in the 

second operating system 1004b can be those controlling infotainment tasks, functions, and 

operations. For example, the first operating system 1004a can include one or more of 

vehicle control module 826, location module 896, automobile controller 8104, vehicle 

systems transceiver 8108, traffic controller 8112, network traffic transceiver 8116, and 

environmental control module 830 while the second operating system 1004b can include 

one or more of the IP module 1048, communications module 1052, device discovery 

daemon 1020, media controller 492, media processor 808, access point 456, match engine 

812, video controller 840, audio controller 844, speech synthesis module 820, network 

transceiver 824, signal processing module 828, device interaction module 818, and combo 

controller 460. 

[0611] The first operating system 1004a can run in a separate execution environment 

from the second operating system 1004b. For example, one operating system (typically 

the first operating system 1004a) can run in a root execution environment while the other 

operating system ( typically the first operating system 1004b) runs in a secondary 

execution environment established under the root execution environment. Processes and 

applications running on the second operating system, for instance, can access user 

libraries, manager(s), and service(s) in the secondary execution environment. Generally 

applications for one operating system do not run on the other operating system. 

[0612] The kernel 1028 is shared such that the first and second operating systems run 

concurrently and independently on the shared kernel 1028. Specifically, both operating 

systems 1004a,b interface to the shared kernel 1028 through the same kernel interface, 

such as by making system calls to the shared kernel 1028. The shared kernel 1028 

manages task scheduling for processes of both operating systems and resource 

management, such as CPU scheduling, memory access and input/output. 
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[0613] Other techniques exist for running multiple operating systems, including dual-

boot, multiple operating systems loaded on a computing device one-at-a-time, hosted 

virtual machines, and operating system level virtualization. 

[0614] Fig. 25 depicts an operation of the hypervisor module 2316 or common kernel 

1028 ( collectively "computer control module"). 

[0615] In step 2500, the computer control module detects a stimulus, such as a potential 

security breach, attack, or other intrusion or attempted intrusion notification, a clock 

signal, an interrupt and the like. Examples of breaches, attacks, and other intrusions 

include denial-of-service attacks, spoofing, man in the middle, ARP spoofing, smurf 

attack, buffer overflow, heap overflow, format string attack, SQL injection, and cyber 

attack. 

[0616] In step 2504, the computer control module collects metrics regarding operations 

of the first and/or second operating system (e.g., of first or second virtual machine) and/or 

of the computer or associated therewith (e.g., of the network controlled by the first or 

second operating system). Metrics include network metrics, computational device 

metrics, and the like. Examples of network metrics include measuring link utilization, 

number of hops, speed of the path, packet loss, latency, path reliability, path bandwidth, 

network overhead, maximum transmission unit or MTU, throughput and the like and of 

computer metrics include load, transaction times, database access times, available 

memory, central processing unit ("CPU") usage, memory usage, and the like. 

[0617] In decision diamond 2508, the computer control module determines whether or 

not the collected metrics indicate a normal or abnormal operating state of the computer 

and/or of the first or second operating system and/or associated therewith. A normal 

operating state is deemed to occur when the collected metrics are within normal 

operational ranges. An abnormal operating state is deemed to occur when one or more of 

the collected metrics are outside of normal operational ranges. The ranges are 

predetermined or preconfigured by the manufacturer. Where some metrics are normal and 

others abnormal, the metrics may be ranked or scored, with the cumulative score being the 

basis for the normal or abnormal operating state determination. 

[0618] In one application, the computer control module acts differently depending on 

whether the abnormality impacts the first or second operating system. When the first 

operating system responsible for critical vehicle functions, tasks, or operations is behaving 

abnormally, the driver can be warned of the potential problem and asked to terminate 

operation of the vehicle. Execution of certain critical vehicle tasks, functions or 
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operations can be discontinued in favor of manual control of the vehicle tasks, functions, 

or operations. Execution of certain critical vehicle tasks, functions, or operations can be 

discontinued while other more critical tasks, functions, or operations continue to be 

executed. For example, steering, brakes, headlights, wipers, and vehicle acceleration can 

continue to be executed while environmental or climate control operations are 

discontinued. When the second operating system responsible for infotainment functions, 

tasks, or operations behaves abnormally, the driver can be warned of the potential problem 

and execution of the second operating system terminated automatically. 

[0619] The determination as to whether the first or second operating system is behaving 

abnormally can be different. The first operating system can require more metrics to be 

abnormal than the second operating system or vice versa. Because the second operating 

system is more likely to be subject to an attack from the Internet or a portable device, a 

lesser deviation from normal operational ranges can be considered to be abnormal 

operation of the second operating system compared to the deviation required for the first 

operating system to be considered to be operating abnormally. Stated another way, a 

lower threshold is required to find abnormal operation of the second operating system 

when compared to the first operating system. 

[0620] When the operating state is abnormal, the computer control module, in step 2512, 

shuts down or disables the second virtual machine, operating system, or computer so that 

the first virtual machine, operating system, or computer continues to perform critical 

and/or automotive tasks, functions or operations while shutting down, terminating, or 

discontinuing execution of infotainment tasks, functions, or operations. 

[0621] When the operating state of a network in communication with the computer 

control module is abnormal as determined by comparison of a network metric with one or 

more threshold values, the second, but not the first, operating system can be shut down, 

particularly when the second operating system (but not the first operating system) is 

controlling and/or receiving input from the network. 

[0622] After step 2512 or when the operating state is normal, the computer control 

module, in step 2516, records the metrics and findings and returns to step 2500. 

[0623] The above discussion can be applied to a vehicle having separate computers 

running the first and second operating systems, respectively. In other words, the computer 

controller would monitor the operations of each of the first and second computers and a 

corresponding network providing input to each and perform the steps of Fig. 25 with 
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respect to each of the first and second operating systems in each of the first and second 

computers and their respective networks. 

[0624] Critical tasks, functions, and operations can be performed by an application 

executing in the first operating system and less critical tasks, functions, and operations 

(and infotainment tasks, functions, and operations) can be performed by an application 

executing in the second operating system. For instance, vehicle controls ( e.g., steering, 

braking, indicating, etc.) can be considered mission critical and performed in the first 

operating system environment, whereas environmental controls and radio stations and 

entertainment presentations can be considered as non-critical and performed in the second 

operating system environment. Among other things, the critical tasks, functions, and 

operations can be performed not only by the first operating system but also alternatively 

by a redundant operating system. The redundant operating system may be configured to 

run in tandem with the first operating system performing critical tasks, functions, and 

operations and replace, or receive a "hot" handoff from, the first operating system in the 

event of a failure or malfunction of the first operating system or an application executing 

in the first operating system. In a "hot" handoff, the redundant operating system may 

replace the mission critical operating system without interruption of operation. 

Additionally or alternatively, the first operating system may utilize one or more of error 

checking communication protocols, secure communication standards, encrypted 

communications, high speed communications protocols, and the like. 

[0625] The Vehicle as an Artificially Intelligent Assistant 

[0626] The vehicle control system 204 can act as an artificially intelligent assistant that, 

based on an awareness of a selected vehicle occupant's persona ( e.g., his or her physical, 

psychological, mental and other characteristics, needs, desires, behavior, personality, 

goals, habits, biometric information, likes or interests, dislikes, preferences, and the like) 

and/or the persona of family and friends of the selected vehicle occupant, proactively 

(without a preceding request of the selected vehicle occupant) provides feedback, 

suggestions, reminders, recommendations, and/or other types of assistance to the selected 

vehicle occupant. For example, the vehicle control system 204 can characterize, define, 

and/or analyze a person's persona based on profile data 252 of the person, device data 220 

associated with the person, stored data 232, system data 208, and information related to 

the person as collected by vehicle interior and exterior sensors. In other words, a vehicle 

occupant's persona can include the information in one or more of the profile data 252 of 

the person, device data 220 associated with the person, stored data 232, system data 208, 
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and information related to the person as collected by vehicle interior and exterior sensors. 

Based on the persona of selected persona and vehicle-related information (such as vehicle 

context, state, external surroundings, location, past, current, and/or intended path of travel, 

waypoints, and destination of the vehicle) can proactively provide suggestions, reminders, 

recommendations and/or other types of assistance to the selected vehicle occupant. 

[0627] The persona can include a user selected and/or configured avatar, which is 

provided to the user via any graphical user interface by which the vehicle control system 

provides suggestions, reminders, recommendations and/or other types of assistance to the 

selected user as a vehicle occupant. As will be appreciated, an "avatar" is the graphical 

and/or voice representation of an object that can be the user or the user's alter ego or 

character or of a person selected by the user. It may take either a three-dimensional form, 

as in games or virtual worlds, or a two-dimensional form as an icon in Internet forums and 

other online communities. It can have not only a visual image but also distinct voice, 

mannerisms, and/or other behavior. It is commonly an object selected and/or configured 

by the user. Avatars can be used as virtual embodiments of embodied agents, which are 

driven more or less by artificial intelligence rather than real people. 

[0628] Each occupant of a vehicle can have a differently configured and/or appearing 

avatar at his or her display interacting with him or her. As set forth below, the avatar may 

accompany the user from vehicle-to-vehicle as part of the user's persona, which can be 

shared from vehicle to vehicle. 

[0629] For example, the vehicle control system, based on an awareness of a selected 

person's persona and the vehicle-related information, can note vehicle related alarms, 

bring to a selected person's attention instant messages, emails, voice mails from, missed 

phone calls from, current activities of and/or locations of friends, and points of interest 

near the vehicle or its path of travel. 

[0630] In a further illustration, the vehicle control system notes that a vehicle driver's 

anniversary is next week, that the driver's spouse has pinned a bracelet that she likes, that 

the bracelet is on sale at a specific store, and that the driver has an appointment near the 

store and, in response, alerts the driver to the sale and spousal interest in the bracelet and 

asks the driver, via any one of the user interfaces 212, 248, input/output module 312, and 

user interface/input interfaces 324, whether the vehicle control system can (i) add a stop to 

the driver's calendar and/or waypoint for the store to the driver's path of travel and/or (ii) 

make the purchase of the bracelet online for the driver. 
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[0631] In yet a further illustration, the vehicle control system notes that a vehicle 

warning has been triggered, such as an actual or potential engine or other vehicle 

malfunction (e.g., low battery charge voltage, low oil pressure, high engine pressure, low 

fuel level, low tire pressure, air bag initiator malfunction, etc.), identifies vehicle service 

facilities in proximity to the current vehicle position or path of travel that is capable of 

repairing or addressing the source of the warning (e.g., a service garage, fuel station, 

dealership, etc.), contacts the facility to provide details on the malfunction to determine 

service cost, determine possible appointment times, notifies the driver of the possible 

appointment times, service cost, and corresponding facility location, and, at the option of 

the driver, schedules an appointment at the facility and adds a stop to the driver's calendar 

and/or waypoint for the facility to the driver's path of travel. 

[0632] In yet a further illustration, the vehicle control system notes that a friend or 

family member of a vehicle occupant is in spatial proximity to the current vehicle position 

or path of travel, notifies the vehicle occupant of the identity and current location of the 

friend or family member, and, at the option of the occupant, contacts the friend or family 

member to notify them of the vehicle occupant's current position and arrange a meeting at 

a specified location nearby the current vehicle location or path of travel and adds a stop to 

the driver's calendar and/or waypoint for the meeting location to the driver's path of 

travel. This is particularly useful where the friend of family member is mobile too, such 

as in a vehicle or on a bike. 

[0633] In yet a further illustration, the vehicle control system notes that the vehicle is on 

a long distance trip (based on the driver's or other occupant's electronic calendar and/or 

current location relative to the driver's or other occupant's home location), identifies 

hotels or motels in proximity to the current vehicle position or path of travel, contacts the 

hotel or motel to determine possible room types (e.g., one or two beds, bed size, etc.), cost, 

and availabilities, notifies the driver of the accommodations available and cost, and, at the 

option of the driver, books an accommodation at a selected hotel or motel and adds a stop 

to the driver's calendar and/or waypoint for the hotel or motel to the driver's path of 

travel. 

[0634] In yet a further illustration, the vehicle control system notes that the vehicle is on 

a long distance trip, identifies a point or location of interest based on a persona of a 

vehicle occupant in proximity to the current vehicle position or path of travel, collects and 

provides information about the point or location of interest to the vehicle occupant, 

optionally contacts the point or location of interest to determine business hours and costs 
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to visit the point or location of interest, notifies the occupant of the business hours and 

cost, and, at the option of the driver, books an accommodation at the point or location of 

interest and adds a stop to the occupant's calendar and/or waypoint for the point or 

location of interest to the driver's path of travel. The point or location of interest can be a 

historical landmark, museum, library, church, store, restaurant, coffee shop, mall, 

healthcare facility, and the like. 

[0635] In yet a further illustration, the vehicle control system notes, from the electronic 

calendar of the driver and/or historic driver behavior, that the destination of the vehicle is 

a meeting, place of employment, or other point of interest and the location thereof, 

determines that the path of travel of the vehicle will not arrive at the destination timely 

such as due to traffic, road construction, or other delays, determines a different route that 

will arrive timely at the destination, proposes the alternate route to the driver, and, at the 

driver's option, changes the on board navigation to redirect the driver along the alternate 

route. The vehicle control system can also send a message, such as an email or instant 

message, to one or more meeting participants or his or her place of employment to let 

them know that he or she will or may be late. 

[0636] In a further illustration, an interior or exterior vehicle sensor 340 senses a 

condition or activity, such as of a vehicle passenger ( e.g., a child passenger unbuckling a 

seat belt, children fighting in the back seat, an in appropriate gesture of a vehicle occupant, 

and the like) and notifies a selected vehicle occupant, such as the driver of the condition or 

activity. 

[0637] In a further illustration, a vehicle control system based on information received 

from a sensor, such as a camera sensor 760, can identify and/or distinguish an occupant's 

actions, clothing, held objects or objects in the possession of the user, and the like and 

perform an action. For instance, the vehicle control system can direct the occupant to a 

current sale of an identified object worn by or in the possession of the occupant that is in 

spatial proximity to the current vehicle location. Information regarding objects associated 

with the user can also be identified by radio frequency identification readers and tags, 

barcode readers, quick response code readers and the like. 

[0638] In a further illustration, the vehicle control system determines that the occupant 

is driving the vehicle to a specific store and provides an alternate store site based on a 

busyness of one or more store locations. Parking information ( e.g., how many spaces are 

occupied or free based on parking sensors, metered parking information, etc.) may be used 

to help determine an optimal store or destination location. A user, for instance, may be 
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driving down a street and pull into a Starbucks™ parking lot at where the user and five 

other vehicles cannot find a parking spot. In this case, the user may spend five minutes 

waiting for the five other vehicles to clear the lot so the user can travel to another location. 

However, the vehicle control system, knowing that the parking lot associated with that 

particular Starbucks™ was fully occupied, may cause the vehicle to alter the route ( or 

suggest an alternate route) to go to another Starbucks™ location based on the traffic 

and/or lack of parking. 

[0639] In a further illustration, the vehicle control system may use image sensors to 

translate signs (e.g., road signs, store signs, advertisements, billboards, etc.). The 

translation process may be provided via the processing power of the mobile device, via 

processing on the cloud, combinations thereof, etc., and provide the translated signage 

message to the occupant. 

[0640] In a further illustration, the vehicle control system may present a translated 

availability and/or assistance to guide a user in finding products traditionally purchased on 

trips. This guidance may be based upon the past behavior associated with the user 

persona. For instance, when a user travels to a new place the user may always ( or mostly) 

shop for toothpaste, water, and ibuprofen. As can be appreciated, some foreign countries 

may not offer all of the products at a single store, like North American supermarkets. 

Continuing this example, the vehicle may provide a translation for the purchasing behavior 

by at least providing one or more shopping outlets where a user can procure toothpaste, 

water, and ibuprofen. In this example, the vehicle control system may state in the user's 

own language "You can find toothpaste and ibuprofen at the Apotheke on Dipplestrasse in 

downtown Munich. For water you may wish to visit the Marktkauf on Maybach Gaenge 

two blocks south of Dipplestrasse." 

[0641] In a further illustration, the user may query for translation and visual assistance, 

such as "What does Aspirin look like in Germany". In response, the system may provide a 

picture or image and a translation text, voice, etc. via the mobile device and/or the vehicle. 

[0642] In a further illustration, the vehicle control system and/or the mobile device, 

based on vehicle location and/or path of travel, may present travel and tourism options 

based on popular sites and/or destinations and, if selected, add the selected option as a 

waypoint or destination. For instance, the vehicle control system may provide the popular 

sites and/or destinations with a message, such as "75% of travelers visit the following 

destinations." The vehicle control system may develop a "perfect itinerary" based on the 

destinations desired and the timeframe. In some cases the itinerary may be based on 
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desired locations and/or locations to be avoided. For instance a user may not wish to visit 

an industrial neighborhood, and as such the itinerary may provide routes that avoid 

industrialization. 

[0643] In a further illustration, the vehicle control system can use a vehicle location­

based trigger to activate and/or deactivate features and/or settings at a waypoint or 

destination, such as a home, a garage, and the like. For instance, the user may be returning 

home from work ( this determination may be predicted based on prior trips made at the 

same or similar time of day by the same user), at a certain distance from the home, the 

vehicle may send a signal to a home automation system to set appropriate levels of 

lighting, thermostat, and/or initiate/deactivate other devices and/or open a garage door or 

entrance gate. A user may be traveling home from work and the vehicle control system 

may send a message, such as a text message, phone call, email, etc. to a third party to 

indicate the user is coming home. In some cases, the message may be identified as being 

sent from the vehicle (e.g., a vehicle icon with the message). The third party may respond 

to the message, which is then relayed, visually and or audibly, to the user via the 

components of the vehicle (e.g., dashboard, head unit, speakers, combinations thereof, 

etc.). By way of example, a third party may state "Please pick up some eggs and fabric 

softener before you come home, thanks." 

[0644] In a further illustration, the vehicle control system can learn which routes one or 

more users travels at any given time period (hours, days, weeks, months, etc.). This 

information may be used to adjust routes based on traffic, weather, mood, etc. For 

instance, a user may plan to travel ( or is traveling) to work on a Monday morning where 

heavy traffic is detected ahead in the user's "usual" Monday morning route. Upon 

detecting the traffic along the usual route, the vehicle may present the user with alternate 

route selections, or automatically adjust a route presented to the user. Routes may be 

altered by the vehicle control system based on past purchases, patterns, preferences and 

the like associated with a user profile. For instance, if a user visits McDonalds every 

morning for a cup of coffee and an egg McMuffin, the route guidance may alter the route 

of the individual to pass along several McDonalds. The route alteration may be terminated 

once the user stops to purchase products at the McDonalds. As can be appreciated, 

businesses may pay for route alteration and suggestion as a form of advertising. 

[0645] In a further illustration, the vehicle control system centers around interactions 

and learns from user preferences. For instance, the vehicle control system learns that the 

user tends to like it warmer in the morning than in the afternoon, and adjust temperature 
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settings in the vehicle accordingly. Further, since there are cameras and facial recognition, 

it can know my preferences and put them in, no matter what seat the user is in. IN another 

instance, the user has been surfing the Internet looking for new bikes, and the vehicle 

control system informs the user that there is a bike shop around the comer and adds the 

bike shop as a waypoint or destination. 

[0646] In a further illustration, the vehicle control system synchronizes with an 

electronic calendar of the user to create (i) smarter alarms and (ii) updates. Smart alarms 

mean that instead of a standard 15 minute warning before a meeting, if it is an offsite 

meeting with an address entered, the system can determine how much time it will take 

based upon traffic, previous driving habits, the amount of time it generally takes to exit the 

office and get to the car, etc., and change the warning accordingly. The updates can be 

triggered based upon the time of arrival determination from the GPS or as calculated 

above and send SMS notices to other attendees or prompt to call the meeting 

leader. Similarly, if the car determines the user is stopping into Starbucks, it could 

remotely ask the other meeting attendees if they want anything. 

[0647] In a further illustration, The vehicle control system knows a child's curfew and 

also the distance from home. Given that information, it could inform the child driver that 

he or she must leave to make it home in time to avoid a curfew violation. Further, since it 

knows the occupants, it could potentially include time to deliver them home too. 

[0648] In a further illustration, the user is training for a marathon. He has a wearable 

device attached to his clothing that uses his biometric data ( e.g., heart rate, body 

temperature, energy levels, sleeping habits, etc.) throughout the day. It also has a GPS 

that tracks location and terrain and an MP3 player. On his way to work, the wearable 

device has synchronized with the vehicle control system. The user verbally checks off his 

breakfast from his marathon widget on the home page displayed on the on board console 

and confirms his goals to be realized that day as well as his calendar appointments. On his 

way to a meeting later that day, the vehicle control system notes that it is near lunch time, 

reviews the restaurants in spatial proximity to the vehicle, determines which restaurants 

have menu items consistent with the user's dietary goals that day, and recommends a 

nearby restaurant. The user accepts the recommendation, and the vehicle control system 

books an advanced reservation and adds the restaurant as a waypoint. On his way back to 

the office, the vehicle control system notes that the user's heart rate is too low, notifies the 

user, and, upon the user's confirmation, adjusts the oxygen levels in the vehicle, seat and 

lumbar settings, and temperature levels to inhibit drowsiness. 
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[0649] In a further illustration, a user and his child enter the vehicle while the child is 

watching programming (such as a movie on Netflix™) on a tablet computer. The vehicle 

control system recognizes the user, determines his role in the car or seating position 

(driver), and applies the user's personal settings. The user's phone is automatically paired 

with the multimedia controller via the local or on board wireless access point. The vehicle 

control system determines that the child is in the back seat and recognizes his identity. 

The vehicle control system asks the user if the programming is to be continued to be 

provided to the child on the child's rear seat display subsystem. After dropping the child 

off at school, the vehicle control system determines, based on the user's electronic 

calendar, that the user is behind schedule for a next appointment due to an accident on the 

current path of travel, recommends an alternate path of travel and sends a message to the 

meeting participants that the user will be late and providing an estimated arrival time and 

reason for the late arrival. The message may be automatically generated or dictated by the 

user via the vehicle infotainment system. After work is over, the user drives home during 

a baseball game. The persona of the user informs the vehicle control system that the user 

is a baseball fan and recommends to the user that he tune into the game on radio. At the 

user's request, the infotainment system tunes automatically into the game broadcast on the 

radio. 

[0650] The occupant persona is not limited to information obtained and stored directly 

by the vehicle. It can include information obtained by the vehicle from other sources, such 

as from a server 228 over a communication network 228 such as the Internet and IP router 

420. An example would be from a social network profile or page of a selected vehicle 

occupant, a web or home page of the selected vehicle occupant, a telecommunications 

presence server associated with the selected vehicle occupant, and the like. Another 

example would be from another vehicle driven or occupied by the selected vehicle 

occupant. Another example would be from a home computer network of the selected 

vehicle occupant. In the latter examples, the information can be obtained not only via the 

Internet but also directly via synchronization when the vehicles are parked in a common 

garage of the occupant's home even when the ignition of the vehicle(s) is/are turned off. 

Another example would be from a portable communication or computational device of an 

occupant, such as from a device or user interface 212, 248. As noted, a transceiver of the 

vehicle can provide a mobile hot spot functionality not only to any user device(s) therein 

but also to a computer of another vehicle located in proximity to the selected vehicle. 
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Synchronization with another vehicle's computer or with a home computer can be done, 

for example, by the http server capabilities of the vehicles. 

[0651] The persona can be stored as part of a template locally, remotely, or 

combinations thereof. The persona can be stored in the cloud, on a personal 

communication device (such as a phone or tablet computer), in a memory of the vehicle, 

on a local storage memory, key fob, and the like. It may be encrypted and accessed and/or 

modified by the user via authorization through a verification system, which may rely on 

credentials and/or biometric information. The template may be universally applied by all 

vehicle manufacturers to enable the persona to be portable among vehicles so that the 

intelligent capability of the vehicle appears to follow the associated user from vehicle to 

vehicle even when manufactured by different companies. The template can even follow 

the user from seat position to seat position within a vehicle, automatically populating 

vehicle settings, such as seat and console settings and features associated with a new 

seating position, when the user is identified as having moved to the new seat. 

[0652] A console may not support multimedia entertainment, particularly video. 

Multimedia content is typically displayed on remote display subsystems dedicated to a 

specific seating position. 

[0653] By way of illustration, user personas may be presented ( or uploaded) to a vehicle 

in advance of a user reaching a vehicle (rental cars, etc.). For example, Hertz® car rental 

agency can maintain a persona for each customer and upload the persona onto the car 

rented to the customer at the time the leasing is consummated. While the user is walking 

from the rental desk to the car, the car is automatically adjusting all of the vehicle settings 

as set forth in the user persona. In this way, the user need not manually select any settings 

when he or she begins driving the car. 

[0654] By way of further illustration, as part of a travel package, a rental car system may 

determine where a user is staying (e.g., hotel, motel, building, etc.), a mobile device 

number associated with the user, and the like. The system may send a text message, 

email, phone call, or other signal to the mobile device number to request access to the 

user's persona template. The template can be incorporated with the vehicle and settings 

associated with the vehicle may be updated prior to the user reaching the vehicle. Using 

this method, administrative assistants can reserve a vehicle on behalf of another individual 

and link the user template to the reservation based on the user's mobile device phone 

number. The mobile device can act as the key. For instance, a phone number may be 

embedded in the private key of the mobile device. The public key may be presented to the 
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rental car. In some cases a combination of phone number and device ID (e.g., EIN, MAC 

address, etc.) may be used as part of the authentication. 

[0655] The vehicle control system can apply rule sets or templates to trigger 

notifications and other actions of the vehicle control system and/or display artificial or 

computational intelligence based on observing the behavior of a selected person over time. 

In any of the embodiments disclosed herein, the vehicle control system and/or mobile 

device may determine patterns, such as, destinations, purchases, etc. to categorize data, 

advertising, and the like. The artificial or computational intelligence can, for example, 

have symbolic, sub-symbolic, or hybrid components and/or modules. Examples include 

neural networks (e.g., acyclic or feedforward neural networks and recurrent neural 

networks), fuzzy systems, and evolutionary computation. 

[0656] An example of a home page 3000 displayed by a device or user interface 212, 

248, user interface (s)/input interface(s) 324 and/or I/O module 312 is shown in Fig. 30. 

The layout of the home page 3000 is defined by the user profile. When the user is signed 

as a guest user, a default layout is provided. The various objects in the layout can be 

configured as widgets or a lightweight version of an application or item of functionality. 

[0657] The home page 3000t includes, in an upper area 3004 of the screen, user 

selectable icons for various applications (which if selected open or initiate or recall the 

application), such as navigation ("Nav" icon) 3016, media ("Media" icon) 3018, phone 

("Phone" icon) 3020, rear view (to provide the driver with a video stream from a backup 

camera) ("Rear View" icon) 3022, other applications 3024, and "my dash" (to provide the 

user with a display having typical dash indicators, such as speedometer, tacometer, oil 

pressure, warning lights, battery charge indicator, fuel level, and the like) 3026; an upper 

information bar 3028 including a greeting to the identified driver 3030, satellite reception 

indicator 3032, WiFi connectivity indicator 3034, cellular connectivity indicator 3036, 

weather information 3038, and date 3040; in a central area 3008 of the screen, various 

types of information, such as navigation input fields 3042 ( e.g., "set destination" field 

(which is a drop target into which location-enabled objects can be dragged and dropped) to 

provide guidance from the user's current user inputted or satellite-based location to the 

inputted destination), "set waypoints" field 3044 ((which is a drop target field into which 

any location-enabled object can be dragged and dropped) to set an ordering of waypoints 

along a selected or inputted route), suggested locations 3046 (based on upcoming events in 

the electronic calendar of the user and/or based on the user's preferences, likes, schedule, 

and observed habits and other persona information) (and therefore have location 
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information, such as address information, inputted into the calendar entry and/or satellite­

based coordinates based on prior driving history)) to be dragged and dropped into the "set 

destination" and/or "set waypoints" field, favorite locations 3048 (which is a list of user­

defined favorite locations and which can also be dragged and dropped into the "set 

destination" and/or "set waypoints" field (and therefore have corresponding location 

information, such as satellite-based geographic coordinates or addresses entered in field(s) 

associated with the respective favorite locations ( a home or work address is an example of 

a user selected favorite location))), recent locations 3050 (which refer to locations visited 

within a user-defined time interval of the present time and/or at least a predetermined 

number of times over a user-defined time interval and which can also be dragged and 

dropped into the "set destination" and/or "set waypoints" field (and therefore have 

corresponding location information, such as satellite-based geographic coordinates or 

addresses entered in field(s) associated with the respective recent locations)), "people" 

3052 ( which can be the contacts of the user or other list of friends and which provide 

names, contact information, and addresses for people having a corresponding contact 

profile, which profile can also be dragged and dropped into either the "set destination" or 

"set waypoints" field), points of interest 3054 ( which are points of interest or potential 

interest to the operator such as food serving locations, fuel stations, lodging facilities, 

parking, attractions, health care facilities, historical landmarks, and the like and which can 

also be dragged and dropped into either the set destination or set waypoints field ( and 

therefore have corresponding location information, such as satellite-based geographic 

coordinates or addresses entered in field(s) associated with the corresponding point of 

interest)), display of calendar appointments for a selected day 3056, weather information 

for a selected day ( e.g., temperatures, precipitation, wind speed and direction, atmospheric 

condition (e.g., sunny, partially sunny, cloudy, partly cloudy, etc.), 3058 and received 

and/or sent messages (e.g., emails, voice mails, and/or texts) 3068 from friends (which 

dropdown menu can include family, business contacts, and other user defined category of 

contacts); and in a lower area 3012 of the screen, a climate control icon ("Climate" icon) 

for a climate control application 3060, controls icon ("Control" icon) to control vehicle 

tasks, functions or operations 3062, and speaker volume settings (shown by the speaker 

and triangle images) 3064 and controls to the left and right of the speaker image 3066 and 

3070. 

[0658] When a suggested, favorite, recent location, people, or points of interest object or 

object identifier is dragged and dropped by a sensed gesture or stylus or mouse into the 
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"set destination" or "set waypoint" fields, the navigation subsystem 336, based on the 

current satellite-based location of the vehicle, automatically determines a route from the 

vehicle's current location to the stored location associated with the dragged and dropped 

object. As more objects are dragged and dropped into either the "set destination" or "set 

waypoint" fields, the route is altered to accommodate the various associated locations. A 

traceroute on a map and/or directions can be provided to the vehicle operator. The 

traceroute or directions can be updated to show the vehicle's current location. The 

traceroute or directions can be altered to reflect traffic and/or road conditions (when the 

user selects "quickest" route), surface street or highway preferences, roadside aesthetics 

(when the user selects "most scenic" route), and the like. This information can be 

displayed by the user selection of the ''Nav" icon 3016. 

[0659] The screen can provide a map on the background to assist navigation 

configuration. As the user configures the "set destination" and "set waypoint" fields, the 

traceroute can be updated on the background map. In other words, the various location­

enabled objects and the "set destination" and "set waypoint" fields are overlays of the 

map. 

[0660] As noted, the screen configuration and content, such as the arrangement of the 

various icons and displayed information, can be rearranged or reconfigured by the user to 

reflect his or her needs or desires. 

[0661] Because the screen content is complex and/or content-heavy and can distract the 

operator when driving, the screen may be altered when the vehicle is in a driving mode 

relative to a parked mode. In a driving mode, the wheels are in motion and the gear shift 

is out of the "parked" position. In the parked mode, the wheels are not in motion and the 

gear shift is in the "parked" position. The home screen of Fig. 30 therefore can be closed 

automatically on the driver's console display and disabled when the vehicle is in the 

driving mode and opened automatically and enabled when the vehicle is in the parked 

mode. 

[0662] Certain applications can be launched automatically when the vehicle is in the 

driving mode. An example would be the navigation application so that the console display 

shows the display for the navigation application instead of the home screen of Fig. 30. 

One or more other applications can be selected by the user as the display in driving mode. 

[0663] Alternatively or additionally, when the vehicle is placed in reverse gear with the 

home screen active, the rear-view application can be launched automatically to display, in 

the rear view application display, live video from one or more rear cameras on the back of 
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the vehicle. When the vehicle is placed in forward gear, the rear view application can be 

automatically closed to terminate the rear view application display and the navigation 

application automatically opened to provide the navigation display. 

[0664] The operation of the profile identification module 848 will be discussed with 

reference to Fig. 36. 

[0665] In step 3600, the, the profile identification module 848 detects a stimulus, such as 

the vehicle changing operational state, expiration of a selected time period, a door opening 

or closing, and the like. 

[0666] In step 3604, the profile identification module 848 selects a current vehicle 

occupant, which can be the driver or a passenger. 

[0667] In step 3608, the profile identification module 848 determines a seating position 

of the selected vehicle occupant; that is, the module 848 determines which of the driver's 

seat, front passenger seat, driver's side rear passenger seat, middle rear passenger seat, and 

passenger's side rear passenger seat the selected vehicle occupant is occupying. This can 

be done by the user identification module 822. 

[0668] In step 3612, the profile identification module 848 determines the types of 

information to collect for the persona of the selected occupant. The type of information to 

be collected can vary by occupant identity, age of occupant, an association of the occupant 

with the vehicle, and/or occupant seating position. For example, the driving history during 

the recent vehicle use may be collected for a driver but not a passenger. The driving 

history during the recent vehicle use may be collected for an adult passenger but not for a 

child passenger. The driving history during the recent vehicle use may be collected for a 

vehicle owner but not for a guest driver or driver having a default profile. 

[0669] In step 3616, the profile identification module 848 collects the selected types of 

information. 

[0670] In step 3620, the profile identification module 848 determines whether there is a 

next occupant to be selected. If so, the profile identification module 848 returns to step 

3604. If not, the profile identification module 848 returns to step 3600 and awaits the next 

stimulus instance. 

[0671] An operation of the vehicle control system 204 will be discussed with reference 

to Figs. 37A-B. 

[0672] In step 3700, the vehicle control system 204 detects a stimulus, such as the 

vehicle changing operational state, expiration of a selected time period, a door opening or 

closing, and the like. 
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[0673] In step 3704, the vehicle control system 204 selects a current vehicle occupant. 

[0674] In step 3708, the vehicle control system 204 determines a seating position of the 

selected occupant. 

[0675] In step 3712, the profile identification module 848 accesses, at the request of the 

vehicle control system 204, the persona of the selected occupant. 

[0676] In step 3716, the vehicle control system 204 determines vehicle related 

information. This information includes typically any information collected by an interior 

or exterior vehicle sensor 104, 242, including a satellite navigation system, such as GPS 

488. 

[0677] In step 3720, the vehicle control system 204 determines other relevant types of 

information, such as the information referenced above in the examples and illustrations. 

The other relevant types of information can include, for instance, a persona of a selected 

person not currently in the vehicle, an instant message, email, voice mail from, missed 

phone call from, current activity of and/or current location of a friend and/or family 

member of the selected vehicle occupant, a location, hours of operation, and/or descriptive 

information about a point and/or location of interest near the vehicle and/or its path of 

travel, a location, hours of operation, and/or descriptive information about a vehicle 

service facility near the vehicle and/or its path of travel, a location, hours of operation, and 

descriptive information about a hotel and/or motel near the vehicle and/or its path of 

travel, a current location of the friend or family member near the vehicle and/or its path of 

travel, a road condition such as traffic, road construction, or other delay near the vehicle 

and/or its path of travel, and the like. This information can be collected from the server 

228 via the communication network 224. 

[0678] In decision diamond 3 724, the vehicle control system 204 determines whether or 

not to perform an action. This determination can be based on a rule-based or template­

based analysis of the persona of the selected occupant, vehicle related information, and 

other relevant types of information. The particular rules selected to apply to the collected 

information to determine whether or not to perform an action and what action to perform 

can depend on the identification of the selected vehicle occupant and/or seating position of 

the selected vehicle occupant. Actions that can be performed include those referenced 

above, including making an appointment or reservation, purchasing an item on line, 

adding a waypoint to a path of travel on a navigation system, adding an entry into the 

selected occupant's calendar, changing a destination or path of travel on a navigation 
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system, warning or notifying the occupant, and sending a message to a person regarding 

an arrival time at a waypoint or destination. 

[0679] When the vehicle control system 204 determines not to perform an action, the 

vehicle control system 204, in decision diamond 3728, determines if there is a next 

occupant to be selected in the vehicle. If not, the vehicle control system returns to step 

3700 and, if so, to step 3704. 

[0680] When an action is to be performed, the vehicle control system 204 in step 3732 

optionally prompts the occupant whether or not the action is to be performed. 

[0681] When instructed, the action is performed in step 3736. 

[0682] In step 3740, the profile identification module 848 updates the persona of the 

selected vehicle occupant to reflect the action performed and the surrounding context. 

This can be important for the vehicle control system 204 creating new rules describing the 

likely behavior of the selected vehicle occupant. 

[0683] In decision diamond 3728, the vehicle control system 204 determines if there is a 

next occupant to be selected in the vehicle. If not, the vehicle control system returns to 

step 3700 and, if so, to step 3704. 

[0684] Operation of the Device Discovery Module 2080 

[0685] The device discovery daemon 1020 can discover automatically computational 

devices within the vehicle that connect or attempt to connect to network 356 or 

communication subsystem 1008 or that disconnect or attempt to disconnect from the 

network 356 or communication subsystem 1008. The device discovery daemon 1020 

discovers automatically computational devices, such as portable user communication 

devices, located within the vehicle and connects, wirelessly, the portable user 

communication device with the network 356 or communication subsystem 1008. 

[0686] The device discovery daemon 1020 may intercept emitted signals from one or 

more devices in or about the vehicle to pair a device with the network 356 or 

communication subsystem 1008. Rather than requiring an active pair handshake, the 

network 356 or communication subsystem 1008 may utilize certain receivers to "listen" 

for cell tower registration signals, sent messages, sent packets (packet sniffing), etc. From 

this information, the device discovery daemon 1020 may isolate a MAC address, or other 

identifier, associated with a device and register the device with the vehicle, a vehicle zone, 

a user, etc. In some cases, and upon detecting a device signal, the device discovery 

daemon 1020 may request permission from a user before pairing the device. In one 

example, the pairing may be initiated by the device discovery daemon 1020 (upon a first 
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registration) to a user's device. Subsequent pairings may be initiated by a user's device to 

the network 356 or communication subsystem 1008. One or more of Bluetooth, Near 

Field Communications (NFC), and other protocols may be used to pair a device with the 

network 356 or communication subsystem 1008. 

[0687] Fig. 20 depicts an operation of the device discovery daemon 1020. 

[0688] In this operation, the device discovery daemon 1020 detects a computational 

device attempting to connect to or otherwise connectable with the vehicle network 356 or 

communication subsystem 1008 and, applying rules, determines when it is appropriate to 

connect with the computational device. The computational device may be a module 

installed on a backplane, a vehicle component and/or module that is attempting to be 

installed, a portable user communication device, and the like. The daemon can ping the 

local communication network each time the vehicle starts or each time a vehicle door 

opens or closes. The daemon can perform a Bluetooth™ and WiFi™ device discovery 

too. For each communication device that responds to the ping, the daemon can use plural 

protocols, such as HPPOPT, ICMP, IGMP, GGP, IP, ST, TCP, EGP, CHAOS, and UDP 

to populate a device's folder in the device data with device capabilities. Device 

capabilities are determined by the opened port(s) the device exposes. 

[0689] The device discovery daemon 1020, in conjunction with the combo controller 

can determine a spatial location of the computational device as a prerequisite to permitting 

the computational device, even if properly authenticated, to connect to the vehicle network 

356 or communication subsystem 1008. The spatial location can be required to be in an 

area 508 or set of areas 508 and/or zone or set of zones. Depending on the type of 

computational device, the computational device, for example, may be required to be in the 

area two 508B for connection to be accepted. This can be the case for a portable personal 

communication device, such as a wireless or cellular phone, tablet computer, personal 

digital assistant, laptop, and the like. For other types of computational devices, the 

computational device, for example, may be required to be in area one 508A (such as the 

engine space) and/or area N 508n (such as the trunk). Thus, different types of 

computational devices can have different location requirements as a prerequisite for 

connectivity to be enabled or accepted. This can be the case for an engine control module, 

vehicle sensor, or other device that controls or senses a vehicle task, function or operation 

that, for instance, either connects wirelessly or by a wire-line connection, to the red zone 

417, green zone 413, or I/O backplane on the network/bus 408. 
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[0690] In step 2000, the device discovery daemon 1020 detects a computational device 

connectable with the vehicle network 356 or communication subsystem 1008. 

"Connectable" can refer to the computational device being physically within the vehicle, 

the computational device having a threshold signal strength or connection quality with the 

vehicle network, the computational device being configured properly to connect with the 

vehicle network, and the like. "Connection" can be done either wirelessly or by wired 

connection. 

[0691] Detection can be done by pinging the computational device and/or receiving a 

ping from the computational device. As an example, to connect to a Wi-Fi LAN a 

computational device must be equipped with a wireless network interface controller. The 

combination of a computer, such as the computer in the computational device, and 

interface controller is called a station. All stations share a single radio frequency 

communication channel. Transmissions on this channel are received by all stations within 

range. The hardware does not signal the user that the transmission was delivered and is 

therefore called a best-effort delivery mechanism. A carrier wave is used to transmit the 

data in packets, referred to as "Ethernet frames". Each station is constantly tuned in on the 

radio frequency communication channel to pick up available transmissions. 

[0692] Device detection can be in response to or triggered by a sensed event other than 

receipt of a ping from the computational device. As noted, device detection can be receipt 

of information from one or more on board sensors that a new occupant has entered the 

vehicle. Exemplary information includes a door opening or closing, a successful 

authentication of an occupant or computational device, a sensed load in a seat, detection of 

movement within the vehicle, and detection of initiation of a vehicle task, function or 

operation, such as a key inserted in an ignition, engine start up, and the like. 

[0693] In step 2004 and as noted above, the device discovery daemon 1020 accesses 

computational device accesses configuration and other information and capabilities of the 

connected computational device. This information can include device type and/or class, 

manufacturer name, product and/or device identifier or name, firmware identification, 

services running, device operating system, network address( es), capabilities, user 

credentials, and the like. The device discovery daemon 1020 can determine presence of the 

computational device on any input channel, such as Ethernet, USB, WiFi, Bluetooth, and 

the like. 

[0694] In decision diamond 2008, the device discovery daemon 1020 determines 

whether or not the computational device is recognized and/or authenticated properly. 
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Recognition can be based on any of the configuration and other information and is deemed 

to occur when selected fields of the information map to and are the same as similar fields 

previously encountered and/or recorded in system data 208 by the device discovery 

daemon 1020. Authentication is deemed to occur when the credentials match stored 

credentials for the recognized computational device. 

[0695] When the computational device is not recognized and/or authenticated 

successfully, the device discovery daemon 1020, in decision diamond 2012, determines 

whether the computational device is in a predetermined area or zone of the vehicle for the 

type of computational device corresponding to the computational device. As will be 

appreciated, some wireless protocols, particularly WiFi™, use an access point ( or hotspot) 

having a defined range, which can be commensurate with the area of the vehicle passenger 

cabin. The passenger cabin can be surrounded by walls that substantially block radio 

waves to prevent computational devices external to the passenger cabin from connecting 

to the network. Multiple overlapping access points can be used to cover larger passenger 

cabins, such as buses, trains, planes and the like. This determination can be based on 

received signal strength from the computational device, a satellite-based position of the 

computational device compared to a satellite-based position of the vehicle or sub-area of 

the passenger cabin, triangulation based on the relative received signal strengths of 

multiple access points, camera feedback or image processing of camera or video feed of 

the passenger compartment, occupant information received from other sensors such as 

occupant location or presence information received from an infrared sensor 740, motion 

sensor 744, weight sensor 748, biometric sensor 756, camera sensor 760, audio sensor 

764, and associated device sensor 720, user input and the like. User input can be received 

by a screen pop-up on the computational device requesting the user to designate whether 

or not and what vehicle the user is currently in and/or what seat position the user has in 

that vehicle. 

[0696] A level of confidence can be assigned by the device discovery daemon 1020 to 

the computational device indicating a likelihood or probability that the computational 

device is located within the passenger compartment. This level of confidence can be based 

on consideration and analysis of multiple of the factors identified above. When multiple 

factors indicate that the user is within the passenger compartment, a higher likelihood is 

assigned to that determination; likewise, when multiple factors indicate that the user is 

outside of the passenger compartment, a lower likelihood is assigned to the determination. 

When no or an unsatisfactory response is received from the user in response to a request 
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for user input and/or the level of confidence is below a selected threshold, the user is 

deemed to be located outside of the predetermined area and/or zone. 

[0697] A further spatial determination can be made by the device discovery daemon 

1020 based on how the computational device connected to the automotive network. If the 

computational device is hard wire connected, or plugged in, to the automotive network 

( which can be determined by known techniques), the spatial location of the computational 

device can be assumed to be within the vehicle regardless of other location mechanisms 

employed by the device discovery module. 

[0698] A further spatial determination can be made by the device discovery daemon 

1020 based on whether or not the computational device has moved within a defined time 

interval. This indicates that the computational device may not be within the vehicle as 

movement of a computational device within the vehicle is less likely than a computational 

device located outside of the vehicle, where the person corresponding to the computational 

device is often moving relative to the position of the vehicle. 

[0699] A further spatial determination can be made by the device discovery daemon 

1020 based on whether the signal strength or signal-to-noise ratio associated with a ping or 

other signal from the computational device varies significantly over a selected time 

interval. The signal-to-noise ratio associated with signaling from a computational device 

located within the vehicle would remain relatively constant while the signal-to-noise ratio 

associated with signaling from a computational device located outside of the vehicle 

would likely vary significantly as the person associated with the computational device 

moves relative to the vehicle and/or network 356 or communication subsystem 1008. 

[0700] A further spatial determination can be made by the device discovery daemon 

1020 based on an analysis of signal characteristics. Signal characteristics can include one 

or more of, but is not limited to analyzing signal attenuation, where a signal with a 

shrinking strength or increasing strength may be determined to be moving in relative 

proximity or position to the vehicle, analyzing any Doppler shift in the frequency, which 

may indicate movement in reference to the vehicle and/or network 356 or communication 

subsystem 1008, analyzing any kind of delay between receiving the same signal at the 

various transceivers 260 and/or sensors 242A-N. A difference in the time ofreceipt can 

be used to triangulate where the location of the signal originated and if that location is 

outside the vehicle or inside the vehicle. 

[0701] A further spatial determination can be made by the device discovery daemon 

1020 based on an analysis of location information. Beyond the signal characteristics, the 
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device discovery daemon 1020may receive information from one or more sensors 242A-N 

to determine a location of the vehicle. If the location of the vehicle is in an area where 

there is not a likelihood of signal congestion, for example, in the driveway of someone's 

home, then all received signals may be determined to have been with inside the vehicle. 

Thus, as signals are received and if the location has changed, the device discovery daemon 

1020 may determine whether the current location is an area where there may be more 

signals received that would be outside the vehicle or whether the signals received has 

changed. 

[0702] Analysis of the person sending the signal may also be used by the device 

discovery daemon 1020. Thus, the device discovery daemon 1020 may access historical 

signal data (which is a record of devices that have previously been granted access to the 

vehicle communications network) to determine if the signals have been received from this 

device or from this person before. Thus, the signal may identify a person documented in 

the signal data, and the device discovery daemon 1020 may determine if that person has 

used or connected with the device discovery daemon 1020 previously. Further, the device 

discovery daemon 1020 can determine if there is movement of the vehicle. If a signal 

remains within the car after the vehicle moves, then that signal can be determined to be 

inside the vehicle. For example, if the signal is received at the beginning of a route and 

then at some time thereinafter the signal continues to be received, then it is determined 

that signal may be inside the vehicle. 

[0703] Further, sensor data may be analyzed by the device discovery daemon 1020. 

Sensor data may include such things as determining if there are people and the number of 

people within a car. Thus, if there are three people in the vehicle and three signals are 

received, all three signals may be determined to be inside the vehicle. Further, it may be 

possible for the sensors 242 to determine if a device is currently being used inside the 

vehicle. For example, if an optical sensor can view a device within its field of vision 

and/or if an electromagnetic field sensor determines that there is EMF radiation emanating 

from a location in the vehicle, then the device discovery daemon 1020 can determine that 

that signal is originating inside a vehicle. 

[0704] A further spatial determination can be made based on the type ( or service) of 

computational device attempting to interact with the automotive network. If the 

computational device is not the type ( or service) of device expected to be positioned 

within the passenger compartment, its attempt to connect to the automotive network can 

be disregarded completely. If the computational device is the type ( or service) of device 
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that can be connected to the vehicle network but is not the type ( or service) of device 

expected to be associated with an occupant (such as a non-infotainment vehicle task, 

function, or operation control module, sensor module, a module plugged into a backplane 

(such as an XM radio module), or other type of device not permitted or expected to be 

associated with an occupant), the spatial determination may be deemed to be satisfied by 

the computational device being located somewhere within the vehicle even if outside of 

the passenger compartment. Conversely, if the computational device is the type (or 

service) of device that would normally be carried by a vehicle occupant, the spatial 

location query would be satisfied only when the computational device location were 

within the passenger compartment. This would prevent an unauthorized computational 

device, such as a cell phone or tablet computer, from connecting to the automotive 

network simply by being held above, beside, or beneath the vehicle. The mapping of type 

of computational device to permissible location ( e.g., area and/or zone) within the vehicle 

can be effected in a look up table or other set of rules. 

[0705] The device discovery daemon 1020 may receive one or more of these analyses 

and resolve the information. Thus, device discovery daemon 1020 can cross-correlate 

information from different analyses to determine if the signal is within the vehicle. 

Different weight may be given to different analyzes to make a determination about where 

the signal originates. In this way, a more robust decision is made as to whether or not the 

signal originates in the vehicle and should be allowed to connect to the universal bus or 

the routing system of the vehicle. 

[0706] While this logic is described with respect to the location of the computational 

device, it is to be understood that this determination is optional. Whether or not a 

communication device is enabled to connect to the vehicle network 356 or communication 

subsystem 1008 can be based solely on successful authentication. In this way, the vehicle 

on board computer can connect automatically to the owner's home virtual private network 

to upload and/or download information, settings, and other information (such as user input 

into the vehicle computer, vehicle driving history ( e.g., miles traveled, travel traceroutes, 

speeds traveled, and locations visited), vehicle service information (such as gas and fluid 

levels, engine problems, alarms or warnings activated, and the like), input received by on 

board applications from the user (such as scheduled appointments, notes, documents, and 

the like), applications downloaded, and the like. Synchronization of the on board vehicle 

and home computer can occur automatically whether the vehicle is turned on or off. This 

can be highly beneficial when the vehicle is parked in the garage. 
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[0707] When the computational device is recognized and/or authenticated and/or when 

the computational device is determined to be within a proper area and/or zone of the 

vehicle for the device type of the computational device, the device discovery daemon 

1020, in optional step 2016 determines a spatial location and/or seat position of the 

computational device to determine appropriate rights and/or privileges and/or restrictions 

of the user of the computational device as defined by user account or profile associated 

with the user, the device type of the computational device, the seat position of the user, or 

area or zone in which the user and/or computational device is located. 

[0708] In step 2020, the device discovery daemon 1020 permits or enables connection of 

the computational device with the vehicle network 356 or communication subsystem 1008 

and optionally stipulates or defines what set of tasks, functions, and/or operations the user 

of the computational device can perform using the computational device, such as based on 

the location of the computational device within the vehicle and/or based on the 

authentication credentials (e.g., the identity of the computational device user). 

[0709] When the computational device is determined to be outside of a defined area 

and/or zone of the vehicle (e.g., outside the passenger compartment or cabin) and the 

device discovery daemon 1020 does not recognize and/or authenticate the computational 

device successfully, the device discovery daemon 1020, in step 2024, denies access of the 

computational device to connect to or access the vehicle network 356 or communication 

subsystem 1008. 

[0710] An example of the device discovery daemon 1020 operation will now be 

discussed. Assume that a vehicle owner purchases an XM radio module off the shelf from 

a vendor. The user then plugs in the module to the vehicle network. In attempting to 

enable the functionality of the XM radio, the device discovery daemon 1020 first attempts 

to recognize and/or authenticate the module. During the process, the XM radio module 

can be permitted to communicate through the vehicle network or an antenna internal to the 

module with a remote website to confirm that the XM radio was purchased by the vehicle 

owner and/or perform licensing validation checks. The vehicle owner's XM radio account 

is likely already associated with the XM radio module when purchased. 

[0711] When the XM radio module is plugged into a backplane (Fig. 4) in the vehicle 

network 356 or communication subsystem 1008, the trigger event occurs, and the device 

discovery daemon 1020 and combo controller commence operation. After device 

discovery is completed successfully by the device discovery daemon 1020, the combo 

controller downloads, from the user's XM account, the user's XM preferences (e.g., 
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favorites) and causes the XM functionality in the vehicle to be configured accordingly. 

During installation, the combo controller can provide an installation in process dialog the 

user and, upon successful completion, an installation complete dialog. After 

acknowledging that the installation is complete, a new application icon for the XM radio 

appears in the upper area of the screen of Fig. 30. The new application icon can have a 

different appearance than other previously installed application icons to inform the user 

that the new application is available. When the user launches the new application, the 

application screen is shown. The application screen of any application depends on the 

application and user preferences. 

[0712] The environment 400 of Fig. 4 can interface with three different types of blade 

processors. A first type of blade processors is installed prior to sale by a manufacturer or 

vendor. These blade processors are in a manufacturer "crate" and not replaceable or 

upgradeable by the customer but only by a certified service facility. A second type of 

blade processors can be installed post-sale by or on behalf of the customer. These blade 

processors are in a customer "crate". A third type of blade processors interfaces with the 

first and second type of blade processors. These blade processors are in an accessory 

"crate". The blade processors generally refer to executable instructions executing on a 

microprocessor. Each blade typically includes a corresponding set of functions ( such as 

802.11 WiFi™ interface, Bluetooth™ radio, cellphone radio, storage unit, or satellite 

position system (such as GPS)), a flash memory, a microprocessor, and a network 

interface. Typically, the function is software or a combination of hardware and software. 

Examples include a media controller blade, video controller blade, audio controller blade, 

profile identification module blade, and the like. This configuration may also be used for 

a wide variety of other software, such as applications, drivers, and the like, and devices, 

such as an infotainment system, satellite receiving system, and the like and combinations 

thereof. For example, an aftermarket infotainment system upgrade or component and/or 

module can be installed by the customer. The infotainment system upgrade or component 

and/or module searches for, locates, and connects to a suitable antenna installed prior to 

sale. The output of the blade processor is an IP message framed into an Ethernet packet. 

The blade processor can be compatible with the Car Area Network ("CAN") protocol. 

The CAN control system, which was intended for sensor feedback and controller control 

signaling through a relatively slow, serial bus, can be integrated into the blade processor 

architecture by terminating CAN buses in one or more Ethernet bus controllers. The 
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output is configured for a discrete Ethernet-based sensor or controller, with the translation 

to the CAN protocol being made at a CAN Ethernet controller subsystem. 

[0713] A "crate" "commonly has a backplane connector and on-backplane Ethernet 

interfaces that enable blade processors to communicate with one another using Ethernet 

messages. The crate can be a USB hub have a series of ports to permit devices to connect 

to the USB hub; therefore, each "crate" generally has a corresponding USB hub and ports 

connected thereto. 

[0714] A master blade processor can be provided. The master blade processor can be 

substantially the same as the other blade processors except for scheduling and control 

functionality. The master blade processor can include a service manager that inventories 

hardware and software capabilities of components and/or modules available ( or 

connected) through hard wire connections within the vehicle and/or computational devices 

connected wirelessly to the vehicle local area network ( e.g., through a wireless access 

point or local hot spot maintained by the vehicle control system). The output of the 

inventory step is a network topology comprising assigned network addresses, component 

and/or module description and capabilities, operational status, and "next hop" addresses to 

demonstrate positions of components and/or modules next to one another. An application 

resource table can be maintained that maps application identity, functional description, 

and/or application type against computational resource requirements and/or capabilities. 

Requests to the master blade processor allow various applications to access distributed 

services or automatically disable features not supported by the vehicle's computer system. 

[0715] The master blade processor can coordinate a health check for the various 

components and/or modules in or connected wirelessly to the vehicle's computer system 

and be responsible for sending a keep alive messages ( or status queries or interrogation 

messages sent at periodic intervals) to the various components and/or modules to evaluate 

health or identify malfunctions. If no response is received within a predetermined time 

period after keep alive message transmission, a malfunction is assumed to exist. 

[0716] For components and/or modules requiring high availability, the master blade 

processor can create a high availability set with a required number of blade processors. 

This table controls the priority of which blades are capable of becoming master blade 

processors in the event of a malfunction of the current master blade processor. Shadow 

copies of each high availability component ( e.g., device) and/or module ( e.g., application) 

are created and maintained for backup purposes in the event of a malfunction of the 

corresponding active blade processor. High availability applications write all variables to 
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a file created at application initiation residing in vehicle memory. In the event of a 

malfunction of a high availability application, the master blade processor reassigns the 

high availability application to a new blade processor. The application can be reinitiated 

or refreshed or synchronized (using the shadow file) on the newly assigned blade 

processor. In this manner, the master blade processor is able to redistribute applications to 

blade processors and/or stopping execution of applications to realize a selected level of 

performance for the entire vehicle computer system. 

[0717] A table can be maintained mapping a network address ( e.g., a MAC and/or IPv6 

address) of each component and/or module against information about the corresponding 

component and/or module and/or a pointer to a variable file for the component and/or 

module in memory. Entries on the table may have a corresponding state of health or be 

added when the corresponding component and/or module passes a health check or 

removed when the corresponding component and/or module fails to pass a health check. 

[0718] Upon start up, the master blade processor checks the application resource 

requirement entries in an application resource table and assigns each application to a blade 

processor having the most applicable and/or available resources. If an application has 

specific requirements for execution ( e.g., a multimedia infotainment application), the 

application is assigned to and locked to a specific blade processor (such as a multimedia 

controller). 

[0719] An operation of the master blade processor will be discussed with reference to 

Fig. 38. 

[0720] In step 3800, the blade processor detects a stimulus. The stimulus can be system 

boot sequence. 

[0721] In step 3804, the master blade processor identifies and inventories enabled on 

board computational resources (such as each blade processor, IP router, vehicle sensors, 

database management systems, and the like, and the capabilities thereof. On board 

components and/or modules are typically physically connected to a network bus. 

[0722] In step 3808, the master blade processor identifies and inventories enabled 

portable computational resources and the capabilities thereof. Portable components, such 

as tablet computers and smart phones, are typically wirelessly connected, via a wireless 

access point, to a network bus. 

[0723] In step 3 812, the master blade processor assigns a network address to each 

enabled resource. 
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[0724] In step 3816, the master blade processor maintains and stores the resulting 

network topology in system data 208. 

[0725] In one configuration, a blade processor is not identified as the "master" blade 

processor prior to system booting. An application executes on a designated blade 

processor (such as a blade processor handling multimedia system or media subsystem 

functions) at boot time to detect the presence of a blade processor having specific 

capabilities. When the blade processor having the specific capabilities is identified, a 

variable associated with the designated blade processor is changed from "master" to 

"slave" and the system reboots, thereby transferring system control to the identified master 

blade processor. A table can be created controlling a priority of which blade processors 

are capable of becoming master blade processors in the event of master blade processor 

malfunction. When a master blade processor malfunctions, a next in priority blade 

processor is selected as the new master blade processor. 

[0726] An operation of the master blade processor will be discussed with reference to 

Fig. 39. 

[0727] In step 3900, the master blade processor detects a stimulus. Exemplary stimuli 

include determining that a component and/or module has failed a health check, receipt of a 

request for a component and/or module for blade processor resources to execute, and the 

like. 

[0728] In step 3904, the master blade processor determines the requirements for 

execution of a selected component and/or module, such as set forth in the application 

resource requirement table. The selected component and/or module can, for example, be a 

blade processor, software, such as an application, a component, such as a sensor, a satellite 

receiving system, and the like, and/or a combination thereof. 

[0729] In decision diamond 3908, the master blade processor, based on the resource 

inventory output in step 3808, determines whether a blade processor is available to 

execute the selected component and/or module. This determination can be done by any 

number of techniques. It can be based on one or more of a degree of compatibility of the 

selected component and/or module with each of the blade processor, a current availability 

of a blade processor to execute the selected component and/or module ( e.g., whether the 

blade processor is currently executing another component and/or module), a relative 

importance or priority of the selected component and/or module relative to a relative 

importance of a currently executing component and/or module on a blade processor, 

whether the blade processor can satisfy the requirements of the selected component and/or 
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module, a current available bandwidth of a blade processor which may be executing 

another component and/or module, and the like. 

[0730] In step 3912, which is performed when a blade processor is available to execute 

the selected component and/or module, the master blade processor assigns the selected 

component and/or module to a blade processor for execution. The assignment is recorded 

in a resource allocation table which maps application identity and/or description against an 

identifier of the assigned blade processor. If an application has specific requirements for 

execution ( e.g., a multimedia infotainment application or firewall application), the master 

blade processor may permanently assign the application ( or lock the assignment) to a 

specific blade processor. The master blade processor can, for unlocked assignments, 

redistribute or reassign components or modules to blade processors or stop components or 

modules from executing to realize a maximum performance level for the system and/or 

ensure that critical vehicle, less critical vehicle, or infotainment tasks, functions, or 

operations are performed. 

[0731] By way of example, the master blade processor can stop a lower importance or 

priority component and/or module from executing in favor of a higher importance or 

priority component and/or module requiring a blade processor to execute. For example, a 

critical task, function or operation has a higher level of importance or priority than a less 

critical vehicle task, function or operation. A less critical vehicle task, function or 

operation can have a higher level of importance or priority than an infotainment task, 

function or operation or vice versa. 

[0732] The master blade processor, in next step 3916, updates the network topology. 

[0733] In step 3920, which is performed when a blade processor is unavailable to 

execute the selected component and/or module, the master blade processor denies the 

selected component and/or module permission to execute. 

[0734] When the master blade processor determines that a minimum set of blade 

processor resources and/or capabilities is not operational, it will send a system reset 

message to clear operator warning circuitry within an allocated timeframe. 

[0735] Streaming of Media 

[0736] An integrated circuit board configuration can be provided to enable media 

streaming to computational devices wirelessly connected to the vehicle network via an 

access point 456 of the vehicle. In this manner, different media can be provided 

simultaneously to different user interfaces ( e.g., on board display subsystems) of different 

vehicle occupants. 
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[0737] Fig. 21 depicts a configuration of the media controller subsystem 348 for 

simultaneously streaming multiple channels of media (e.g., multimedia or infotainment 

content). Media content 2100, such as audio, video, picture, and/or text media, is received 

by the network transceiver 824 and provided to a common media processing board 2104. 

The processing board 2104 comprises a network control server 2108, such as a distributed 

network control ("DNC") server, a media server 2112, such as a digital living network 

alliance ("DLNA") server, and virtual network console ("VNC") software 2116. The 

network control server 2108 has an IP address and/or a mutable, global unicast address 

while the media server has a contactable electronic address (such as a media access control 

or MAC address) on the vehicle network 356 or communication subsystem 1008. 

[0738] As will be appreciated, each of the network control and media servers 2108 and 

2112 comprise a microprocessor and memory to buffer media content, execution of 

application programming, long term storage of program instructions and/or data, and the 

like, In one application, the media server 2112 comprises functionality of the media 

controller 804, media processor 808, and signal processing module 828. 

[0739] A user portable (remote) or Bring Your Own Device (BYOD) computational 

device 2120 is in wireless or wired communication with the board 2104, such as via a 

wireless protocol (e.g., Bluetooth™, WiFi™, and the like). The VNC software 2116 

effectively provides the remote computational device 2120 ( e.g., portable communication 

device) with remote access to the board 2104, which is typically part of the vehicle on 

board computer (e.g., the console computer). As will be appreciated, the VNC software 

can operate in accordance with the RFB (Remote Frame Buffer) protocol on top of the 

TCP/IP suite of protocols. The result is that the remote computational device appears to 

the on board computer as if it were part of the on board vehicle computer or vehicle 

control system 204. This enables the remote computational device to provide commands 

to the media controller subsystem 348 for desired multimedia content and media 

presentation features and settings (such as volume, contrast, resolution, channel selection, 

and the like). In some applications, the remote computational device must download an 

application from the vehicle to enable multimedia requests from the remote computational 

device to pull information from the multimedia controller, where the media can be 

streamed to its final destination. The commands are provided, by the VNC software 2116 

indirectly to the media server 2112 for delivery to the network control server 2108 or 

directly to the network control server 2108, which retrieves the requested content from an 

external network (e.g., an Internet or radio network) accessible source. The media may 
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then be provided to a display at the seat position of the user and/or to the BYOD 

computational device 2120 (via the wireless access point). When the requested media 

content is available locally (already stored in vehicle memory), the media content is 

provided from local storage in preference to accessing the media content via the Internet. 

When the requested media is not available locally, it is obtained via the Internet and is 

cached in local storage in parallel with streaming to the user's display and/or BYOD 

computational device 2120. Each display at each seat position can independently provide 

a corresponding user with a play list of audio or video from independent sources. 

[0740] With reference to Fig. 22, the operation of the media controller subsystem 348 

will be discussed. In step 2200, the VNC software 2116 receives a command or request 

for content from the user of the BYOD computational device. The device has been 

previously connected successfully by the device discovery daemon or combo controller to 

the vehicle network 356 or communication subsystem 1008. 

[0741] Typically, the combo controller has ports in the crate, implements certain device 

discovery functions, and packetizes information for transmission via IP over Ethernet. 

The combo controller commonly installs the correct driver for the discovered device. It 

then maps the device (e.g., USB) address to a local TCP/IP address for interaction with 

one of the blade processors. 

[0742] In step 2204, the media server determines, from the system data 208, portable 

computational device information and capabilities, the identity of the user of the device, an 

identity of the portable computational device associated with the user, and/or the spatial 

location of the device (e.g., area and/or zone in which the device is located). This 

information has been previously determined by the device discovery daemon or combo 

controller but may be updated by the media server using the location techniques discussed 

above. 

[0743] In step 2208, the media server applies appropriate filters and restrictions based 

on the identity of the user (e.g., user account) and/or spatial location of the device (e.g., 

user context). The filters or restrictions can include, for example, age-related content 

filters and/or restrictions, seating location filters and/or restrictions, and privacy filters 

and/or restrictions. The filters and/or restrictions can ban the type of content requested or 

the source of the content (e.g., a blacklist of web sites), redirect the request to a different 

source of the content, and/or limit the user to content from approved sources, such as 

permitted by a whitelist. Other user account restrictions can be applied by the media 

server before the content request is passed to the network control server 2108. 
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[0744] The owner of the vehicle can configure the multimedia controller menus. 

Initially, the menu allows for all seat positions to access any media that is available 

through the multimedia controller. The owner can create profiles for different potential 

vehicle occupants. By creating the profiles, the owner is able to allow or disallow access 

to media from selected seat positions, including access to media menus (e.g., audio or 

video play lists, software applications (such as Internet browsers, applications to control 

passenger compartment climate control functions, games, and the like). The owner can 

also limit media and/or media menu access based on a MAC address of a computational 

device 2120 of an occupant. Only devices having a permitted MAC address can access 

media and/or menus while those not having a permitted MAC address cannot. This can 

ensure that control is not only position-based but also device-based. 

[0745] In step 2212 and if permitted by the media server, the network control server 

2108 accesses the filtered content request (which may be altered to reflect user account 

restrictions) and retrieves the permissible content via the public network. The network 

control server 2108, for example, can access the media content 2100 from a media source 

accessed through an external network, such as a radio network or other type of untrusted 

public network (such as the Internet). The filtered content request may, for example, be 

for different content than that originally requested, differently formatted content than that 

originally requested, differently sourced content ( e.g., from a different web server or site) 

than that originally requested, and the like. 

[0746] In step 2216, the network control server 2108 receives the permissible content 

from a publicly networked source (e.g., web server or site) and passes the retrieved content 

to the media server 2112. Based on user account restrictions and/or user context, the 

media server applies appropriate filters and restrictions to remove or filter out 

inappropriate content. The filters or restrictions can include, for example, age-related 

content filters and/or restrictions, seating location filters and/or restrictions, and privacy 

filters and/or restrictions. 

[0747] In one application, the combo controller connects via IP over Ethernet and 

assigns a local IP address to the BYOD device connected to a port in the consumer crate. 

The USB layer of the combo controller packetizes information from the BYOD device and 

communicates with a USB access program that executes on a multimedia blade processor. 

The USB access program de-packetizes the information and connects to the USB I/0 

subsystem of the multimedia blade processor to transfer the information to either local 
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storage or directly to one of the output devices associated with the appropriate seating 

position. 

[0748] Other user account restrictions can be applied by the media server before the 

content is passed by the media server to the user. For example, when the user is driving 

the vehicle video can be removed automatically from the content to avoid distracting the 

driver so that only the audio channel accompanying the video channel is provided to the 

user. In another example and in response to determining that the requesting user or user is 

driving the vehicle rather than being a (non-driving) passenger, screen magnification can 

be applied automatically to the visual content to assist the driver of the vehicle; that is, the 

user is the driver and larger font is easier to see than smaller font. In other examples, the 

visual content, in response to determining that the requesting user or user is driving the 

vehicle rather than being a (non-driving) passenger, is presented or rendered automatically 

in a large font and/or icon size ( e.g., without changing screen resolution) compared to the 

font and/or icon size for the content displayed to a (non-driving) passenger to reduce 

driver distraction. In yet another example, the media server 2112 determines that the user 

is driving the car rather than being a (non-driving) passenger and enables or disables 

automatically removal of all unnecessary animations from the content to be displayed. In 

yet another example, the media server 2112 determines that the user is driving the car 

rather than being a (non-driving) passenger and enables automatic removal of background 

images from, while leaving one or more displayed foreground images in, the content to be 

displayed. In yet another example, the media server 2112 determines that the user is 

driving the car rather than being a (non-driving) passenger and automatically enables or 

renders high contrast (e.g., between text and background colors) to make the displayed 

content more visible to the user. The feature and/or setting and/or filters could be applied 

to the displayed content only when the vehicle is in motion or in forward or reverse gear 

and not parked even when the user is the driver. 

[0749] Rather than automatic detection, any of the above features and/or settings and/or 

filters can be a standard feature and/or setting and/or filter and can be applied to the on 

board vehicle display for the driver but not to the on board vehicle displays of other (non­

driving) passengers. In other words, the feature or setting or filter would not be applied to 

the on board vehicle display of a (non-driving) passenger. Alternatively, the feature 

and/or setting and/or filter would be applied to the on board vehicle display for the driver 

only when the vehicle is in motion or in forward or reverse gear but not when the vehicle 

is parked. 
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[0750] In step 2220, the media server 2112 configures the filtered media for the 

capabilities of the user device and/or on board vehicle display and in accordance with user 

preferences. The media server 2112 directly provides, or streams, the media stream or 

indirectly provides, or streams, the media stream via the VNC software 2116 to the user 

computational device 2120 and/or on board vehicle display for presentation to the user. 

Stated another way, the network control server 2108 provides the media content 2100 

while the media server 2112 provides the channel for the media content 2100 to be 

provided to the user computational device 2120. 

[0751] The media controller subsystem 348 can handle multiple (e.g., eight or more) 

media and/or multimedia streams simultaneously by differing channels. The streams of 

information may be separated and served on different channels via one or more of WiFi, 

Bluetooth, NFC, and other communications protocols. Multiple BYOD computational 

devices can be served simultaneously and can mix and match or otherwise control what is 

streamed and where it is streamed. 

[0752] Assisted driver Display 

[0753] The device or user interface 212,248, user interface (s)/input interface(s) 324 

and/or I/O module 312 (such as the on board display for the driver) can be reconfigured 

when the vehicle changes state from parked or substantially motionless to be in motion or 

in forward or reverse gear to facilitate the driver's ability to view visual content and avoid 

driver distractions. Other devices or user interfaces 212, 248, user interface (s )/input 

interface(s) 324 and/or I/O modules 312 of other vehicle occupants or passengers typically 

are not reconfigured even when the vehicle is in gear or motion. When the state of the 

vehicle changes to parked ( or not in motion), the device or user interface 212, 248, user 

interface (s )/input interface(s) 324 and/or I/O module 312 of the driver returns to a 

different configuration, which is typically the same configuration as the devices or user 

interfaces 212, 248, user interface (s)/input interface(s) 324 and/or I/O modules 312 of 

other vehicle occupants or passengers. 

[0754] There are a number ofreconfigurations that may be implemented for the 

unimpaired driver's device or user interface 212,248, user interface (s)/input interface(s) 

324 and/or I/O module 312 in response to a change of state of the vehicle, particularly 

from parked or stationary to be in motion or in forward or reverse gear. 

[0755] For example, the media controller subsystem 348 can remove video 

automatically from the content to be displayed by the device or user interface 212, 248, 

user interface (s)/input interface(s) 324 and/or I/O module 312 of the driver to avoid 
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distracting the driver so that only the audio channel accompanying the video channel is 

provided to the user. A still image derived from one or more frames of the video content 

can replace the video component in the displayed content. 

[0756] In another example, the media controller subsystem 348 applies screen 

magnification automatically to the visual content to assist the driver of the vehicle; that is, 

the user is the driver and larger font is easier to see than smaller font. The screen 

magnifier is software that interfaces with a computer's graphical output to present enlarged 

screen content. The simplest form of magnification presents an enlarged portion of the 

original screen content, the focus, so that it covers some or all of the full screen. This 

enlarged portion should include the content of interest to the user and the pointer or cursor, 

also suitably enlarged. As the user moves the pointer or cursor the screen magnifier should 

track with it and show the new enlarged portion. 

[0757] In another example, the media controller subsystem 348 presents or renders the 

automatically in a large font and/or icon size (e.g., without changing screen resolution) to 

reduce driver distraction. The large font and/or icon size, unlike screen magnification, 

applies to all, and not simply a portion of, displayed content. 

[0758] In yet another example, the media controller subsystem 348 initiates 

automatically a screen reader ( or other text-to-speech program) to audibly provide the 

visual content to the user. A screen reader is a software application that attempts to 

identify and interpret what is being displayed on the screen ( or, more accurately, sent to 

standard output, whether a video monitor is present or not). This interpretation is then re­

presented to the user with text-to-speech and/or sound icons. Screen readers can be used in 

combination with the screen magnifier to read the content within the enlarged portion of 

the screen content. 

[0759] More specifically, screen narration in vehicle can describe the layout of a current 

display, including a current position, page, functionality, etc., of displayed content and the 

position of a digit of the user and/or cursor relative to displayed objects. The names of the 

displayed objects in proximity to the current digit and/or cursor location can be audibly 

identified. In another example, a user can identify a displayed object to be located and the 

media controller subsystem 348 can use "hotter", "hot", "colder", and cold" game to 

inform the user where his or her digit and digit movement is relative to the identified 

object. For example, the media controller subsystem 348 can tell the user that "you're 

getting warmer" as the user's digit moves closer to the identified object. 
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[0760] In yet another example, the media controller subsystem 348 determines that the 

user is driving the car rather than being a (non-driving) passenger and enables or disables 

automatically remove all unnecessary animation effects, such as fading effects (e.go, fade 

windows), from the displayed content. 

[0761] In yet another example, the media controller subsystem 348 automatically 

removes background images from the displayed content while leaving one or more 

displayed foreground images. The removed background image can be replaced with a 

uniform background, such as a commonly colored or white background. 

[0762] In yet another example, the media controller subsystem 348 enables 

automatically a longer (than normal) period for notification dialog boxes to stay open on 

the display. 

[0763] In yet another example, the media controller subsystem 348 automatically 

disables automatic arrangement of windows when the mouse cursor is moved to the edge 

of the screen. 

[0764] In yet another example, the media controller subsystem 348 automatically 

enables activate a window by hovering over it with the mouse cursor. 

[0765] In yet another example, the media controller subsystem 348 automatically 

enables keyboard web page navigation. 

[0766] In yet another example, the media controller subsystem 348 automatically 

enables or renders high contrast (e.g., between text and background colors) to make the 

displayed content more visible to the user. 

[0767] In yet another example, the media controller subsystem 348 automatically 

changes the color and transparency of window borders (making the borders easier to see). 

[0768] In yet another example, the media controller subsystem 348 automatically 

changes the thickness of focus rectangle ( around the currently selected item in a dialog 

box). 

[0769] In yet another example, the media controller subsystem 348 automatically 

changes the color, size, and/or thickness of the on-screen mouse pointer. 

[0770] In yet another example, the media controller subsystem 348 automatically 

changes the keyboard settings ( e.g., select how long you need to press a key before the 

keyboard character starts repeating, the speed at which keyboard characters repeat, and the 

rate at which the cursor blinks, etc.). 
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[0771] In yet another example, the media controller subsystem 348 automatically 

ignores colors, font styles and font sizes used on web pages, or formats web pages using a 

user specified or default style sheet. 

[0772] In yet another example, the media controller subsystem 348 automatically 

enables or renders in the content an increased size of a mouse-selectable screen element or 

object to provide a larger target. 

[0773] In yet another example, the media controller subsystem 348 automatically 

enables mouse keys to move the mouse pointer or cursor. 

[0774] In yet another example, the media controller subsystem 348 automatically 

enables one or more of sticky keys (which allow the user to enter a combination of 

multiple keys without having to hold a first key down when he or she depresses a second 

key), toggle keys (which play an alert each time the user presses Caps Lock, Num Lock, or 

Scroll Lock keys), and filter keys (which causes the computer to ignore keystrokes that 

occur in rapid succession or keystrokes held down for several seconds unintentionally). 

[0775] In yet another example, the media controller subsystem 348 automatically causes 

the driver's device or user interface 212, 248, user interface (s )/input interface(s) 324 

and/or I/O module 312 to be configured to enable blind typing. In blind typing, the driver 

can write naturally with a finger on the interface and the interface can determine, from the 

natural written script, a command or request of the driver. This configuration typically 

requires the interface to be configured as a touchpad. Wl1ile other systems require the 

driver to focus away from the road ----- either by selecting letters from menus or on a 

displayed keyboard ------ blind typing permits the driver to input commands or requests to 

the vehicle control system without having to visually focus on any screen. 

[0776] Although many of the above display changes or reconfigurations have been used 

to enable impaired users to access a computer, the driver is typically not disabled or 

impaired ( e.g., not visually impaired or disabled). These changes or reconfigurations can 

ho1;vever be highly beneficial in enabling a driver to interact with the computer in a 

manner that substantially avoids or inhibits driver distraction. 

[0777] Rather than automatic detection, any of the above features and/or settings and/or 

filters can be a standard feature and/or setting and/or filter and can be applied to the on 

board vehicle display for the driver but not to the on board vehicle displays of other (non­

driving) passengers. In other words, the feature or setting or filter would not be applied to 

the on board vehicle display of a (non-driving) passenger. Alternatively, the feature 

and/or setting and/or filter would be applied to the on board vehicle display for the driver 
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only when the vehicle is in motion or in forward or reverse gear and not when the vehicle 

is parked. 

[0778] A user interface (UI), such as the driver's device or user interface 212, 248, user 

interface (s)/input interface(s) 324 and/or I/0 module 312, may be provided that includes 

an area for navigation by a user. As a user navigates the UI area, the user may be provided 

with one or more of sounds, audio narration, haptic/tactile feedback, visual indicator ( e.g., 

not associated with the UI), and the like. For example, a location in the UI area may 

represent a button and/or other icon. When the user makes contact with the location 

having the button, a sound and/or tactile feedback may be presented to the user to indicate 

where the user's pointer (e.g., one or more finger, hand, etc.) is located. As one example, 

as a user reaches a location in the UI area associated with a "call" button, the sound 

presented may be a ring (e.g., a bell), and a vibration may be provided to the UL 

Alternatively, screen narration by a screen reader can be provided, which informs 

conversationally the user where his or her digit is located. For example, the narration can 

be to recite the name corresponding to the button. In another example, as a user moves a 

pointer about the UI area, a frequency of sound may change to indicate a position in the UI 

area (e.g., the low left portion of the UI area may provide a low pitch and/or frequency 

sound, while a position in the upper right portion of the UI area may have a higher pitch 

and/or frequency sound, and portions in between can have different pitches and/or 

frequencies, etc. - similar to the Theremin musical instrument). 

[0779] By way of example, a graphical UI or GUI may allow a user to interact with 

certain displayed buttons, features, and/or menus while a vehicle is stationary, but may 

restrict access and/or interaction when the vehicle is moving. One example of this 

restricted interaction involves greying-out buttons associated with an associated phone 

feature when the vehicle moves. In the embodiments provided herein, the display can be 

completely turned off or blanked out when moving and a user may still be able to interact 

with features. Because the user will not be distracted by the visual presentation of 

elements the user is free to drive while interacting. 

[0780] In some embodiments a GUI may be used where a display of the GUI is turned 

off to provide the above described functionality. 

[0781] A display navigation mode can be selectively triggered by the user to implement 

any of the above configurations and/or features. When the user wishes to enter display 

navigation mode, the user can provide a command, such as by voice or gesture, to enter 

that mode. In that mode, any of the above assistive configurations or features can be 
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implemented. For example, voice navigation is activated and the residence time of the 

user's touch on the touch screen required to select a contacted icon is lengthened to avoid 

incidental or accidental icon selection as the user moves his or her hand/digit around the 

touch screen. When the user arrives at a desired location, the icon will be activated after 

touch contact for the longer residence time. When the icon is selected, the touch screen 

can return to normal operating mode with a shorter residence time for icon activation. 

[0782] The user can alternatively use a roller or track ball and selector to effect narrated 

screen navigation. 

[0783] In another embodiment, the user contacts an arbitrary and substantially planar or 

flat control surface, such as an arm rest, dash, steering wheel, glove box door, center or 

rear center console, window ( e.g., windshield), passenger compartment roof, seat surface, 

door panel, or other electrically, magnetically, electromagnetically, and optically 

nonreactive surface to activate icons on the activated or deactivated vehicle computer 

center or rear center display. The control surface can be any arbitrary surface selected by 

the user. This can be done by optically or visually separating the surface into segments, 

each segment corresponding to a segment on the display. The movement of the user's 

hand or digit is tracked optically over the surface with reference to the segments. As the 

user moves his or her hand, the user can be audibly told where his or her hand is relative to 

the display. When the user's hand/digit is at a selected location, the user can leave his or 

her hand/ digit at that location for a selected residence time to cause the icon in the 

corresponding segment of the display to be activated. 

[0784] The activated or deactivated vehicle computer center or rear center display can 

be any of the driver's device or user interface 212, 248, user interface (s)/input interface(s) 

324 and/or I/O module 312, may be provided that includes an area for navigation by a 

user. 

[0785] An example is described with reference to Figs. 33-34. Figure 34 depicts the 

display of Fig. 30 with defined segments overlaid on the display. This is done to show the 

process of mapping the control surface to the displayed objects. Fig. 33 shows the same 

defined segments positioned on the control surface 3300. Each segment of the control 

surface 3300 corresponds to an information-containing and/or activatable or selectable 

object of the current display. As the display changes in response to user input or 

otherwise, the type, identity, and/or arrangement of displayed information and objects 

changes requiring the display to be remapped to the control surface 3300. Remapping 
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typically requires the defined segments to be redefined and reconfigured to reflect the new 

display configuration. 

[0786] As shown by Fig. 33, the dividing lines define various cells, each of which 

corresponds to displayed content on the display of Fig. 34. Specifically, cell 3304a 

corresponds to display field comprising driver name 3028, cell 3304b to satellite reception 

indicator 3032, cell 3304c to WiFi connectivity indicator 3034, cell 3304d to cellular 

connectivity indicator 3036, cell 3304e to display field comprising weather information 

3038, cell 3304fto display field comprising date 3040, cell 3034g to icon 3380, cell 3034h 

to navigation ("Nav" icon) 3016, cell 3034i to media ("Media" icon) 3018, cell 3034j to 

phone ("Phone" icon) 3020, cell 3034k to rear view ("Rear View" icon) 3022, cell 30341 

to other applications icon 3024, cell 3034m to icon 3384, cell 3034n to "my dash" icon 

3026, cell 30340 to navigation display field 3088, cell 3034zz to suggested icon, cell 

3034p to set destination icon, cell 3034q to display field containing destination, cell 3034r 

to display field containing suggested waypoint, cell 3034s to display field containing 

suggested waypoint, cell 3034t to set destination icon, cell 3034u to set destination box, 

cell 3034v to favorites icon, cell 3034w to recent locations, cell 3034x to people icon, cell 

3034y to points of interest icon, cell 3034yy to set waypoints, cell 3034z to set waypoints 

box, cell 3034aa to go icon, cell 3034bb to calendar icon 3092, cell 3034cc to weather icon 

3096, cell 3034dd to display field containing appointment, cell 3034ee to display field 

containing appointment, cell 3034ff to display field containing appointment, cell 3034gg 

to display field containing appointment, cell 3034hh to display field containing 

appointment, cell 3034ii to display field containing appointment, cell 3034jj to display 

field containing weather information, cell 3034kk to display field containing weather 

information, cell 303411 to display field containing weather information, cell 3034mm to 

display field containing weather information, cell 3034nn to display field containing 

weather information, cell 303400 to display field containing weather information, cell 

3304pp to friends icon, cell 3304qq to received and/or sent messages 3068, cell 3304rr to 

received and/or sent messages 3068, cell 3304ss to received and/or sent messages 3068, 

cell 3304tt to received and/or sent messages 3068, cell 3304uu to received and/or sent 

messages 3068, cell 3304vv to received and/or sent messages 3068, cell 3304ww to icon 

3098, cell 3304xx to a climate control icon ("Climate" icon), cell 3304aaa to a controls 

icon ("Control" icon) to control vehicle tasks, functions or operations 3062, cell 3304bbb 

to speaker volume setting 3064, cells 3304ccc and ddd to controls to the left and right of 

the speaker image 3066 and 3070, respectively, and cell 3304eee to speaker icon. 
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[0787] By way of example, the user's digit points at 3304h, which corresponds to the 

navigation icon 3016 of the home page 3000 of Fig. 30. By leaving the user's digit 

stationary in that location for a selected period of time, the media controller subsystem 348 

determines that the user desires to activate the navigation icon 3016, which causes a 

different display to be rendered. The new display is remapped to the control surface so 

that the dividing lines on the control surface mirror the dividing lines overlain on the new 

display. By way of further example, the user's digit points at 3304f, which corresponds to 

the display field for date and time of the home page 3000 of Fig. 30. A screen reader 

reads the date and time to the user. By way of further example, the user's digit points at 

3304dd, which corresponds to the display field for appointment of the home page 3000 of 

Fig. 30. A screen reader reads the displayed appointment information to the user. 

[0788] Optical tracking of the user's digit enables the location of the digit. Optical 

tracking typically determines in real-time the position of the digit by tracking the positions 

of either active or passive infrared markers attached to the object. The position of the point 

ofreflection is determined using the camera sensors 760, motion sensors 744, and/or 

infrared sensors 740. In one configuration, the user's digit is equipped with 

Markers can be light reflectors (,,passive markers", e.g. retroreflectors) or light emitters 

("active markers", e.g. LEDs). To also measure the orientation of a body, several (greater 

than or equal to 3) of these markers have to be arranged at a known geometry. The camera 

sensors 760 scan a certain volume and detect the light that comes from the markers. These 

images are processed to identify and calculate potential marker positions (in image 

coordinates). The result of each measurement are coordinates that describe the position of 

the markers, and hence the position and orientation of the body carrying the markers. 

[0789] Other techniques can be employed. The cell dividing lines can be projected onto 

the control surface by the camera sensors 760. The position of a selected digit of the user 

can be tracked using image processing of images of the control surface with the cell 

boundary or dividing lines in the images. Examples of other techniques include video 

tracking, such as blob tracking, kernel-based tracking, contour tracking, visual feature 

matching, match moving, motion capture, motion estimation, Swistrack, and single 

particle tracking. 

[0790] The operation of the control surface will be discussed with reference to Fig. 35. 

[0791] In step 3500, the media controller subsystem 348 detects a stimulus, such as 

ignition of the engine, motion of the vehicle, the vehicle being placed in gear, a gesture or 

other activation command from the user, and the like. 
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[0792] In response, the media controller subsystem 348, in step 3504, maps the current 

display of a selected one of the driver's device or user interface 212, 248, user interface 

(s)/input interface(s) 324 and/or I/0 module 312 to a selected control surface. This can 

include proportional sizing the control surface to the display and determining cell and cell 

boundary locations. The sizes of the cells are commonly proportional to the 

corresponding displayed content. 

[0793] In step 3508, the media controller subsystem 348 determines, by one or more of 

the motion sensors 744, infrared sensors 740, and camera sensors 760, whether a user's 

digit has moved relative to the stationary cell boundaries and cells on the mapped control 

surface. 

[0794] When movement is detected, the media controller subsystem 348, in step 3512, 

detects or determines, by one or more of the motion sensors 744, infrared sensors 740, and 

camera sensors 760, the position of the digit on the control surface relative to the cells and 

cell boundaries. 

[0795] In step 3 516, the detected position of the digit is mapped to the currently 

displayed content. This is done by mapping the cell where the tip of the digit is positioned 

to the corresponding displayed content on the display. 

[0796] In step 3520, the media controller subsystem 348 performs an action based on the 

detected digit position. The action depends on the type of displayed content 

corresponding to the digit position. When the displayed content is activatable or 

selectable, the media controller subsystem 348 activates the corresponding task, function 

or operation. When the displayed content is not activatable or selectable, a screen reader 

in the media controller subsystem 348 reads the displayed content to the user. Some 

operations are drag-and-drop operations where content is moved by the user's digit from 

one location to another, such as a destination or waypoint being dragged from one 

location and dropped into a set destination or wet waypoint box. This can be done by 

detecting the user's digit in a first location, determining that the displayed content can be 

dragged and dropped to another location, waiting for the digit to move to a second 

location, and, when in the second location, dropping the content into displayed content 

corresponding to the second location when the displayed content permits this operation to 

be performed. 

[0797] As noted, when the task, function or operation causes the display to change the 

control surface is remapped to the display. 
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[0798] In another embodiment, the UI may not include any display at all. Because any 

surface can receive input, as provided herein, a display is not needed. Examples of this 

type of display-less UI can be implemented on any surface that has a substantially flat or 

planar area or surface. In one embodiment, the UI area may include a capacitive and/or 

resistive touch interface region. In another embodiment, the UI area may be a surface that 

includes an area visible from at least one image sensor (e.g., camera, etc.). Other 

examples of a display-less UI may include a volume of space in which a user can move a 

pointer. 

[0799] In the examples provided above, a user may navigate the non-displayed UI 

elements (e.g., icons, buttons, etc.) using sound, haptic feedback, etc. 

[0800] An operation of the media controller subsystem 348 will now be described with 

reference to Fig. 26. 

[0801] In step 2600, a stimulus is detected by the media controller subsystem 348 based 

on input from one or more vehicle sensors. An exemplary stimulus includes a change in 

vehicle operating state. Common changes in vehicle operating state include a change from 

"parked" to "forward gear" and vice versa, from "parked" to "reverse gear" and vice 

versa, from "forward gear" to "reverse gear" and vice versa, and from stationary to in 

motion and vice versa. 

[0802] In decision diamond 2604, the media controller subsystem 348 selects a device 

or user interface 212, 248, user interface (s)/input interface(s) 324 and/or I/O module 312 

and determines whether or not it is associated with the driver. This is typically determined 

by determining whether or not the selected device or user interface 212, 248, user interface 

(s)/input interface(s) 324 and/or I/O module 312 is located in an area and/or zone 

occupied by the driver. Location of the device or user interface 212, 248, user interface 

(s)/input interface(s) 324 and/or I/O module 312 can be determined using the techniques 

noted above. 

[0803] When the device or user interface 212,248, user interface (s)/input interface(s) 

324 and/or I/O module 312 is located in the area and/or zone of the driver, the media 

controller subsystem 348, in step 2608, reconfigures the user interface to enable or disable 

(depending on the initial and final states) one of the features, settings, or filters discussed 

above. 

[0804] When the device or user interface 212,248, user interface (s)/input interface(s) 

324 and/or I/O module 312 is not located in the area and/or zone of the driver, the media 

controller subsystem 348, in step 2608, does not reconfigure the user interface to enable or 
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disable ( depending on the initial and final states) one of the features, settings, or filters 

discussed above. 

[0805] After performing either of steps 2608 or 2612, the media controller subsystem 

348 selects a next device or user interface 212,248, user interface (s)/input interface(s) 

324 and/or I/O module 312 and returns to decision diamond 2604. 

[0806] This process is continued until all devices or user interfaces 212, 248, user 

interface (s)/input interface(s) 324 and/or I/O modules 312 have been considered. 

[0807] In other embodiments, the media controller subsystem 348 can audibly warn of 

or describe an image detected via an infrared sensor, motion sensor or camera sensor that 

is in the path of the vehicle. Known image processing and image recognition techniques 

can be used to identify the object image and compare the image to a projected path of the 

vehicle. An exemplary technique acquires the image, pre-processes the acquired image, 

performs feature extraction from the pre-processed image, performs detection and/or 

segmentation using the extracted features, and performs high level processing and decision 

making. The path of the vehicle, as determined by a steering wheel setting and a projected 

path of the center line of the vehicle for that setting along with a width of the vehicle can 

be compared against the position of the object. When the projected path causes any 

portion of the vehicle to contact the object or be within an unsafe distance of the object, 

appropriate instructions or warnings can be issued. Thus, not only can a warning 

containing the object description be provided to the driver but also directions can be 

audibly provided to enable the driver to miss the object. For example, the driver can be 

instructed by one or more of the following: "Watch Out!"; "Tum the wheel left, a little 

more, a little more, perfect, straighten out"; "Tum the wheel right, a little more, a little 

more, perfect, straighten out"; and the like. This can provide invaluable assistance to 

driver's who struggle, for example, with backing up the vehicle due to depth perception 

and/or orientation issues. 

[0808] User Account Management and Occupant Control of Vehicle Tasks, Functions 

and Operations 

[0809] The vehicle control system 204 can manage user accounts that stipulate, control, 

and define rights and privileges of each user of the vehicle and vehicle network. Different 

users and/or devices may include different accounts. In some cases these accounts may 

include user and/or device-specific privileges. 

[0810] For example, a system user has exclusive rights and privileges over all 

communication device firewall rules and running software. The system user can control 
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selected vehicle tasks, functions and operations and infotainment via predetermined or 

preconfigured gestures. A manufacturer or vendor user can have local or remote access to 

on board control system data and alter the parameters and settings in the vehicle control 

system and to perform diagnosis and repair. A dashboard user can have rights to launch a 

dashboard application and authenticate guest or default users and change permissions to 

trusted friends or family members. Dashboard users can read on board diagnostic system 

data but cannot overwrite or change it. A user can be both a system and dashboard user. 

An Internet source interacting with the vehicle has only http rights to respond to http 

requests received from the vehicle. The requests can target different user data but these 

are filtered by default user accounts. Guest users have no rights. Family and friend users 

have rights to play media from the media controller and to stream its media to the 

controller. They may or may not have rights to control vehicle tasks, functions and 

operations, whether or not by gesture. The back seat displays are part of this group of 

users. The back seat displays can be smart WiFi removable communication devices that 

can be removed from the vehicle in WiFi range of the communication network. 

[0811] In one example, a child user may wish to change the temperature in his zone of 

the vehicle. Continuing the example, the child may have an account that allows access to 

this feature (but not other more critical features). As such the child may change the 

temperature via the device or other control. The child, however, may not be entitled to 

change the feature for an area or zone other than that in which he or she is currently 

located. Additionally or alternatively, a driver may have a broader account and privileges. 

In this case, the driver may control critical features, and even tasks, operations, and 

functions, of a vehicle. Remote control of a vehicle or infotainment task, operation, or 

function through the on board vehicle computer and by a portable or handheld 

computational device, such as a cellular phone or tablet computer, interconnected with the 

vehicle computer, can be permitted for some users but not others. For example, a 

privileged user can control an infotainment or climate control function on the dashboard 

from the back seat of the vehicle. The control of the vehicle or infotainment task, 

function, or operation may be made via a device or user interface 212, 248, user interface 

(s)/input interface(s) 324 and/or I/O module 312. Accordingly, occupant control of a 

(typically non- or less critical) vehicle task, function, or operation (such as an infotainment 

task, function or operation) can be done using an on board ( or vehicle mounted) 

computational device or a portable computational device discrete from and not mounted 

on the vehicle. 
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[0812] In another example, a user in the rear passenger seat of a vehicle may wish to 

take control of specific features that are allowed in that zone. Such features may include 

controlling the climate, changing a radio station or infotainment presentation, opening a 

window, setting a volume level, setting a screen contrast and/or resolution, and/or 

adjusting a seat position. The control of these features may be provided to the user in the 

rear passenger seat via a display, gesture control region, or other device associated with 

the zone in which the rear passenger is seated. Associated devices may include the user's 

smart-phone, tablet, computer, and/or other device. 

[0813] In yet another example, a vehicle occupant can perform a first set of vehicle 

tasks, functions and operations when in a first area and/or zone and a different set of 

vehicle tasks, functions, and operations when in a different second area and/or zone. For 

instance, a vehicle occupant can drive the car or perform another critical vehicle task, 

function or operation when seated in the driver's seat but not when seated in a different 

seat. When the vehicle occupant is in the back seat, he is unable to be a back seat driver of 

the vehicle or perform another critical vehicle task, function or operation. 

[0814] In yet another example, a vehicle occupant can perform a first set of vehicle 

tasks, functions and operations when the vehicle is in a first operating state and a different 

set of vehicle tasks, functions, and operations when the vehicle is in a second operating 

state. The vehicle occupant, for instance, can watch a video on the driver's center console 

or display subsystem when parked and/or the vehicle is stationary (not in motion) but 

cannot watch the video on the driver's center console or display subsystem when the 

vehicle is in gear and/or motion. 

[0815] In yet another example, a different authentication procedure is used for the 

vehicle occupant when requesting a first set of vehicle tasks, operations, and functions 

than when requesting a second set of vehicle tasks, operations, and functions. When the 

vehicle occupant is entitled to drive the vehicle or perform another critical vehicle task, 

function or operation, a different and higher or more stringent set of authentication 

requirements can be required than when the vehicle occupant is not entitled to drive the 

vehicle. For instance, multiple authentication techniques may be used in the former case 

but only one in the latter case. 

[0816] As noted, the vehicle control system 204 manages user accounts, which contain 

user credentials, such as user identifiers, passwords, user biometric data ( e.g., fingerprints, 

retina images, facial characteristics, user weight, and other physical characteristics), and 

rights and privileges of the user in performing vehicle tasks, functions, and operations, 
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both critical and non-critical. In addition to the rights and privileges defined in the user 

account, the vehicle control system 204 can consider additional gating or filtering factors, 

such as current user position ( e.g., what area and/or zone the user is located or seated in), 

in determining what rights and privileges apply currently to the user. 

[0817] The vehicle control system 204 can manage and enforce accounts for 

authenticated and non-authenticated users. Each account specifies rights and privileges 

for the corresponding user and/or security/authentication requirements and/or personal 

settings of the user (such as seat and lumbar settings, climate control settings, lighting 

settings, configuration of instrument cluster, rear view mirror settings, driving modes 

(such as fuel economy, sport, city, and the like), media channel settings or presets, media 

delivery preferences, music genre preferences, scheduled programs, play lists, 

synchronization with cloud-based data associated with the user (such as iCloud™ of 

Apple™, Outlook™, and the like with examples of cloud-based data being electronic 

calendar, email, contacts, media content, texts, voice mail messages, and the like), 

application-specific personalization and selections, display settings and configurations, 

and the like) and other information noted above with respect to the profile data 252 and 

device data 220. These will be henceforth encompassed by any reference to a user's 

account. 

[0818] For example, an owner of the vehicle would have the right and privilege not only 

to access infotainment media but also to access and control critical and non- or less critical 

vehicle tasks, functions, and operations. Because he is entitled to the highest level of 

rights and privileges, his or her authentication requirements may be more demanding than 

another vehicle occupant not having such rights and privileges. A child of the vehicle 

owner on the other hand would have a very restricted or no right to access and control 

vehicle tasks, functions, and operations ( except for climate control, seat, and/or window 

settings) and restricted rights to access infotainment media. As noted above, a child filter 

could be configured by the vehicle owner to prevent the child from accessing age­

restricted media. 

[0819] A guest of the vehicle owner having no corresponding account would be 

provided with a default account having default and restricted rights and privileges to 

access vehicle and infotainment tasks, functions, and operations, and settings and 

configurations, which could be expanded based on input from the owner. This could be 

done in response to a query by the vehicle control system 204 that the vehicle occupant is 

not recognized ( or authenticated). The vehicle control system 204 could provide the 
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owner with multiple default accounts, one for an adult with driving privileges, one for an 

adult without driving privileges, and one for a child, and request the owner select the 

appropriate default account for the occupant. An identifier of the occupant and optionally 

authentication credentials would be inputted by the owner, and the vehicle control system 

204 could store image processing information of the occupant's facial or other image, 

biometric information, and/or occupant weight for purposes of authentication. The owner 

could define, in an account created or modified by the owner, the rights and privileges of 

the person associated with the account. 

[0820] An operation of the vehicle control system 204 is shown in Fig. 27. 

[0821] In step 2700, the vehicle control system 204 detects a stimulus, such as a driver 

prompt, presence of an occupant, and the like. As noted above, the presence of an 

occupant can be sensed by seat weight sensors, image processing analysis, motion 

detection, proximity of a key fob, and/or biometric information. 

[0822] In decision diamond 2704, the vehicle control system 204 determines whether or 

not each of the vehicle occupants has been authenticated successfully. Authentication can 

be performed by any suitable technique and using any suitable input, such as by one or 

more ofreceiving and validating user credentials, sensing an occupant's weight in a seat 

(with the weight being different from weight ranges predefined for each known occupant), 

image processing performed on the facial characteristics of the various vehicle occupants 

( and comparing the sensed facial characteristics against those for known occupants), 

biometrics (such as a fingerprint image of the occupant sensed by the occupant touching a 

touchscreen display, retinal scan, heart rhythm as received by conductive elements on a 

vehicle component such as the steering wheel or gear shift) (which are compared against 

corresponding stored biometrics for known occupants), and the like. An unauthenticated 

occupant could be recognized by sensing an occupant's weight in a seat (with the weight 

being different from weight ranges predefined for each known occupant), image 

processing performed on the facial characteristics of the various vehicle occupants (with 

the sensed facial characteristics failing to match stored facial characteristics for known 

occupants), unrecognized biometrics (which do not correspond to biometrics for known 

occupants), and the like. 

[0823] Authentication using image processing applied to video images of occupants in 

the vehicle can be performed by any suitable technique. In one technique, facial 

recognition occurs in two stages, namely face detection and recognition. The face 

detection stage attempts to obtain an acceptable image from the video stream of the 
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vehicle occupants to use in the face recognition stage. The face recognition process uses 

the image obtained from the detection stage and compares it with a database of known 

faces. When the facial image obtained from the detection stage matches a known stored 

facial image, authentication is successful. When the facial image obtained from the 

detection stage fails to match a known stored facial image, authentication is unsuccessful. 

As noted, image processing can be augmented by other security mechanisms for higher 

level privileges, such as authentication by user credentials (e.g., pattern lock, PIN, or other 

password). 

[0824] When the user is authenticated successfully, the vehicle control system 204, in 

step 2708, retrieves the corresponding account for the successfully authenticated user. 

[0825] In step 2712, the vehicle control system 204 next determines the area and/or zone 

(e.g., seat position) occupied by the authenticated user, such as by using any of the 

techniques discussed herein, including without limitation image processing information of 

the various occupants, sensed seat weight, user input, location coordinates received from a 

portable computational device, such as a cell phone, tablet computer, or personal digital 

assistant associated with the user, and the like. The vehicle control system 204 may also 

determine an operating state of the vehicle, e.g., in motion, parked, in gear, in neutral, and 

the like. 

[0826] In step 2716, based on location (e.g., seat position) of the corresponding 

authenticated user and/or the operating state of the vehicle, the vehicle control system 204 

enables eligible rights, privileges, settings and configurations set forth in the 

corresponding account and disables ineligible right or privileges or alters settings and 

configurations. 

[0827] When the user is not authenticated successfully, the vehicle control system 204, 

in step 2720, creates an account for the unauthenticated user as set forth above. As noted, 

the account can be a default account. 

[0828] Another application of the vehicle control system 204 for authentication by facial 

recognition is shown in Figs. 28-29. 

[0829] In step 2800, the vehicle control system 204 detects a stimulus or trigger event. 

[0830] In step 2804, the vehicle control system 204 provides, via the device or user 

interface 212,248, user interface (s)/input interface(s) 324 and/or I/O module 312, the 

user with a face detection screen, such as that shown in Fig. 29. As shown in Fig. 29, the 

face detection screen 2900 is a dashed outline 2904 of a human face having eye holes 

2908a and b to enable the user to align his or her face with the screen for a higher quality 
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video image of the user's face. This screen 2900 prompts the user to align his or her face 

such that the facial recognition camera can obtain a good image. The screen can show the 

video feed from the facial recognition camera with the dashed outline as an overlay. The 

dashed outline is intended to assist users situate his or her image properly in the camera's 

field of view. An instruction line 2912 can appear at the top of the screen 2900. 

[0831] When an acceptable facial image is not obtained so that facial recognition cannot 

be performed, the vehicle control system 204 proceeds 2803to a manual sign-in step 

(discussed below) and provides the user with a face recognition failure notification dialog 

over the screen 2900 of the device or user interface 212, 248, user interface (s)/input 

interface(s) 324 and/or I/0 module 312 in step 2812. If a proper facial image is obtained, 

the vehicle control system 204, in step 2816, searches through a repository of stored facial 

images to find a match and, during the mapping, provides the user with a recognition 

progress indicator modal on the screen 2900. 

[0832] When recognition is not successful or no match is found, the vehicle control 

system 204 proceeds to step 2812 and the manual sign-in step discussed below. 

[0833] When recognition is successful and a match is found, the vehicle control system 

204 proceeds to step 2820 and applies the personal settings of the user, such as any or all 

of the settings referenced above. A settings application progress modal can be displayed 

over the displayed screen. 

[0834] In step 2812, the vehicle control system 204 provides the user with a manual 

sign-in screen (not shown) requesting input of the user's credentials. The manual sign-in 

screen, for example, can include fields for user identifier and password and options to sign 

in or continue as a guest. 

[0835] When the credentials are not received within a time out period or are incorrect or 

at the request of the user in step 2812, the vehicle control system 204 can create 2828 a 

guest or default account for the user as discussed above and applies default settings. 

[0836] When the credentials are received and successfully authenticated, the vehicle 

control system 204 in step 2820 applies the personal settings of the user. 

[0837] The vehicle control system 204, after steps 2820, 2824, or 2828 proceeds to step 

2832 and provides a home screen page, such as home page 3000, configured in accordance 

with the applicable settings. 

[0838] Configuration ofHaptic Feedback and Visual Preferences in Vehicle User 

Interfaces 
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[0839] The profile data 252 can include, for each occupant in a corresponding user 

profile, physical impairment information, such as information regarding a disability. The 

physical impairments include vision impairments (e.g., low vision, blindness, night and 

color blindness, and light sensitivity), hearing impairments (such as hearing loss, hard-of­

hearing, and deafness), dexterity and mobility impairments (such as caused by arthritis, 

cerebral palsy, multiple sclerosis, loss of limb or digit, spinal cord injury, and repetitive 

stress injury), and language and/or communication impairments (such as aphasia, delayed 

speech, dyslexia, and other conditions resulting in difficulties remembering, solving 

problems, and/or perceiving sensory information). 

[0840] System data 208 can include rules to implement by the vehicle control system 

204 an accessibility or assistive technology. This can include reconfiguring, for example, 

the driver's device or user interface 212, 248, user interface (s )/input interface(s) 324 

and/or I/0 module 312. Once the user having the impairment is located in the vehicle or 

correlated with a particular seat position and/or device or user interface 212, 248, user 

interface ( s )/input interface( s) 3 24 and/ or I/ 0 module 312, the accessibility or assistive 

technology can be applied to the corresponding device or user interface 212, 248, user 

interface (s )/input interface(s) 324 and/or I/0 module 312. The type of accessibility or 

assistive technology employed can depend not only on the type and capabilities of the 

device or user interface 212,248, user interface (s)/input interface(s) 324 and/or I/0 

module 312 but also on the seat position of the impaired user. Specifically, when the 

impaired user is a driver of the vehicle, he or she may receive different accessibility or 

assistive technology compared to when he or she is a non-driving vehicle occupant or 

passenger. 

[0841] The type of assistance provided by the vehicle control system 204 depends on the 

particular impairment and/or disability involved. For example, if the vehicle control 

system 204 were to determine that the user has a particular impairment and/or disability, 

the vehicle control system 204 can recommend and/or implement automatically other 

feature or device settings and/or accessible technology that may provide improved access 

for the user. By way of illustration, information, commands, warnings, and requests 

provided by way of the driver's device or user interface 212, 248, user interface (s )/input 

interface(s) 324 and/or I/0 module 312 to users with vision impairments can be one or 

more of the use of screen magnification, high contrast ( e.g., between text and background 

colors such as white text on a black background, large font size and/or icon size ( e.g., 

without changing screen resolution), color changes on the screen, a screen reader ( or other 
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text-to-speech program), speech recognition software (such as to operate the computer 

and/or software), enablement of a read mode, keyboard web page navigation, and the like. 

Information, commands, warnings, and requests provided by way of the driver's device or 

user interface 212, 248, user interface (s)/input interface(s) 324 and/or I/O module 312 to 

users with a hearing impairment can be one or more of the use of text or visual alternatives 

for sounds, high volume levels, changed computer sounds, sign language interpretation or 

translation ( e.g., by image processing and acquisition based on visual images captured by 

one or more camera sensors), a text phone application, and the like. Information, 

commands, warnings, and requests provided by way of the driver's device or user 

interface 212,248, user interface (s)/input interface(s) 324 and/or I/O module 312 to users 

with a dexterity and/or mobility impairment can be one or more of the use of particular 

mouse settings (e.g., mouse button configuration and timing (such as double-click speed), 

to make the mouse pointer more visible, and to alter the scroll speed of the mouse wheel 

or how quickly the mouse pointer responds to movements of the mouse), an increased size 

of a mouse-selectable screen element to provide a larger target, mouse keys to move the 

mouse pointer, sticky keys, toggle keys, filter keys, keyboard shortcuts, access keys, 

keyboard settings, an on-screen keyboard, speech recognition software (such as to dictate 

into almost any application (e.g., the user can dictate documents and email, surf the web, 

and control selected vehicle tasks, functions, and operations by voice command)), 

disablement of the automatic arrangement of windows when the mouse cursor is moved to 

the edge of the screen, enablement of activate a window by hovering over it with the 

mouse cursor, keyboard web page navigation, a disability assistive keyboard (such as an 

alternative keyboard) displayed on the screen, a keyboard filter, and the like. Information, 

commands, warnings, and requests provided by way of the driver's device or user 

interface 212,248, user interface (s)/input interface(s) 324 and/or I/O module 312 to users 

with a language and/ or communication impairment can be one or more of the use of sticky 

keys, toggle keys, filter keys, enablement of remove background images, disablement of 

all unnecessary animations, long period for notification dialog boxes to stay open, a 

keyboard filter, speech recognition software, enablement of a read mode, a screen reader, 

keyboard web page navigation, and a speech synthesizer, and the like. Information, 

commands, warnings, and requests provided by way of the driver's device or user 

interface 212,248, user interface (s)/input interface(s) 324 and/or I/O module 312 to users 

with a learning impairment can be one or more of the use of a word prediction program, a 
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reading tool, a learning disability program, a speech synthesizer, and speech recognition 

programs. 

[0842] For users with an impairment, an assistive technology can use haptic feedback to 

provide information to a user. Haptic technology, or haptics, is a tactile feedback 

technology which takes advantage of the sense of touch by applying forces, vibrations, or 

motions to the user. Haptic feedback commonly uses the sense of touch in a user interface 

to provide information to an end user. The user interface can be any device with which a 

body part of the user is in contact and through which haptic feedback can be transmitted. 

Exarnples include a steering wheel, tactile electronic display, seat, seat belt, fr)ot pedal, 

gear shift, center or rear center console, arm rest, other contact surface, and the like. In 

one configuration, the assistive technology is a system where at least two actuators are 

positioned beneath a user interface to provide vibratory feedback when a user makes 

contact with the unit. One actuator can induce a feedback vibration while one or more 

other actuator creates a second vibration to suppress the first from propagating to 

unwanted regions of the interface, thereby "localizing" the haptic experience. To 

minimize driver's attention away from the road or for a visually impaired occupant, tactile 

( or haptic or aural) feedback can be used to help a user identify which button / icon they 

are touching or pressing, without drawing their visual attention away from the road. It can 

also be used, for the hearing impaired, haptic feedback can be used to identify external 

sounds, such as sirens of an emergency vehicle, and/or a vehicle horn and/or information 

about a vehicle task, function or operation, such as an engine-related warning being 

activated, vehicle speed, vehicle gear currently engaged, and the like. Each type of 

information to be provided by haptic feedback to the user can have a correspondingly 

different haptic feedback response to enable the user to distinguish between types of 

information. For example, a police siren can have a different haptic feedback than an 

ambulance siren, both of which can have a different haptic feedback from an engine­

related warning. 

[0843] The external sound can be detected by one or more sound sensors positioned 

interiorly and/or exteriorly to the vehicle. Each sensor generates an analog or digital 

representation of the sound detected over a selected frequency range. The vehicle control 

system uses template matching to associate the profile of the sound detected with a 

corresponding matching profile of type of sound. In other words, the sound profile is the 

template and the sensed sound profile of a police siren is matched to the template sound 

profile. 
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[0844] Sensed sound template matching can be used to generate an alert or sound in a 

different frequency range to a user. All or part of the sensed sound profile can be 

frequency shifted to provide a corresponding output sound profile covering a different 

frequency range. The matching type of sound can have a unique corresponding output 

sound profile. The output sound profile can be played to the vehicle occupants over the 

sound system of the vehicle. The output sound profile may be suited to a user's particular 

frequency and/or hearing disability such that the output sound profile contains a set of 

frequencies that the user can hear. The sound may even adjust an audible signal presented 

to a user ( e.g., statically, dynamically, and/or combinations thereof) to provide a 

differently shaped or phase-shifted sound profile. The sound profile over certain 

frequency ranges can be exaggerated in magnitude and/or the sound profile over certain 

frequency ranges can be decreased in magnitude or eliminated altogether. The output 

sound profile is played over the vehicle's sound system in temporal proximity to the 

detection of the corresponding external sound profile to alarm the occupant. In one 

configuration, the output sound profile is played over the spatially dispersed speakers in 

the passenger compartment with sound delays ( or phase shifts) and/ or magnitude levels at 

each speaker simulating the sound delays and/or magnitude levels of the various portions 

of the sound sensed by the various sound detectors positioned inside and/or outside of the 

vehicle. This can indicate to the user spatially where the origin or source of the sound is 

located relative to the vehicle. 

[0845] Alternative to or in addition to playing the output sound profile, visual signals 

and/or alerts to a user ( e.g., flashing lights, increasing intensity associated with a visual 

signal, animated icons, etc.) can be provided visually to the user. The color, brightness, 

duration, and/or intensity of the light emitted and/or appearance of the animated icon can 

vary by the matching type of sound profile such that each type of sound profile has a 

unique set of visual signals and/or alerts to the user. 

[0846] The general interfaces of a vehicle, including but not limited to, at least one of 

the infotainment system, interfaces, graphical user interfaces, and the like, can be 

configured to display color-blind friendly colors so that the interface is meaningful and 

usable for a color-blind user. Colors, contrast, brightness, etc. may be configured to 

provide an optimum user experience based on the type of color-blindness. 

[0847] The vehicle control system can adjust or modify settings on manual controls to 

account for a user impairment or medical condition, age, physical condition or 

characteristics, and/or driving history. This information can be recorded in a 
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corresponding user profile, obtained over the Internet from a remote source (such as 

driving history from a law enforcement agency), and/or sensed by observing the user's 

behavior over time. For instance, the user may not respond quickly to a vehicle sensed 

obstacle in the path of the vehicle, may move, shake or jitter the steering wheel slightly 

during vehicle operation. The user response time, pedal displacement of the user, force 

applied to a pedal by the user, steering wheel displacement during straight-line driving, 

and the like can be monitored by the vehicle control system and the monitored behavior 

analyzed and stored in the corresponding user profile. Analysis can by matching the 

observed behavior against various templates. The closest template is associated with a 

corresponding set of configuration rules regarding what settings to use for manual controls 

of the vehicle, The abilities can be based on driving or responsiveness tests and/or driver 

profiles maintained by a law enforcement or driver regulating agency. 

[0848] Based on impairment, medical condition, age, and/or abilities, for example, the 

steering wheel, pedals, and/or other systems can be adjusted for play and/or 

responsiveness. For example, an individual who suffers from one or more of Parkinsons, 

old age, shaking, etc. may require more "play" in the steering wheel such that any shaking 

and/or small movements of the individual do not adversely affect the steering sensitivity of 

the vehicle. Upon detecting the user impairment, the vehicle control system may alter the 

characteristics of the steering wheel, for example, by reducing the sensitivity associated 

with movement. In one case, the sensitivity may be changed by modifying the electrical 

output in response to receiving a certain mechanical angular movement of the steering 

wheel. For instance, an angular movement of 10 degrees at the steering wheel may be the 

minimum default angular movement to cause the wheels on a vehicle to begin to tum. 

Upon detecting a user's disability, this minimum default angular movement may be 

increased to 30 degrees, as an example. Therefore, small movements (e.g., under 30 

degrees) will not affect the steering. The changes to be implemented are typically based on 

rule sets in the system data 208 which map a set of user-related descriptors to 

recommended or required changes. The descriptors typically describe one or more of user 

impairment, medical condition, age, and/or abilities. 

[0849] As can be appreciated, the sensitivity associated with a steering wheel and/or 

other manual vehicle control systems may be increased based on a user's abilities. Using 

the example provided above, an angular movement of 10 degrees at the steering wheel 

may be the minimum default angular movement to cause the wheels on a vehicle to begin 

to tum. Upon detecting a user's ability (e.g., quick reactions, steady hands, past driving 
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history, past vehicle history, etc.) this minimum default angular movement may be 

decreased to 5 degrees, as an example. Therefore, smaller movements (e.g., of 5 degrees 

applied at the wheel) will cause the vehicle to begin turning (similar to racing vehicles 

and/or high-end cars, etc.). 

[0850] In other examples, (brake, emergency brake, accelerator and/or clutch) pedal 

movement range can be adjusted; that is, the vehicle control system can automatically 

adjust one or more of pedal stroke length, sensitivity, etc., based at least partially on user 

profile data and abilities. 

[0851] The adjustment based on user profile and abilities can be extended to adjust 

settings and configurations of automated vehicle response systems. A collision avoidance 

system is an automobile safety system designed to reduce the severity of an accident. Also 

known as precrash system, forward collision warning system or collision mitigating 

system, it uses radar and sometimes laser and camera sensors to detect an imminent crash. 

Once the detection is done, these systems either provide a warning to the driver when 

there is an imminent collision or take action autonomously without any driver input (by 

braking or steering or both). In one approach, the collision avoidance system works in 

multiple phases. In a first phase, the collision avoidance system provides warning of an 

impending accident, while the hazard warning lights are activated, the side windows and 

sunroof are closed and the front seat belts are tensioned. In a second phase, the warning is 

followed by light braking, strong enough to win the driver's attention. In a third phase, the 

collision avoidance system initiates autonomous partial braking. In a fourth phase, the 

collision avoidance system decelerates the car followed by automatic deceleration at full 

braking power, roughly half a second before projected impact. In another approach, the 

collision avoidance system provides a warning to the driver through a Heads Up Display 

that visually resembles brake lamps. If the driver does not react, the system pre-charges 

the brakes and increases the brake assist sensitivity to maximize driver braking 

performance. In another approach, the collision avoidance system comprises radar and 

camera-based crash imminent braking in which radar technology detects a possible crash 

threat and alerts the driver. If the driver does not appear to react quickly enough or does 

not react at all, the system intervenes to apply the brakes in an effort to avoid the crash. In 

another approach, the collision avoidance system has three warning stages. In the first 

warning stage, the collision avoidance system includes audible and visual warnings to 

brake. If ignored, the collision avoidance system in the second stage tugs on the shoulder 

portion of the seat belt two to three times as an additional tactile warning to the driver to 
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take action. In a third stage, the collision avoidance system predicts that a collision is 

unavoidable and includes full seat belt slack takeup for more effective seat belt protection 

and automatic application of the brakes to lessen the severity of the predicted crash. In 

another approach, the collision avoidance system highlights pedestrians in front of the 

vehicle at night by alerting the driver with an audible chime and visually displaying them 

via a Heads Up Display. In another approach, the collision avoidance system uses 

electronic stability control sensors to measure steering angle, vehicle yaw and lateral 

acceleration of the vehicle and brake assist (BAS) sensors to detect emergency braking, 

The collision avoidance system can tighten the seat belts, adjust seat positions including 

rear seats (if installed), raise folded rear headrests (if installed) and close the sunroof and 

windows if it detects a possible collision (including rollover). The collision avoidance 

system can use radar to monitor the traffic situation ahead and provide automatic partial 

braking if the driver does not react to the warnings and the system detects a severe danger 

of an accident. The disclosure can be applied to other automated response systems besides 

collision avoidance systems. 

[0852] The vehicle can adjust the settings of the automotive response systems, such as a 

collision avoidance system, to reflect a driver's unique abilities and/or impairments. The 

settings for instance can be for instance the time at which a warning of a potential collision 

is provided to the driver, the duration of the driver response or reaction time interval from 

a warning of a collision is provided to the driver and the initiation of automated braking, 

the braking force or deceleration of automated braking, and the time over which 

automated braking occurs. For example, a driver with particularly quick responses can 

have less fault tolerant triggers than a driver with slow responses; that is, the collision 

avoidance system for the former driver will trigger automated braking later than the 

collision avoidance system for the latter driver. 

[0853] An operation of the vehicle control system will be discussed with reference to 

Fig. 31. 

[0854] In step 3100, the vehicle control system senses a stimulus, such as ignition of the 

vehicle, the vehicle being placed in gear, a door opening or closing to permit a person to 

enter or exit the vehicle, activation of a graphical user interface, and the like. 

[0855] In step 3104, the vehicle control system determines an identity of each occupant 

and, based on the occupant's user profile, whether or not the occupant has an impairment. 

The occupant may be identified by any suitable technique, including authentication, 

electronic address information of a portable communication device associated with the 
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user, image recognition, seat sensor feedback (e.g., weight of occupant), seat and lumbar 

settings selected by the occupant, and the like. 

[0856] When the occupant has an impairment, the vehicle control system determines, in 

step 3108, occupant seating and/or interface location. The interface can be, for example, a 

graphical user interface, steering wheel, brake, clutch, or accelerator pedal, gear shift, or 

other communication interface by which the occupant is provided or provides information 

to the vehicle control system. 

[0857] In step 3112, the vehicle control system configures the vehicle communication 

interface based on the type and/or severity of the occupant impairment(s), seating position 

of the occupant, and/or type of interface. 

[0858] In step 3116, the vehicle control system selects a next occupant of the vehicle 

and returns to decision diamond 3104. 

[0859] An operation of the vehicle control system will be discussed with reference to 

Fig. 32. 

[0860] In step 3200, the vehicle control system senses a stimulus, such as ignition of the 

vehicle, the vehicle being placed in gear, a door opening or closing to permit a person to 

enter or exit the vehicle, activation of a graphical user interface, and the like. 

[0861] In step 3204, the vehicle control system determines an identity of each occupant, 

retrieves the corresponding user profile and relevant system data. The occupant may be 

identified by any suitable technique, including authentication, electronic address 

information of a portable communication device associated with the user, image 

recognition, seat sensor feedback ( e.g., weight of occupant), seat and lumbar settings 

selected by the occupant, and the like. 

[0862] In decision diamond 3208, the vehicle control system, based on the occupant's 

user profile and/or relevant system data, determines whether or not the occupant has an 

ability that deviates sufficiently from a normal range for the subject vehicle 

communication interface and/or automated vehicle response system. The normal range is 

defined for each type of activity and for each type of interface and/or automated control 

system. As will be appreciated, different types of activities, different types of interfaces, 

and/or different types of automated control systems have differing normal ranges. 

[0863] When the occupant has an activity that deviates sufficiently from a normal range, 

the vehicle control system retrieves and applies rule sets, in step 3212, to determine what 

settings of the vehicle communication interface and/or automated vehicle response system 

require alteration. 

Page 168 of 179 



Ford Ex. 1002 Page 177 of 746

Attorney Docket No. 6583-588 

[0864] In step 3216, the vehicle control system configures the vehicle communication 

interface and/or automated vehicle response system based on the rule set application. 

[0865] The vehicle control system then returns to step 3200. 

[0866] The exemplary systems and methods of this disclosure have been described in 

relation to configurable vehicle center or rear center consoles and associated devices. 

However, to avoid unnecessarily obscuring the present disclosure, the preceding 

description omits a number of known structures and devices. This omission is not to be 

construed as a limitation of the scopes of the claims. Specific details are set forth to 

provide an understanding of the present disclosure. It should however be appreciated that 

the present disclosure may be practiced in a variety of ways beyond the specific detail set 

forth herein. 

[0867] Furthermore, while the exemplary aspects, embodiments, options, and/or 

configurations illustrated herein show the various components of the system collocated, 

certain components of the system can be located remotely, at distant portions of a 

distributed network, such as a LAN and/or the Internet, or within a dedicated system. 

Thus, it should be appreciated, that the components of the system can be combined in to 

one or more devices, such as a Personal Computer (PC), laptop, netbook, smart phone, 

Personal Digital Assistant (PDA), tablet, etc., or collocated on a particular node of a 

distributed network, such as an analog and/or digital telecommunications network, a 

packet-switch network, or a circuit-switched network. It will be appreciated from the 

preceding description, and for reasons of computational efficiency, that the components of 

the system can be arranged at any location within a distributed network of components 

without affecting the operation of the system. For example, the various components can 

be located in a switch such as a PBX and media server, gateway, in one or more 

communications devices, at one or more users' premises, or some combination thereof. 

Similarly, one or more functional portions of the system could be distributed between a 

telecommunications device(s) and an associated computing device. 

[0868] Furthermore, it should be appreciated that the various links connecting the 

elements can be wired or wireless links, or any combination thereof, or any other known 

or later developed element(s) that is capable of supplying and/or communicating data to 

and from the connected elements. These wired or wireless links can also be secure links 

and may be capable of communicating encrypted information. Transmission media used 

as links, for example, can be any suitable carrier for electrical signals, including coaxial 
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cables, copper wire and fiber optics, and may take the form of acoustic or light waves, 

such as those generated during radio-wave and infra-red data communications. 

[0869] Also, while the flowcharts have been discussed and illustrated in relation to a 

particular sequence of events, it should be appreciated that changes, additions, and 

omissions to this sequence can occur without materially affecting the operation of the 

disclosed embodiments, configuration, and aspects. 

[0870] A number of variations and modifications of the disclosure can be used. It would 

be possible to provide for some features of the disclosure without providing others. 

[0871] It should be appreciated that the various processing modules (e.g., processors, 

vehicle systems, vehicle subsystems, modules, etc.), for example, can perform, monitor, 

and/or control critical and non-critical tasks, functions, and operations, such as interaction 

with and/or monitoring and/or control of critical and non-critical on board sensors and 

vehicle operations ( e.g., engine, transmission, throttle, brake power assist/ brake lock-up, 

electronic suspension, traction and stability control, parallel parking assistance, occupant 

protection systems, power steering assistance, self-diagnostics, event data recorders, steer­

by-wire and/or brake-by-wire operations, vehicle-to-vehicle interactions, vehicle-to­

infrastructure interactions, partial and/or full automation, telematics, navigation/SPS, 

multimedia systems, audio systems, rear seat entertainment systems, game center or rear 

center consoles, tuners (SDR), heads-up display, night vision, lane departure warning, 

adaptive cruise control, adaptive headlights, collision warning, blind spot sensors, 

park/reverse assistance, tire pressure monitoring, traffic signal recognition, vehicle 

tracking (e.g., LoJack™), dashboard/instrument cluster, lights, seats, climate control, 

voice recognition, remote keyless entry, security alarm systems, and wiper/window 

control). Processing modules can be enclosed in an advanced EMI-shielded enclosure 

containing multiple expansion modules. Processing modules can have a "black box" or 

flight data recorder technology, containing an event ( or driving history) recorder 

( containing operational information collected from vehicle on board sensors and provided 

by nearby or roadside signal transmitters), a crash survivable memory unit, an integrated 

controller and circuitry board, and network interfaces. 

[0872] Critical system controller(s) can control, monitor, and/or operate critical systems. 

Critical systems may include one or more of ( depending on the particular vehicle) 

monitoring, controlling, operating the ECU, TCU, door settings, window settings, blind 

spot monitor, monitoring, controlling, operating the safety equipment (e.g., airbag 

deployment control unit, collision sensor, nearby object sensing system, seat belt control 
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unit, sensors for setting the seat belt, etc.), monitoring and/or controlling certain critical 

sensors such as the power source controller and energy output sensor, engine temperature, 

oil pressure sensing, hydraulic pressure sensors, sensors for headlight and other lights 

( e.g., emergency light, brake light, parking light, fog light, interior or passenger 

compartment light, and/or tail light state ( on or off)), vehicle control system sensors, 

wireless network sensor (e.g., Wi-Fi and/or Bluetooth sensors, etc.), cellular data sensor, 

and/ or steering/torque sensor, controlling the operation of the engine (e.g., ignition, etc.), 

head light control unit, power steering, display panel, switch state control unit, power 

control unit, and/or brake control unit, and/or issuing alerts to a user and/or remote 

monitoring entity of potential problems with a vehicle operation. 

[0873] Non-critical system controller(s) can control, monitor, and/or operate non-critical 

systems. Non-critical systems may include one or more of (depending on the particular 

vehicle) monitoring, controlling, operating a non-critical system, emissions control, 

seating system controller and sensor, infotainment/entertainment system, monitoring 

certain non-critical sensors such as ambient ( outdoor) weather readings ( e.g., temperature, 

precipitation, wind speed, and the like), odometer reading sensor, trip mileage reading 

sensor, road condition sensors ( e.g., wet, icy, etc.), radar transmitter/receiver output, brake 

wear sensor, oxygen sensor, ambient lighting sensor, vision system sensor, ranging sensor, 

parking sensor, heating, venting, and air conditioning (HV AC) system and sensor, water 

sensor, air-fuel ratio meter, hall effect sensor, microphone, radio frequency (RF) sensor, 

and/or infrared (IR) sensor. 

[0874] It is an aspect of the present disclosure that one or more of the non-critical 

components and/or systems provided herein may become critical components and/or 

systems, and/or vice versa, depending on a context associated with the vehicle. 

[0875] Optionally, the systems and methods of this disclosure can be implemented in 

conjunction with a special purpose computer, a programmed microprocessor or 

microcontroller and peripheral integrated circuit element(s), an ASIC or other integrated 

circuit, a digital signal processor, a hard-wired electronic or logic circuit such as discrete 

element circuit, a programmable logic device or gate array such as PLD, PLA, FPGA, 

PAL, special purpose computer, any comparable means, or the like. In general, any 

device(s) or means capable of implementing the methodology illustrated herein can be 

used to implement the various aspects of this disclosure. Exemplary hardware that can be 

used for the disclosed embodiments, configurations and aspects includes computers, 

handheld devices, telephones ( e.g., cellular, Internet enabled, digital, analog, hybrids, and 
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others), and other hardware known in the art. Some of these devices include processors 

(e.g., a single or multiple microprocessors), memory, nonvolatile storage, input devices, 

and output devices. Furthermore, alternative software implementations including, but not 

limited to, distributed processing or component/object distributed processing, parallel 

processing, or virtual machine processing can also be constructed to implement the 

methods described herein. 

[0876] In yet another embodiment, the disclosed methods may be readily implemented 

in conjunction with software using object or object-oriented software development 

environments that provide portable source code that can be used on a variety of computer 

or workstation platforms. Alternatively, the disclosed system may be implemented 

partially or fully in hardware using standard logic circuits or VLSI design. Whether 

software or hardware is used to implement the systems in accordance with this disclosure 

is dependent on the speed and/or efficiency requirements of the system, the particular 

function, and the particular software or hardware systems or microprocessor or 

microcomputer systems being utilized. 

[0877] In yet another embodiment, the disclosed methods may be partially implemented 

in software that can be stored on a storage medium, executed on programmed general­

purpose computer with the cooperation of a controller and memory, a special purpose 

computer, a microprocessor, or the like. In these instances, the systems and methods of 

this disclosure can be implemented as program embedded on personal computer such as an 

applet, JAVA® or CGI script, as a resource residing on a server or computer workstation, 

as a routine embedded in a dedicated measurement system, system component, or the like. 

The system can also be implemented by physically incorporating the system and/or 

method into a software and/or hardware system. 

[0878] Although the present disclosure describes components and functions 

implemented in the aspects, embodiments, and/or configurations with reference to 

particular standards and protocols, the aspects, embodiments, and/or configurations are not 

limited to such standards and protocols. Other similar standards and protocols not 

mentioned herein are in existence and are considered to be included in the present 

disclosure. Moreover, the standards and protocols mentioned herein and other similar 

standards and protocols not mentioned herein are periodically superseded by faster or 

more effective equivalents having essentially the same functions. Such replacement 

standards and protocols having the same functions are considered equivalents included in 

the present disclosure. 
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[0879] The present disclosure, in various aspects, embodiments, and/or configurations, 

includes components, methods, processes, systems and/or apparatus substantially as 

depicted and described herein, including various aspects, embodiments, configurations 

embodiments, subcombinations, and/or subsets thereof. Those of skill in the art will 

understand how to make and use the disclosed aspects, embodiments, and/or 

configurations after understanding the present disclosure. The present disclosure, in 

various aspects, embodiments, and/or configurations, includes providing devices and 

processes in the absence of items not depicted and/or described herein or in various 

aspects, embodiments, and/or configurations hereof, including in the absence of such 

items as may have been used in previous devices or processes, e.g., for improving 

performance, achieving ease and\or reducing cost of implementation. 

[0880] The foregoing discussion has been presented for purposes of illustration and 

description. The foregoing is not intended to limit the disclosure to the form or forms 

disclosed herein. In the foregoing Detailed Description for example, various features of 

the disclosure are grouped together in one or more aspects, embodiments, and/or 

configurations for the purpose of streamlining the disclosure. The features of the aspects, 

embodiments, and/or configurations of the disclosure may be combined in alternate 

aspects, embodiments, and/or configurations other than those discussed above. This 

method of disclosure is not to be interpreted as reflecting an intention that the claims 

require more features than are expressly recited in each claim. Rather, as the following 

claims reflect, inventive aspects lie in less than all features of a single foregoing disclosed 

aspect, embodiment, and/or configuration. Thus, the following claims are hereby 

incorporated into this Detailed Description, with each claim standing on its own as a 

separate preferred embodiment of the disclosure. 

[0881] Moreover, though the description has included description of one or more 

aspects, embodiments, and/or configurations and certain variations and modifications, 

other variations, combinations, and modifications are within the scope of the disclosure, 

e.g., as may be within the skill and knowledge of those in the art, after understanding the 

present disclosure. It is intended to obtain rights which include alternative aspects, 

embodiments, and/or configurations to the extent permitted, including alternate, 

interchangeable and/or equivalent structures, functions, ranges or steps to those claimed, 

whether or not such alternate, interchangeable and/or equivalent structures, functions, 

ranges or steps are disclosed herein, and without intending to publicly dedicate any 

patentable subject matter. 
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What is claimed is: 

1. A method, comprising: 

(a) receiving, by a microprocessor executable vehicle control system, a request 

from a vehicle occupant to perform a vehicle task, function and/or operation; 

(b) determining, by the microprocessor executable vehicle control system, that 

the vehicle occupant has been authenticated successfully; 

( c) accessing, by the microprocessor executable vehicle control system, an 

account for the vehicle occupant, the account defining rights and privileges of the user 

with respect to controlling a vehicle task, function and/or operation; 

( d) determining, by the microprocessor executable vehicle control system, at 

least one of an area and/or zone occupied by the vehicle occupant and an operating state of 

the vehicle; and 

( e) based upon the account corresponding to the vehicle occupant and the at 

least one of an area and/or zone occupied by the vehicle occupant and an operating state of 

the vehicle, applying, by the microprocessor executable vehicle control system, the 

following rules: 

(i) when the account permits the vehicle occupant to perform the 

requested vehicle task, function and/or operation, performing or causing to be performed 

the vehicle task, function, and/or operation; and 

(ii) when the account does not permit the vehicle occupant to perform 

the requested vehicle task, function and/or operation, not performing or causing to be 

performed the vehicle task, function, and/or operation. 

2. The method of claim 1, wherein, in step ( e ), the microprocessor executable 

vehicle control system applies the rules based on the account corresponding to the vehicle 

occupant and the area and/or zone occupied by the vehicle occupant and wherein the 

vehicle occupant can perform a first set of vehicle tasks, functions and operations when in 

a first area and/or zone and a different set of vehicle tasks, functions, and operations when 

in a different second area and/or zone. 

3. The method of claim 1, wherein, in step ( e ), the microprocessor executable 

vehicle control system applies the rules based on the account corresponding to the vehicle 

occupant and the operating state of the vehicle and wherein the vehicle occupant can 

perform a first set of vehicle tasks, functions and operations when the vehicle is in a first 

operating state and a different set of vehicle tasks, functions, and operations when the 

vehicle is in a second operating state. 

Page 174 of 179 



Ford Ex. 1002 Page 183 of 746

Attorney Docket No. 6583-588 

4. The method of claim 1, wherein rule (i) applies and the vehicle occupant is 

able to control the requested vehicle task, function and/or operation using one or more of a 

cell phone, laptop, tablet computer, and personal digital assistant. 

5. The method of claim 1, wherein a different authentication procedure is used 

for the vehicle occupant when requesting a first set of vehicle tasks, operations, and 

functions than when requesting a second set of vehicle tasks, operations, and functions. 

6. The method of claim 1, wherein the account comprises rights and privileges 

for the vehicle occupant with respect to a vehicle task, function or operation, security 

and/or authentication requirements and/or credentials for the vehicle occupant, and 

personal settings of the vehicle occupant. 

7. The method of claim 6, wherein the personal settings of the vehicle 

occupant comprise a plurality of a seat setting, climate control setting, lighting setting, 

configuration of an instrument cluster on a screen, rear view mirror setting, driving mode, 

media channel setting or preset, media delivery preference, music genre preference, 

scheduled program, play list, synchronization with cloud-based data associated with the 

vehicle occupant, application-specific personalization and selections, and a display setting 

and configuration. 

8. A vehicle, comprising: 

a microprocessor executable vehicle control system operable to: 

receive a request from a vehicle occupant to perform a vehicle task, function 

and/or operation; 

determine that the vehicle occupant has been authenticated successfully; 

access an account for the vehicle occupant, the account defining rights and 

privileges of the user with respect to controlling a vehicle task, function and/or operation; 

determine at least one of an area and/or zone occupied by the vehicle occupant and 

an operating state of the vehicle; and 

based upon the account corresponding to the vehicle occupant and the at least one 

of an area and/or zone occupied by the vehicle occupant and an operating state of the 

vehicle, apply the following rules: 

(i) when the account permits the vehicle occupant to perform the 

requested vehicle task, function and/or operation, performing or causing to be performed 

the vehicle task, function, and/or operation; and 
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(ii) when the account does not permit the vehicle occupant to perform 

the requested vehicle task, function and/or operation, not performing or causing to be 

performed the vehicle task, function, and/or operation. 

9. The vehicle of claim 8, wherein the microprocessor executable vehicle 

control system applies the rules based on the account corresponding to the vehicle 

occupant and the area and/or zone occupied by the vehicle occupant and wherein the 

vehicle occupant can perform a first set of vehicle tasks, functions and operations when in 

a first area and/or zone and a different set of vehicle tasks, functions, and operations when 

in a different second area and/or zone. 

10. The vehicle of claim 8, wherein the microprocessor executable vehicle 

control system applies the rules based on the account corresponding to the vehicle 

occupant and the operating state of the vehicle and wherein the vehicle occupant can 

perform a first set of vehicle tasks, functions and operations when the vehicle is in a first 

operating state and a different set of vehicle tasks, functions, and operations when the 

vehicle is in a second operating state. 

11. The vehicle of claim 8, wherein rule (i) applies and the vehicle occupant is 

able to control the requested vehicle task, function and/or operation using one or more of a 

cell phone, laptop, tablet computer, and personal digital assistant. 

12. The vehicle of claim 8, wherein a different authentication procedure is used 

for the vehicle occupant when requesting a first set of vehicle tasks, operations, and 

functions than when requesting a second set of vehicle tasks, operations, and functions. 

13. The vehicle of claim 8, wherein the account comprises rights and privileges 

for the vehicle occupant with respect to a vehicle task, function or operation, security 

and/or authentication requirements and/or credentials for the vehicle occupant, and 

personal settings of the vehicle occupant. 

14. The vehicle of claim 13, wherein the personal settings of the vehicle 

occupant comprise a plurality of a seat setting, climate control setting, lighting setting, 

configuration of an instrument cluster on a screen, rear view mirror setting, driving mode, 

media channel setting or preset, media delivery preference, music genre preference, 

scheduled program, play list, synchronization with cloud-based data associated with the 

vehicle occupant, application-specific personalization and selections, and a display setting 

and configuration. 

15. A tangible and non-transient computer readable medium comprising 

microprocessor executable instructions to perform functions, comprising: 
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(a) receiving a request from a vehicle occupant to perform a vehicle task, 

function and/or operation; 

(b) determining that the vehicle occupant has been authenticated successfully; 

( c) accessing an account for the vehicle occupant, the account defining rights 

and privileges of the user with respect to controlling a vehicle task, function and/or 

operation; 

( d) determining at least one of an area and/or zone occupied by the vehicle 

occupant and an operating state of the vehicle; and 

( e) based upon the account corresponding to the vehicle occupant and the at 

least one of an area and/or zone occupied by the vehicle occupant and an operating state of 

the vehicle, applying the following rules: 

(i) when the account permits the vehicle occupant to perform the 

requested vehicle task, function and/or operation, performing or causing to be 

performed the vehicle task, function, and/or operation; and 

(ii) when the account does not permit the vehicle occupant to perform 

the requested vehicle task, function and/or operation, not performing or causing to 

be performed the vehicle task, function, and/or operation. 

16. The computer readable medium of claim 15, wherein, in function ( e ), the 

microprocessor executable vehicle control system applies the rules based on the account 

corresponding to the vehicle occupant and the area and/or zone occupied by the vehicle 

occupant and wherein the vehicle occupant can perform a first set of vehicle tasks, 

functions and operations when in a first area and/or zone and a different set of vehicle 

tasks, functions, and operations when in a different second area and/or zone. 

17. The computer readable medium of claim 15, wherein, in function ( e ), the 

microprocessor executable vehicle control system applies the rules based on the account 

corresponding to the vehicle occupant and the operating state of the vehicle and wherein 

the vehicle occupant can perform a first set of vehicle tasks, functions and operations 

when the vehicle is in a first operating state and a different set of vehicle tasks, functions, 

and operations when the vehicle is in a second operating state. 

18. The computer readable medium of claim 15, wherein rule (i) applies and 

the vehicle occupant is able to control the requested vehicle task, function and/or operation 

using one or more of a cell phone, laptop, tablet computer, and personal digital assistant. 

19. The computer readable medium of claim 15, wherein a different 

authentication procedure is used for the vehicle occupant when requesting a first set of 
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vehicle tasks, operations, and functions than when requesting a second set of vehicle tasks, 

operations, and functions. 

20. The computer readable medium of claim 15, wherein the account comprises 

rights and privileges for the vehicle occupant with respect to a vehicle task, function or 

operation, security and/or authentication requirements and/or credentials for the vehicle 

occupant, and personal settings of the vehicle occupant. 

21. The computer readable medium of claim 20, wherein the personal settings 

of the vehicle occupant comprise a plurality of a seat setting, climate control setting, 

lighting setting, configuration of an instrument cluster on a screen, rear view mirror 

setting, driving mode, media channel setting or preset, media delivery preference, music 

genre preference, scheduled program, play list, synchronization with cloud-based data 

associated with the vehicle occupant, application-specific personalization and selections, 

and a display setting and configuration. 
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ABSTRACT 

[0882] Methods and systems for a vehicle control system to control user access to 

vehicle tasks, functions and/or operations based on rights and privileges set forth in user 

accounts. 
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national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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DocCode - SCORE 

SCORE Placeholder Sheet for IFW Content 

Application Number: 14253371 Document Date: 04/15/2014 

The presence of this form in the IFW record indicates that the following document type was received in 
electronic format on the date identified above. This content is stored in the SCORE database. 

• Drawings - Other than Black and White Line Drawings 

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is recorded in 
PALM, and no paper documents or physical media exist. The TIFF images in the IFW record were created 
from the original documents that are stored in SCORE. 

To access the documents in the SCORE database, refer to instructions below. 

At the time of document entry (noted above): 
• Examiners may access SCORE content via the eDAN interface. 

' 
• Other USPTO employees can bookmark the current SCORE URL 

. (http://Score.uspto.gov/ScoreAccess Web/). 
• External customers may access SCORE content via the Public and _Private PAIR interfaces. 

Form Revision Date: September 30, 2013 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 14/253,371 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 280 (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 600 (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 720 (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 21 minus 20= 1 (37 CFR 1.16(i)) 
OR X 80 = 80 

INDEPENDENT CLAIMS 3 minus 3 = X 420 = 0.00 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 800 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 2480 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT RATE($) 

ADDITIONAL RATE ($) ADDITIONAL 
<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = OR :::i: (37 CFR I .16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37 CFR 1.16(h)) 

:::i: Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TO TAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE ($) 
ADDITIONAL 

Cl) AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR :::i: (37 CFR l.16(i)) X = 

0 Independent Minus ... = z X = OR X = w (37 CFR l.16(h)) 
:::i: Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20 , enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 
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UNITED STATES PATENT AND TRADE~K OFFICE 
UJ\TfF.D STATF.S DF.PA RTMF.Yf OF COMMF.RCF. 
United States Patent and Traden1ark Office 
Addm" COMMISSIOC'JER FOR PATENTS 

P.O. Box 1450 
Alexandria, Vuginia 22313-1 450 
w,vw.uspto.gov 

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D A TTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

14/253,371 04/15/2014 2858 2620 6583-588 21 3 

111285 
Sheridan Ross P.C. 
1560 Broadway 
Suite 1200 
Denver, CO 80202 

CONFIRMATION NO. 2967 

FILING RECEIPT 

1111111111111111111111 ll]~!l]!~l!~l!~HUHHll lllll 111111111111111111 

Date Mailed : 05/06/2014 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course . Applicant will be notified as to the results of the examination . Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection . 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 
Christopher P. Ricci, Saratoga, CA; 

Applicant(s) 
Flextronics AP, LLC, San Jose, CA 

Assignment For Published Patent Application 
Flextronics AP, LLC, San Jose, CA 

Power of Attorney: None 

Domestic Priority data as claimed by applicant 
This appln claims benefit of 61 /811,981 04/15/2013 
and claims benefit of 61 /865,954 08/14/2013 
and claims benefit of 61/870,698 08/27/2013 
and claims benefit of 61/891,217 10/15/2013 
and claims benefit of 61/904,205 11/14/2013 
and claims benefit of 61/924,572 01/07/2014 
and claims benefit of 61/926,749 01/13/2014 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices 
(PTO/SB/39 or its equivalent) has been received by the USPTO. 

page 1 of 3 
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If Required, Foreign Filing License Granted: 05/02/2014 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 14/253,371 

Projected Publication Date: 10/16/2014 

Non-Publication Request: No 

Early Publication Request: No 
Title 

REMOTE CONTROL OF ASSOCIATED VEHICLE DEVICES 

Preliminary Class 

324 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

page 2 of 3 
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GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification . The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked . This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d) . This 
license is not retroactive . 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries , of other agencies, particularly the Office of Defense Trade Controls , Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)) ; the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774) ; the Office of Foreign AssetsControl , Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form . Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies . The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors ; advocates on behalf of U.S. cities , states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products , deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 

page 3 of 3 
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UNITED STATES PATENT AND TRADE~K OFFICE 

APPLICATION NUMBER 

14/253,371 

111285 
Sheridan Ross P.C. 
1560 Broadway 
Suite 1200 
Denver, CO 80202 

FILING OR 3 71 (C) DATE 

04/15/2014 

UJ\TfF.D ST ATF.S DF.PA RTMF.Yf OF COMMF.R CF. 
Unite d S t at es P atent a nd Traden1a rk Office 
Addm" COMMISSIOC'JER FOR PATENTS 

P.O. Box 1450 
Alexandria, Vuginia 22313-1450 
w,vw.uspto.gov 

FIRST NAMED APPLICANT 

Christopher P. Ricci 

NOTICE 

ATTY. DOCKET NO.ffi1LE 

6583-588 

CONFIRMATION NO. 2967 

1111111111111111111 111 ll]~!~!~l!~l!~H!~IH! , 1111 111 111111111111111111 

Date Mailed : 05/06/2014 

INFORMATIONAL NOTICE TO APPLICANT 

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for 
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's 
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute 
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the 
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f) . 

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid 
further processing delays. 

• A properly executed inventor's oath or declaration has not been received for the following inventor(s) : 
Christopher P. Ricci 

page 1 of 1 
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To: 
From: 
Cc: 

flexpatents@sheridanross.com,, 
PAIR_eOfficeAction@uspto.gov 
PAIR_eOfficeAction@uspto.gov 

Subject: Private PAIR Correspondence Notification for Customer Number 111285 

May 06, 2014 05:29:13 AM 

Dear PAIR Customer: 

Sheridan Ross P.C. 
1560 Broadway 
Suite 1200 
Denver, CO 80202 
UNITED STATES 

The following USPTO patent application(s) associated with your Customer Number, 111285, have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
14253371 

Document 
APP.FILE.REC 
M327 

Mailroom Date 
05/06/2014 
05/06/2014 

Attorney Docket No. 
6583-588 
6583-588 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 
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14253371 

PLUS Search Results for S/N 14253371, Searched Tue Sep 09 10:10:48 EDT 2014 
The Patent Linguistics Utility System (PLUS) is a USPTO automated search system 

for U.S. Patents from 1971 to the present PLUS is a query-by-example search system which 
produces a list of patents that are most closely related linguistically to the application 
searched. This search was prepared by the staff of the Scientific and Technical Information 
Center, SIRA. 

4547166 99 
5838251 99 
5897168 99 
5940007 99 
6115652 99 
6161419 99 
4320639 97 
4568099 97 
4589514 97 
4965915 97 
5176234 97 
5222110 97 
5285942 97 
5327348 97 
5342238 97 
5363306 97 
5379451 97 
5615785 97 
5648769 97 
5695020 97 
5710702 97 
5777570 97 
5815823 97 
5887954 97 
5933080 97 
5962833 97 
6026338 97 
6070927 97 
4245781 94 
4270629 94 
RE30640 94 
4277088 94 
4280663 94 
4291823 94 
4303034 94 
4316527 94 
4325330 94 
4326477 94 
4332616 94 
4337003 94 
4341488 94 
4344032 94 
4347573 94 
4355841 94 
4357815 94 
4358090 94 
4373561 94 
4379539 94 
4387752 94 

4409832 94 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Re the Application of: 

RICCI, Christopher P. 

Serial No.: 14/253,371 

Filed: April 15, 2014 

Atty. File No.: 6583-588 

Entitled: "REMOTE CONTROL OF 
ASSOCIATED VEHICLE DEVICES" 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-14 5 0 

Group Art Unit: 3663 

Confirmation No.: 2967 

Examiner: DUNN, Alex C. 

Submitted Via EFS-Web 

RESPONSE TO INFORMATIONAL NOTICE TO APPLICANT 

Dear Sir/Madam: 

In response to the Informational Notice to Applicant mailed May 6, 2014, in connection 

with the above-identified application, submitted herewith is an executed Declaration by the 

inventor. Also filed concurrently herewith is a Power of Attorney. 

Although no fees are believed to be due with this submission, please charge any 

underpayment or credit any overpayment to Deposit Account No. 19-1970. 

Date :_----'O"-'c'""to=b=-ce=r-=3_,._, =2-=-0 =-14-'-----

Respectfully submitted, 

SHERIDAN ROSS P.C. 

By: /Tadd F. Wilson/ 
Tadd F. Wilson 
Registration No. 54544 
1560 Broadway, Suite 1200 
Denver, Colorado 80202-5141 
(303) 863-9700 
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Attorney Docket No. 6583-588 
PTO/AIA/01 (06-12) 

Approved for use through 01/31/2014. 0MB 0651-0032 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) ) 

Title of 
Invention REMOTE CONTROL OF ASSOCIATED VEHICLE DEVICES 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: □ The attached application, or 

Ii] United States application or PCT international application number 141253,371 

filed on April 15, 2014 

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Date (Optional) : _________ _ 

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have 
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor. 

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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Doc Code: PA .. 
PTO/AIA/82A (07-12) 

Document Description: Power of Attorney Approved for use through 11/30/2014. 0MB 0651-0035 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B or equivalent) to identify the 
application to which the Power of Attorney is directed, in accordance with 37 CFR 1.5. If the Power of Attorney by Applicant form 
is not accompanied by this transmittal form or an equivalent, the Power of Attorney will not be recognized in the application. 

Application Number 14/253,371 

Filing Date April 15, 2014 
First Named Inventor RICCI, Christopher P. 
Title Remote Control of Associated Vehicle Devices 
Art Unit 3663 
Examiner Name DUNN, Alex C. 
Attorney Docket Number 6583-588 

SIGNATURE of Applicant or Patent Practitioner 

Signature /Tadd F. Wilson/ Date 2014-10-03 

Name Tadd F. Wilson Telephone 303-863-9700 

Registration Number 54,544 
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. 

[j] *Total of 2 forms are submitted. 

This collection of information is required by 37 CFR 1.31 , 1.32 and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes 
to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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[ 

Doc Code: PA,, 
Document Description: Power of Attorney 

PTOIAIA/828(07-i2) 
Approyed for use through 11/30/2014. OMS 0651-00M 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperworll Reducfon Ac! of 1995, no persons ara r<:'!quired lo respond lo a collection of informaiion 1.mless it displays a 11aiid 0MB rorrtrol number, 

] 
! hereby revoke ail previous powers of attorney given in the application. identified in the attached .transmittal letter. 

(~7 i hereby appointPractitioner(s)associated with theJollowing customer Number as my/ourattomey(s) Of agent(s}. andto 
1
-----' transact all business in the United States Patent and Trademark Office connected therewith for the appHcation referenced • 

:R'"" attl,;0ed !ranS"1il1al !Otter {form PTTJIAIAl!l2A o, <:q,i,sO,at): 1
111 2

?
5 

··7 
i-----1 ! hereby appoint Practitioner{s) named below as my/our attomey(s) oragent(s), and to transact aHb.usiness in the 
, •••• .J United State.sPatentandTrademark Office wn.nected therewith for the application referenced in the attached 

transmittal letter (form PTOiAIA/82A or equivalent}: 

Name 
Registration 
Number 

Name Regisiratlcm 
Number 

Please recognize or change the correspondence address for the application identified in the attached 
transmittal letter to: 

[i] The address assocleted with the abo11e-mentior1ed Customer Number. 
OR l ............ ".. .• ..... ... , 

.\ i 
C] ;: address associated with Customer Number: L ........ • < --·······--·--- ! 

n Firmor 
L.J Individual Name 

Address 

City ! State I I Zip I 

i am the Applicant: 

r····1 Inventor or Jolnt Inventor ._ ____ ) 

[]Legal Representative of a Deceased or Legally Incapacitated inventor 

lilAssignee or person.to Whom the lnventor is Under an Obligation to Assign 
!"" .. ! Person Who Otherwi.se Shows .Sufficient Pmprietary Interest {e.g., a petition under 37 CFR 1 A6(b)(2) was 
'·····' granted.in the application >r is concurrently being filed with this document) 

NQI!;,. Signature - This form must be signed by the applicant in accordance with 37 CFR 1. 33. See 37 CFR 1.4 for signature requirements and 
certifications. Submit multiple forms for more than one signature, see below• 

[] "Total of ______ forms are submitted. 

Thi& collec!ion of in!ormaiirm is r.,qtiirad by 37 CfR 1 31.• 1 .32 and 1.33. The in!ormaiion !is mquired lo obtain or retain a booefit by the publi~ wllich ii; io li!e iand by !he 
USPTO to proces.s) ;;ri application. ConMenila!r-y i& gow,med by 35 USC. ·122 and 37 CFR 1.11 and 1.-14. Thls rollactl◊;1 i$ <:'!Sl!mated 10 lake 3 rnlnutes to complete., 
including gmh1iring, preparinQ . .md submitting ihe compl!,;!!id applicaiion form !o the USPTO. Time will va;y dependir1g upon the lm:livlduw case. Any rommarM on 
!he amownt of lime you require 10 comple!e !his form ant:!lor $Uggem!ons for reducing this burden, should be sern lo !tie Chim Information Officer, US Patenl am:! 
Trademark Offlca, US Depanrnent of Commerce, P.O Bm,; 1450, Alexandria. VA 2231'J..1450. 00 NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS, SEMO TO: Commlasloner for Patents, P.O. Box 1450, .Aleiumdria, VA 22313·145tl 

If you need assistance in completing the form. call H!OO·PT0-9199 and select option 2. 
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EFSID: 20328185 

Application Number: 14253371 

International Application Number: 

Confirmation Number: 2967 

Title of Invention: REMOTE CONTROL OF ASSOCIATED VEHICLE DEVICES 

First Named Inventor/Applicant Name: Christopher P. Ricci 

Customer Number: 111285 

Filer: Tadd Fjelp Wil son/ Amy Duarte 

Filer Authorized By: Tadd Fjelp Wilson 

Attorney Docket Number: 6583-588 
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Application Type: Utility under 35 USC 111 (a) 
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File Listing: 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Aeelications Under 35 U.S.C.111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Aeelication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Aeelication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES PATENT AND TRADE~K OFFICE 

APPLICATION NUMBER 

14/253,371 

111285 
Sheridan Ross P.C. 
1560 Broadway 
Suite 1200 
Denver, CO 80202 

FILING OR 3 71 (C) DATE 

04/15/2014 

UJ\TfF.D ST ATF.S DF.PA RTMF.Yf OF COMMF.R CF. 
Unite d S t at es P atent a nd Traden1a rk Office 
Addm" COMMISSIOC'JER FOR PATENTS 

P.O. Box 1450 
Alexandria, Vuginia 22313- 1450 
w,vw.uspto.gov 

FIRST NAMED APPLICANT 

Christopher P. Ricci 
ATTY. DOCKET NO.ffi1LE 

6583-588 
CONFIRMATION NO. 2967 

POA ACCEPTANCE LETTER 

1111111111111111111 111 ll]~!~!~l!~l!~lilllH! ~Hll 111111111111111 11111111 

Date Mailed : 10/15/2014 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 10/03/2014. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/tlulu/ 

Office of Data Management, Application Assistance Unit (571) 272-4000 , or (571) 272-4200, or 1-888-786-0101 

page 1 of 1 
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To: 
From: 
Cc: 

flexpatents@sheridanross.com,edocket@sheridanross.com, 
PAIR_eOfficeAction@uspto.gov 
PAIR_eOfficeAction@uspto.gov 

Subject: Private PAIR Correspondence Notification for Customer Number 111285 

Oct 15, 2014 05:30:04 AM 

Dear PAIR Customer: 

Sheridan Ross P.C. 
1560 Broadway 
Suite 1200 
Denver, CO 80202 
UNITED STATES 

The following USPTO patent application(s) associated with your Customer Number, 111285, have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
14253371 

Document 
N570 

Mailroom Date 
10/15/2014 

Attorney Docket No. 
6583-588 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 
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UNITED STATES PATENT AND TRADE~K OFFICE 
UJ\TfF.D ST ATF.S DF.PA RTMF.Yf OF COMMF.R CF. 
Unite d S t at es P atent a nd Traden1a rk Office 
Addm" COMMISSIOC'JER FOR PATENTS 

P.O. Box 1450 
Alexandria, Vuginia 22313-1450 
w,vw.uspto.gov 

APPLICATION NUMBER FILING OR 3 71 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO.ffi1LE 

14/253,371 

111285 

04/15/2014 Christopher P. Ricci 6583-588 
CONFIRMATION NO. 2967 

PUBLICATION NOTICE 
Sheridan Ross P.C. 
1560 Broadway 
Suite 1200 
Denver, CO 80202 

Title:REMOTE CONTROL OF ASSOCIATED VEHICLE DEVICES 

Publication No.US-2014-0309891-A 1 
Publication Date:10/16/2014 

1111111111111111111 111 ll]~! ~i~1i~1i~1i111HHII j lll 11 111 11111 1111111111111 

NOTICE OF PUBLICATION OF APPLICATION 

The above-identified application will be electronically published as a patent application publication pursuant to 37 
CFR 1.211 , et seq. The patent application publ ication number and publication date are set forth above. 

The publ ication may be accessed through the USPTO's publically available Searchable Databases via the 
Internet at www.uspto.gov. The direct link to access the publ ication is currently http://www.uspto.gov/patft/. 

The publication process established by the Office does not provide for mail ing a copy of the publication to 
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth 
in 37 CFR 1.19(a)(1 ). Orders for copies of patent application publications are handled by the USPTO's Office of 
Public Records . The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382, 
by facsim ile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office , Office of 
Public Records , Alexandria, VA 22313-1450 or via the Internet. 

In addition, information on the status of the application, including the mailing date of Office actions and the 
dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent 
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and 
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to 
publication, such status information is confidential and may only be obtained by applicant using the private side of 
PAIR. 

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent 
Electronic Business Center at 1-866-217-9197. 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 

page 1 of 1 
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To: 
From: 
Cc: 

flexpatents@sheridanross.com,edocket@sheridanross.com, 
PAIR_eOfficeAction@uspto.gov 
PAIR_eOfficeAction@uspto.gov 

Subject: Private PAIR Correspondence Notification for Customer Number 111285 

Oct 1 7, 2014 05 :23: 14 AM 

Dear PAIR Customer: 

Sheridan Ross P.C. 
1560 Broadway 
Suite 1200 
Denver, CO 80202 
UNITED STATES 

The following USPTO patent application(s) associated with your Customer Number, 111285, have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
14253371 

Document 
NTC.PUB 

Mailroom Date 
10/16/2014 

Attorney Docket No. 
6583-588 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 
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Substitute for form 1449/PTO Complete if Known 

Application Number 14/253 ,371 

INFORMATION DISCLOSURE Filing Date ki\.pril 15, 2014 

STATEMENT BY APPLICANT First Named Inventor Christopher P . Ricci 

(Use as many sheets as necessary) Art Unit 3663 

Examiner Name OC)UNN, ALEX C 

Sheet I 1 I of I 8 Attorney Docket Number 6583-5 88 

U.S. PATENT DOCUMENTS 
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where 
Initials* No.1 

Number-kind Code 2 (ifk, ow, ) 
MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant 

Fiaures Appear 

1 4754255 06/28/1988 Sanders et al. 
2 5296840 03/22/1994 Gieffers 
3 5529138 06/25/1996 Shaw et al. 
4 5825283 10/20/1998 Camhi 
5 6356838 03/12/2002 Paul 
6 6557752 05/06/2003 Yacoob 
7 6563910 05/13/2003 Menard et al. 
8 6675081 01/06/2004 Shuman et al. 

9 7295904 11/13/2007 Kanevsky et al. 
10 7526539 04/28/2009 Hsu 
11 7667618 02/23/2010 Chitor et al. 
12 8233919 07/31/2012 Haag et al. 

13 8862299 11/16/2012 Ricci 
14 8442758 05/14/2013 Rovik et al. 
15 8521410 08/27/2013 Mizuno et al. 
16 8543330 09/24/2013 Taylor et al. 

17 8552886 10/08/2013 Bensoussan 
18 8634984 01/21/2014 Sumizawa 
19 8793034 07/29/2014 Ricci 
20 8793065 07/29/2014 Seltzer et al. 
21 8798918 08/05/2014 Onishi et al. 
22 8818725 08/26/2014 Ricci 
23 8825277 09/02/2014 McClellan et al. 
24 8825362 09/02/2014 Kirsch 
25 8825382 09/02/2014 Liu 
26 8831826 09/09/2014 Ricci 
27 8838095 09/16/2014 Jouin 
28 2002/0026278 02/28/2002 Feldman et al. 
29 2002/0103622 08/01/2002 Buroe 
30 2003/0065432 04/03/2003 Shuman et al. 
31 2003/0204290 10/30/2003 Sadler et al. 
32 2004/0093155 05/13/2004 Simonds et al. 

I Examiner I Date I 
Signature Considered 

*EXAMINER: Initial if reference considered, whether or not citation is in cpnformance with MPEP 609. Draw line th rough citation if, not in conformance and not 
considered. Include copy of this form with next communjcation to applicant. Applicant's unique citation designation number (optional). See Ki~ds Codes of US PTO 
Patent Documents at www.uspto.gov or MPEP 901.04. Enter Office that issued the document, by the two-letter code (WIPO ~tandard ST.3). For Japanese patent 
documents, the indication of the year of the reign of the Emperor must precede the, serial number of the patent document. Kind of document by the appropriate 
symbols as indicated on the document under WIPO Standard ST.16 if possible. Applicant is to place a check mark here if English language Translation is 
attached. 
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33 2004/0153356 08/05/2004 Lockwood et al. 
34 2004/0204837 10/14/2004 Sinqleton 

35 2004/0217850 11/04/2004 Perttunen et al. 
36 2004/0225557 11/11/2004 Phelan et al. 
37 2005/0065716 03/24/2005 Timko et al. 
38 2005/0261815 11/24/2005 Cowelchuk et al. 
39 2005/0283284 12/22/2005 Grenier et al. 
40 2006/0036358 02/16/2006 Hale et al. 
41 2006/0058948 03/16/2006 Blass et al. 
42 2007 /0192486 08/16/2007 Wilson et al. 
43 2008/0033635 02/07/2008 Obradovich et al. 
44 2008/0086455 04/10/2008 Meisels et al. 
45 2008/0104227 05/01/2008 Birnie et al. 
46 2008/01294 7 5 06/05/2008 Breed et al. 
47 2008/0161986 07/03/2008 Breed 
48 2009/012517 4 05/14/2009 Delean 
49 2009/0157312 06/18/2009 Black et al. 
50 2009/0222200 09/03/2009 Link et al. 
51 2009/0284359 11/19/2009 Huang et al. 
52 2010/0036560 02/11/2010 Wriqht et al. 

53 2010/0087987 04/08/2010 Huang et al. 
54 2010/0087984 04/08/2010 Joseph 

55 2010/0125387 05/20/2010 Sehyun et al. 
56 2010/0125811 05/20/2010 Moore et al. 
57 2010/0136944 06/03/2010 Taylor et al. 
58 2010/0137037 06/03/2010 Basir 
59 2010/0145700 06/10/2010 Kennewick et al. 
60 2010/0222939 09/02/2010 Namburu et al. 
61 2010/0235891 09/16/2010 Oglesbee et al. 
62 2010/027 4410 10/28/2010 Tsien et al. 
63 2010/0289643 11/18/2010 Trundle et al. 
64 2010/0306309 12/02/2010 Santori et al. 
65 2010/0321151 12/23/2010 Matsuura et al. 
66 2011/0077808 03/31/2011 Hyde et al. 

67 2011/0090078 04/21/2011 Kim et al. 
68 2011/0093438 04/21/2011 Poulsen 

Examiner 

I I Date 

I Signature Considered 

*EXAMINER: Initial 1f reference considered, whether or not cItatIon Is in cpnformance with MPEP 609. Draw line th rough cItatIon 1f2 not in conformance and not 
considered. Include copy of this form with next communjcation to applicant. Applicant's unique citation designation number (optional). See Ki~ds Codes of US PTO 
Patent Documents at www.uspto.gov or MPEP 901.04. Enter Office that issued the document, by the two-letter code (WIPO ~tandard ST.3). For Japanese patent 
documents, the indication of the year of the reign of the Emperor must precede the, serial number of the patent document. Kind of document by the appropriate 
symbols as indicated on the document under WIPO Standard ST.16 if possible. Applicant is to place a check mark here if English language Translation is 
attached. 
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69 2011 /0184642 07/28/2011 Rotz et al. 
70 2011/0257973 10/20/2011 Chutorash et al. 
71 2011 /0291926 12/01/2011 Gokturk et al. 
72 2011/0309953 12/22/2011 Petite et al. 
73 2012/0053793 03/01/2012 Sala et al. 
74 2012/0105613 05/03/2012 Weng et al. 
75 2012/0197523 08/02/2012 Kirsch 
76 2012/0254 763 10/04/2012 Protopapas et al. 
77 2012/0254804 10/04/2012 Shema et al. 
78 2012/0289253 11/15/2012 Haaq et al. 

79 2012/0316720 12/13/2012 Hyde et al. 
80 2013/0079964 03/28/2013 Sukkarie et al. 

81 2013/0083805 04/04/2013 Lu et al. 
82 2013/0099915 04/25/2013 Prasad et al. 
83 2013/0116882 05/09/2013 Link et al. 
84 2013/0134 730 05/30/2013 Ricci 
85 2013/0135118 05/30/2013 Ricci 
86 2013/0138591 05/30/2013 Ricci 
87 2013/0138714 05/30/2013 Ricci 
88 2013/0141247 06/06/2013 Ricci 
89 2013/0141252 06/06/2013 Ricci 
90 20130143495; 06/06/2013 Ricci 
91 2013/0143546 06/06/2013 Ricci 
92 2013/0143601 06/06/2013 Ricci 
93 2013/0144459 06/06/2013 Ricci 
94 2013/0144460 06/06/2013 Ricci 
95 2013/0144461 06/06/2013 Ricci 
96 2013/0144463 06/06/2013 Ricci et al. 
97 2013/0144470 06/06/2013 Ricci 
98 2013/0144486 06/06/2013 Ricci 
99 2013/0144520 06/06/2013 Ricci 
100 2013/0144657 06/06/2013 Ricci 
101 2013/0145065 06/06/2013 Ricci 
102 2013/0145279 06/06/2013 Ricci 
103 2013/0145297 06/06/2013 Ricci et al. 
104 2013/0145360 06/06/2013 Ricci 

Examiner 

I I Date 

I Signature Considered 

*EXAMINER: Initial 1f reference considered, whether or not cItatIon Is in cpnformance with MPEP 609. Draw line th rough cItatIon 1f2 not in conformance and not 
considered. Include copy of this form with next communjcation to applicant. Applicant's unique citation designation number (optional). See Ki~ds Codes of US PTO 
Patent Documents at www.uspto.gov or MPEP 901.04. Enter Office that issued the document, by the two-letter code (WIPO ~tandard ST.3). For Japanese patent 
documents, the indication of the year of the reign of the Emperor must precede the, serial number of the patent document. Kind of document by the appropriate 
symbols as indicated on the document under WIPO Standard ST.16 if possible. Applicant is to place a check mark here if English language Translation is 
attached. 
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105 2013/0145401 06/06/2013 Ricci 
106 2013/0145482 06/06/2013 Ricci et al. 
107 2013/014 7638 06/13/2013 Ricci 
108 2013/0151065 06/13/2013 Ricci 
109 2013/0151088 06/13/2013 Ricci 
110 2013/0152003 06/13/2013 Ricci et al. 
111 2013/0154298 06/20/2013 Ricci 
112 2013/0158821 06/20/2013 Ricci 
113 2013/0166097 06/27/2013 Ricci 
114 2013/0167159 06/27/2013 Ricci et al. 
115 2013/0218445 08/22/2013 Basir 
116 2013/0219039 08/22/2013 Ricci 

117 2013/0231784 09/05/2013 Rovik et al. 
118 2013/0241720 09/19/2013 Ricci et al. 
119 2013/0245882 09/19/2013 Ricci 
120 2013/0282946 10/24/2013 Ricci 
121 2013/0293364 11/07/2013 Ricci et al. 
122 2013/0293452 11/07/2013 Ricci et al. 
123 2013/0295913 11/07/2013 Matthews et al. 
124 2013/0338914 12/19/2013 Weiss 
125 2014/0169621 06/19/2014 Burr 
126 2014/0220966 08/07/2014 Muetzel et al. 
127 2014/0278071 09/18/2014 San Filippo et al. 
128 2014/0306799 10/16/2014 Ricci 
129 2014/0306814 10/16/2014 Ricci 
130 2014/0306817 10/16/2014 Ricci 
131 2014/0306826 10/16/2014 Ricci 
132 2014/0306833 10/16/2014 Ricci 
133 2014/0306834 10/16/2014 Ricci 
134 2014/0306835 10/16/2014 Ricci 
135 2014/0307655 10/16/2014 Ricci 
136 2014/0307724 10/16/2014 Ricci 
137 2014/0308902 10/16/2014 Ricci 
138 2014/0309789 10/16/2014 Ricci 
139 2014/0309790 10/16/2014 Ricci 
140 2014/0309804 10/16/2014 Ricci 

Examiner 

I I Date I 
Signature Considered 

*EXAMINER: Initial 1f reference considered, whether or not cItatIon Is in cpnformance with MPEP 609. Draw line th rough cItatIon 1f2 not in conformance and not 
considered. Include copy of this form with next communjcation to applicant. Applicant's unique citation designation number (optional). See Ki~ds Codes of US PTO 
Patent Documents at www.uspto.gov or MPEP 901.04. Enter Office that issued the document, by the two-letter code (WIPO ~tandard ST.3). For Japanese patent 
documents, the indication of the year of the reign of the Emperor must precede the, serial number of the patent document. Kind of document by the appropriate 
symbols as indicated on the document under WIPO Standard ST.16 if possible. Applicant is to place a check mark here if English language Translation is 
attached. 
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145 2014/0309815 10/16/2014 Ricci et al. 
146 2014/0309838 10/16/2014 Ricci 
147 2014/0309839 10/16/2014 Ricci et al. 
148 2014/030984 7 10/16/2014 Ricci 
149 2014/0309849 10/16/2014 Ricci 
150 2014/0309852 10/16/2014 Ricci 
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155 2014/0309865 10/16/2014 Ricci 
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164 2014/030987 4 10/16/2014 Ricci 
165 2014/0309875 10/16/2014 Ricci 
166 2014/0309876 10/16/2014 Ricci 
167 2014/0309877 10/16/2014 Ricci 
168 2014/0309878 10/16/2014 Ricci 
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172 2014/0309886 10/16/2014 Ricci 
173 2014/0309892 10/16/2014 Ricci 
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175 2014/0309913 10/16/2014 Ricci et al. 
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I I Date 
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*EXAMINER: Initial 1f reference considered, whether or not cItatIon Is in cpnformance with MPEP 609. Draw line th rough cItatIon 1f2 not in conformance and not 
considered. Include copy of this form with next communjcation to applicant. Applicant's unique citation designation number (optional). See Ki~ds Codes of US PTO 
Patent Documents at www.uspto.gov or MPEP 901.04. Enter Office that issued the document, by the two-letter code (WIPO ~tandard ST.3). For Japanese patent 
documents, the indication of the year of the reign of the Emperor must precede the, serial number of the patent document. Kind of document by the appropriate 
symbols as indicated on the document under WIPO Standard ST.16 if possible. Applicant is to place a check mark here if English language Translation is 
attached. 
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Description 

Field of Invention 

[0001] The present invention relates to vehicle navi­
gation systems. In particular, the invention relates to an 
automatic input of the destination for route guidance by 
the navigation system. 

Background of the Invention 

[0002] The use of navigation systems in vehicles be­
comes increasingly prevalent. Usually on board naviga­
tion computer systems analyze the combined data pro­
vided by GPS (Global Positioning System), motion sen­
sors as ABS wheel sensors as well as a digital map and 
thereby determine the actual position and velocity of a 
vehicle with increasing preciseness. 
[0003] Known navigation systems typically use elec­
tronic maps to represent cartographic features, as 
streets, buildings and rivers, and make use of a medium 
such as a compact disk, a digital video disc or a hard disk 
to store the data that relates to the cartographic features. 
After map matching the actual position of the user is in­
dicated in the digital map. By acoustic and/or visualized 
information the user is guided to the predetermined des­
tination. 
[0004] The input of the destination, e.g., an address, 
by a user is still a relatively time-consuming and rather 
cumbersome process. For example, the user has to scroll 
through large lists of possible destinations. Even if the 
navigation system is provided with a speech input, se­
lection of the desired destination is time-consuming due 
to the need for working through different levels of data 
organization and also error-prone due to the possibility 
of faulty speech recognition. 
[0005] On the other hand, nowadays a great variety of 
possible destinations are electronically stored in mobile 
devices as, e.g., smartphones and Personal Digital As­
sistants (PDA), in form of entries in address books or 
vCards that are input and stored in the mobile devices. 
Recently, PDAs have been developed that are provided 
with navigation function. It possible to connect a PDA 
operating as a navigation aid with a vehicle information/ 
navigation system and to have the route guidance carried 
out by the navigation module of the PDA. The multimodal 
dialog system called SmartKom, for example, addresses 
the problem of connecting a mobile device to a vehicle 
navigation system and also to continue route guidance 
that previously has been carried out by the vehicle nav­
igation system by means of the mobile device. 
[0006] Such solutions, however, demand for the im­
plementation of navigation software in the mobile devices 
(e.g., PDAs or smartphones). In particular, the input of 
the desired destination is not sufficiently facilitated or im­
proved by such recent developments. 
[0007] Documents US 200210030698A 1, DE10134-
108A 1, WO 02/4271 SA 1, EP 1178286A2, and EP 

0684592 disclose methods for inputting destinations 
from a mobile organiser to a navigation device. 
[0008] Therefore, there is a need for a more convenient 
intelligent input of destinations in vehicle navigation sys-

5 terns. 

Description of the Invention 

[0009] The above-mentioned drawbacks of the art are 
10 solved by the method for entering (inputting) a destination 

for route guidance in a vehicle navigation system accord­
ing to claim 1. 
[001 0] If a location stored in the mobile electronic de­
vice is selected as the destination, the location is fed into 

15 the vehicle navigation system and selected as the des­
tination. Storing a location and feeding it into the vehicle 
navigation system means storing and feeding/inputting 
of data related to I identifying a physical location, e.g., 
the name of an address or geographical coordinates or 

20 arbitrary coordinates corresponding to a physical loca­
tion etc. 
[0011] The vehicle in which the vehicle navigation sys­
tem is installed by any motor vehicle, e.g., an automobile, 
a motorcycle, a boat, an airplane, etc. 

25 [0012] The mobile electronic device can, e.g., be a Per­
sonal Digital Assistant (PDA) or a smartphone (PDA 
phone) both comprising a Personal Information Manager 
including a scheduler module (appointment calendar) 
and an address book. The mobile electronic device can 

30 be an electronic organizer and, in particular, it may be a 
Palm Top or a BlackBerry. The address book arid the 
scheduler module, which comprises data representing 
scheduled appointments, may advantageously be syn­
chronized with the vehicle navigation system, i.e. with 

35 the corresponding data stored in a database of the nav­
igation system. Synchronization can be achieved by 
standard synchronization software as, e.g., HotSync or 
ActiveSync. 
[0013] The connection between the mobile electronic 

40 device and the vehicle navigation system can be per­
formed wirelessly, e.g., via a Bluetooth, an infrared link 
(as lrDA), Wireless Local Area Network (WLAN) or by 
wire, e.g., using a USB connection. 
[0014] The inventive method allows for a simple, reli-

45 able and fast input of a destination for route guidance in 
the vehicle navigation system. No manual input, e.g., by 
a touch screen or keyboard, and no spelling of a desti­
nation name in the case of a navigation system equipped 
with a speech control are necessary any longer. Moreo-

50 ver, the functionality of some electronic Personal Infor­
mation Manager can be integrated in the navigation sys­
tem providing synergetic effects with respect to the 
scheduling of tasks and guidance to the locations asso­
ciated with appointments. 

55 [0015] If, e.g., an appointment is associated with a lo­
cation (meeting someone somewhere), the associated 
location can be fed into the vehicle navigation system. 
The navigation system can localize an address given by 

2 
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a city name and a street name/number by means of 
stored geographical data that includes, e.g., geographi­
cal coordinates. According to another example, an ap­
pointment may be a demand for refueling the vehicle. In 
this case, the destination selected on the basis of the 
scheduled appointment can be a gas station the geo­
graphic position of which is stored in the navigation sys­
tem (i.e. a location database of the navigation system). 
In particular, the gas station of a number of stored gas 
stations that is closest to the actual position of the vehicle 
can be selected as a destination for route guidance. 
(0016] In particular, the scheduled appointment can be 
associated with a person whose address is stored in the 
mobile electronic device (e.g., in an electronic address 
book of a PDA or a smartphone) or the vehicle navigation 
system and it is this address that can represent the lo­
cation that is associated with the scheduled appointment. 
For example, the scheduler module may include an entry 
indicating an appointment with a particular person. Then, 
the address may be looked-up by means of a relational 
database including data relating the name of the person 
to a vCard (or other kind of data including the address of 
the respective person) also stored in the mobile electron­
ic device. The data that is necessary for locating the ad­
dress in a digital map and for calculating a route to the 
destination are provided by the vehicle navigation system 
that usually comprises a GPS receiver and a database 
for storing digital map data. 
(0017] According to the inventive method it is automat­
ically determined whether a scheduled appointment 
stored in the scheduler module of the mobile electronic 
device and associated with a location stored in the mobile 
electronic device or in the vehicle navigation system is 
coming up within a predetermined time interval and if it 
is determined that such a scheduled appointment is com­
ing up within the predetermined time interval, i.e. the ap­
pointment is scheduled for some future point of time with­
in some predetermined time range, the associated loca­
tion is selected as the destination for route guidance. 
(0018] The predetermined time interval may comprise 
any point of time in the future. The method may also 
comprise checking whether there was an appointment 
scheduled at some time before the connection of the mo­
bile electronic device to the vehicle navigation system 
has been established and informing the user about such 
an appointment if it is detected. 
(0019) Either automatically or on demand by a user in 
response to a prompt given by the vehicle navigation 
system the associated location is selected as the desti­
nation and/or a route to the destination is calculated. 
(0020] Thus, it is possible that a destination is auto­
matically chosen without a need for any operation by the 
user (e.g., the driver of the vehicle). The destination is 
automatically chosen in response to information about 
appointments stored in the mobile electronic device 
which not only assists the driver in entering the next des­
tination for a travel but also in remembering important 
appointments. 

[0021) However, it might be preferred to have the nav­
igation system output a prompt, e.g., a synthetic speech 
output or a text display on a display device asking for 
acknowledgement of the selected destination as well as 

5 calculation of a route to the selected destination. In this 
case calculation of a route the user might not be inter­
ested in can be avoided and he can faster initiate route 
calculation to an alternative destination. If more than one 
scheduled appointment is found within the predeter-

10 mined time interval, the user may particularly skip the 
temporarily next appointment to have, e.g., a location 
associated with the following appointment selected as 
the destination for route guidance. 
[0022) In one embodiment a location stored in the mo-

15 bile electronic device or a location stored in the vehicle 
navigation system is selected as the destination for route 
guidance based on the at least one scheduled appoint­
ment in response to a speech input by a user. In this 
case, the address book and the scheduler module of the 

20 mobile electronic device may preferably be synchronized 
with the vehicle navigation system, i.e. with the corre­
sponding data stored in a database of the navigation sys­
tem, and the user may initiate selection of a destination 
for route guidance by a verbal command. Automatic en-

25 tering of an appropriate destination and/or calculation of 
a route to the aestination can, thus, be carried outwhen 
a user is ready for driving to a location of a next scheduled 
appointment stored in his PDA or smartphone, etc. 
[0023) In particular, the user may simply utter a name 

30 of a person associated with an upcoming appointment 
and, subsequently, the associated location that might be 
looked-up in an address book or a vCard is automatically 
selected as the destination for route guidance. 
(0024) The speech input may alternatively represent 

35 some predetermined keyword. After recognition of the 
keyword uttered by a user the selection of a location 
stored in the mobile electronic device or a location stored 
in the vehicle navigation system as the destination for 
route guidance can be performed. 

40 [0025) According to the method all scheduled appoint­
ments stored in the scheduler module of the mobile elec­
tronic device and associated with locations stored in the 
mobile electronic device or the vehicle navigation system 
that are coming up within the predetermined time interval 

45 are determined automatically and subsequently all or 
some of the locations that are associated with the sched­
uled appointments stored in the scheduler module of the 
mobile electronic device or the vehicle navigation system 
that are determined to come up within the predetermined 

50 time interval are selected as destinations for route guid­
ance. 
[0026) Those locations stored in the mobile electronic 
device and associated with upcoming appointments are 
fed into the vehicle navigation system and selected as 

55 destinations. A list of all destinations might be displayed 
to the user, whereby he is informed about the entire set 
of appointments within the predetermined time interval 
that may, e.g., represent the whole present day. 

3 
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(0027) Again, automatically or on dem·and by a user in 
response to a prompt given by the vehicle navigation 
system (e.g., an acoustic or optical message) the asso­
ciated locations are selected as the destinations and a 
route to some or all of the destinations may be calculated. 5 
In particular, irrespective of the actual temporal order of 
the scheduled appointments an optimal route connecting 
all or some of the destinations is calculated. The optimal 
route may be, e.g., the shortest or the fastest route. The 
fastest route might be determined with respect to the cat- 10 
egory of streets (highways, major streets, etc.) and/or 
may be determined taking into account the actual traffic 
situation. After calculation of the optimum route the user 
is asked whether he wants to be guided the optimum 
route or a route connecting destinations corresponding 15 
to locations associated with appointments in temporal 
order. 
(0028) In one embodiment of the inventive method it 
is estimated whether a selected destination cannot be 
reached within a predetermined time interval (that may 20 

be identical to the above-mentioned predetermined time 
interval) or until the point of time of the appointment as­
sociated with the location that is selected as the destina-
tion, and if it is estimated that the selected destination 
cannot be reached within the predetermined time interval 25 
or until the point of time of the appointment associated 
with the location that is selected as the destination, an 
event is generated, e.g., a warning is prompted or a mes­
sage is displayed or announced. The message may offer 
establishment of a telephone connection to a person as- 30 
sociated with the scheduled appointment. The telephone 
number may, e.g., be looked-up from a vCard of a person 
associated with the appointment that is stored in the mo-
bile electronic device. 
(0029) The user is informed about an appointment he 35 

cannot keep in due time and he, thus, can take appro­
priate measures. A typical measure would be to make a 
telephone call to the person he cannot meet in time. This 
embodiment of the inventive method efficiently assists 
the user in dealing with such a situation. 40 

(0030) The information, that a meeting cannot be kept 
in time can be made available immediately after entering 
the destination or even during the travel on the grounds 
of real-time traffic information e.g. from traffic announce­
ments or Traffic Message Channel (TMC) messages. 45 
The TMC is typically digitally coded using the FM Radio 
Data System (FM-RDS) on conventional FM radio broad­
casts. It can also be transmitted on Digital Audio Broad­
casting or satellite radio. Each traffic incident can be sent 
as a TMC message. One message consists of an event 50 

code and a location code in addition to time details. 
(0031) In order to solve the above-mentioned draw­
backs it is also provided a vehicle navigation system con­
figured for route guidance to a destination, according to 
~~9. ~ 

(0032) The inventive vehicle navigation system is par­
ticularly useful as a navigation system installed in an au­
tomobile. 

4 

(0033) Herein, it is to be understood that the expres­
sion "the control unit is configured to do .. "_ covers the 
meaning that the control unit causes a separate logical 
or physical means to do something, e.g., to read data 
(locations, appointments) from the mobile electronic de­
vice. 
(0034) It is also provided a vehicle navigation system 
as mentioned above that further comprises a database 
storing at least one location and wherein the control 
means is configured to read a location stored in the mo­
bile electronic device or in the database based on the at 
least one read scheduled appointment and to select the 
read location as the destination for route guidance. 
(0035) The control means of the vehicle navigation 
system is configured to automatically determine whether 
a scheduled appointment stored in the scheduler module 
of the mobile electronic device and associated with a 
location stored in the mobile electronic device or in the 
database is coming up within a predetermined time in­
terval and to read the associated location, if it is deter­
mined that such a scheduled appointment is coming up 
within the predetermined time interval. The scheduled 
appointment can, in particular, be associated with a per­
son whose address is stored in the mobile electronic de­
vice or in the vehicle navigation system and represents 
the location that is associated with the scheduled ap­
pointment. 
[0036) The vehicle navigation system further compris­
es a route calculation means and the control means is 
configured to automatically read the locations associated 
with the scheduled appointments and to cause the route 
calculation means to calculate a route to the destination. 
(0037) The vehicle navigation system according to the 
present invention further comprises 
an input means, e.g., a speech input or a keyboard or a 
touch screen, 
an output means, e.g., a speech output or a display de­
vice, as well as 
a route calculation means, and 
the control means is configured to instruct the output 
means to output a prompt to a user and to read the as­
sociated location and/or to cause the route calculation 
means to calculate a route to the destination in response 
to an input by the user that is input by the input means. 
(0038) The control means is configured to 
automatically determine all scheduled appointments 
stored in the scheduler module of the mobile electronic 
device and associated with stored locations that are com­
ing up within the predetermined time interval; 
read all or some of the locations associated with the 
scheduled appointments stored in the scheduler module 
of the mobile electronic device that are determined to 
come up within the predetermined time interval; and 
select all or some of the read locations as destinations. 
(0039) In this case the vehicle navigation system fur­
ther comprises a route calculation means and the control 
means is configured to automatically read the associated 
locations and to cause the route calculation means to 
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calculate a route to the destinations. 
[0040) In particular, the route calculation means is con­
figured to calculate an optimal route, in particular, the 
shortest or the fastest route, to all or some of the desti­
nations irrespective of the temporal order of the appoint­
ments. 
[0041) According to a further embodiment the control 
means in one of the above-described examples of the 
inventive vehicle navigation system is configured to 
estimate whether a selected destination cannot be 
reached within the predetermined time interval or until 
the point of time of the appointment associated with the 
location that is selected as the destination; and to 
generate an event, in particular a warning or a message 
offering establishment of a telephone connection to a per­
son associated with the appointment associated with the 
location that is selected as the destination, if it is estimat­
ed that the selected destination cannot be reached within 
the predetermined time interval or until the point of time 
of the appointment associated with the location that is 
selected as the destination. 
[0042) In this case the control means may also be con­
figured to estimate whether the selected destination can­
not be reached within the predetermined time interval or 
until the point of time of the appointment associated with 
the location that is selected as the destination on the 
basis of traffic information, in particular, Traffic Message 
Channel messages, received by the navigation system. 
[0043] Additional features and advantages of the 
present invention will be described with reference to the 
drawings. In the description, reference is made to the 
accompanying figures that are meant to illustrate pre­
ferred embodiments of the invention. It is understood that 
such embodiments do not represent the full scope of the 
invention and are not taken to limit the scope of protection 
that is exclusively defined by the appended claims. 
[0044) Figure 1 illustrates an embodiment of the herein 
disclosed method for entering a destination in a vehicle 
navigation system comprising the steps of synchroniza­
tion of an address book and a scheduler module of a 
PDA with a vehicle navigation system and determining 
an upcoming appointment from the entries of the sched­
uler module. 
[0045] Figure 2 illustrates another embodiment of the 
herein disclosed method for entering a destination in a 
vehicle navigation system wherein an address found in 
the address book of a smartphone is used to select a 
destination for route guidance. 
[0046) Figure 3 illustrates an embodiment similar to 
the one of Figure 3 but considering a case in which an 
upcoming appointment cannot be kept. 
[0047] Figure 4 illustrates an embodiment of the herein 
disclosed method for entering a destination in a vehicle 
navigation system wherein a number of appointments 
stored in a PDA are detected by a vehicle navigation 
system and an optimum route to all of the detected ap­
pointments is automatically calculated. 
[0048] Figure 1 shows basic steps of an embodiment 

of the method for entering a destination for route guid­
ance in a vehicle navigation system according to the 
present invention. According to this embodiment a Per­
sonal Digital Assistant (PDA) is connected to a vehicle 

5 navigation system 1 by a person entering a vehicle and 
carrying the PDA. The connection can be established 
wirelessly, e.g., by means of a Bluetooth link, a WLAN 
link or by an infrared connection. 
[0049) After connection of the PDA and the vehicle 

10 navigation system an address book and a scheduler 
module comprising scheduled appointments are auto­
matically synchronized with the corresponding database 
of the navigation system 2. Therefore, the navigation sys­
tem learns about one or more scheduled appointments 

15 that have been entered in the PDA by the user, e.g., the 
driver of the vehicle in which the vehicle navigation sys­
tem is installed. 
[0050] Next, the navigation system checks whether 
there is some upcoming appointment within a predeter-

20 mined time interval that is associated with some location 
3. The predetermined interval may, e.g., represent the 
actual day of connection of the PDA to the vehicle navi­
gation system. The user might also be enabled to choose 
a suitable time interval by manual or verbal input facili-

25 lated by a manual or speech input means of the naviga­
tion system. According to the present example an ap­
pointment is determined that is associated with a location 
that is stored in the PDA. The location is given by an 
address including a city name and a street name and 

30 street number. The address can be part of the stored 
appointment entry or may be related to the appointment 
entry. The appointment entry can, e.g., include a name 
of a person to be met and the name can be related to an 
entry in an address book stored in the PDA. 

35 [0051] The location associated with the determined 
upcoming appointment is selected as a destination for 
route guidance by the vehicle navigation system 4. Ge­
ographical data stored in a database of the navigation 
system is used for localization of the destination. The 

40 destination cah, thus, be indicated on a digital map shown 
to the user /driver. The selection of the destination may 
be performed automatically without interaction with the 
user. It may be preferred that the user is asked by the 
navigation system whether the associated location shall 

45 be used as a destination for route guidance. The human­
machine interaction can, in principle, be performed by 
means of a display device, a touch screen, push buttons, 
a speech input/output etc. 
[0052) Once the location associated with the upcoming 

so appointment is selected as the destination, a route from 
the present location to the destination, preferably the 
shortest or fastest route, is calculated 5 by the vehicle 
navigation system. The route can be indicated on a digital 
map. Again, the user may be prompted to initiate calcu-

55 lation of the route to the destination or alternatively route 
calculation is performed without further human-machine 
interaction. Optical and/or acoustical route guidance can 
subsequently be performed by the navigation system 

5 
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based on the calculated route to the selected destination. 
[0053] Figure 2 illustrates steps of another embodi­
ment of the inventive method disclosed herein. A user 
enters 1 the "text meeting with Mr. X" in an appropriate 
place of an appointment calendar representing date and 
time, say, August 1, 11 am, of a meeting. The appoint­
ment calendar is part of a Personal Information Manager 
of a smartphone. Assume that the user enters his vehicle 
equipped with the navigation system of the present in­
vention on August 1 at 9 am. He connects the smartphone 
to the vehicle navigation system 11. The navigation sys­
tem automatically reads the appointment calendar and 
determines the upcoming appointment with Mr. X 12. The 
navigation system also automatically looks-up the ad­
dress of Mr. X in an address book 13. The address book 
may be also stored in the smartphone. It is also consid­
ered that the address may be stored in a database of the 
navigation system. 
[0054] After having determined the address of Mr. X, 
the navigation system is, in principle, ready for calculating 
a route to the address and to perform route guidance. In 
the present example, the navigation system prompts a 
message asking the user whether he wants to be guided 
to the address of Mr. X 14. In some detail, the navigation 
system may announce a message with the content that 
an appointment with Mr. X is scheduled for 11 am and 
may subsequently ask whether or not to perform route 
guidance to this address. Steps 13 and 14 can be carried 
out in reversed order. 
[0055] The navigation system may prompt the mes­
sage immediately after the appointment is detected or 
when an estimated time for travel to the location that is 
associated with the appointment is comparable to the 
time interval from the present time to the time of the ap­
pointment. 
[0056] The user may approve that he wants to be guid­
ed to the address of Mr. X by means of a speech input, 
a keyboard a touch panel or any other input means known 
in the art of vehicle navigation systems 15. For example, 
he may utter a keyword to approve the selected destina­
tion for route guidance, i.e., the address of Mr. X. 
[0057) In an alternative embodiment, the user is 
prompted to input manually or by speech input the des­
tination after an upcoming appointment is detected in 
step 12. In any case, after the destination was selected 
the route to the destination, i.e. the address of Nr. X, is 
calculated 16 and route guidance to the destination can 
be started. 
[0058] With reference to Figure 3 a case is described 
in which a detected upcoming appointment cannot be 
kept, since the traveling time from the present position 
would be too long to arrive at the location associated with 
the appointment in time. As in Figure 2 a meeting with 
Mr. X is entered in the smartphone 20, the smartphone 
is connected to the vehicle navigation system 21 and an 
upcoming appointment is automatically determined 22 
by the vehicle navigation system after the connection has 
been established. 

[0059) The location associated with the appointment, 
i.e. in the present example the address of Mr. X, is looked­
up from an address book or a vCard stored in the smart­
phone. By means of geographical data stored in a data-

5 base of the vehicle navigation system the distance from 
the present location of the vehicle and the address of Mr. 
X is estimated 23. Based on the estimated distance the 
traveling time to the address of Mr. X is estimated 24. 
This estimation may take into account any available traf-

10 fie information provided, e.g., by some radio station. 
[0060] Assume that the navigation system determines 
that the meeting with Mr. X cannot be kept, since the 
estimated traveling time is too long. In this case, a warn­
ing is prompted to the user / driver 25. For example, a 

15 synthesized speech output can be provided: "Meeting 
with Mr. X cannot be kept". Then, establishment of a tel­
ephone connection with Mr. X is offered by the vehicle 
navigation system 26. The corresponding telephone 
number can be looked up from the address book orvCard 

20 stored in the smartphone or in a database of the vehicle 
navigation system. 
[0061] If the user agrees, a telephone connection is 
established. After the telephone conversation wit!"] Mr. X 
the navigation system may offer to delete the mentioned 

25 appointment or to postpone it to a later time/date. 
[0062] The step of estimating the traveling time to the 
destination 24 can be performed continuously during the 
travel taken into account the actual traffic by real time 
traffic information, e.g. from radio traffic announcements 

30 or TMC messages. If during the travel the navigation sys­
tem is informed about a traffic jam on the route to the 
destination, the system may prompt the warning that the 
appointment cannot be kept 25. 
[0063] Figure 4 illustrates another aspect of the 

35 present invention. A PDA is wirelessly connected to a 
vehicle navigation system 30. Of course any other mobile 
electronic device including some kind of a Personal In­
formation Manager can be used in this example (as in 
the examples above). The connection may be estab-

40 lished via a Bluetooth link or a WLAN link, for example. 
The address book and the scheduler module of the PDA 
are automatically synchronized 31 with the correspond­
ing database of the navigation system. 
[0064] By synchronization of the scheduler module the 

45 navigation system detects 32 a number of appointments 
stored in the PDA. The appointments are usually stored 
and managed in temporal order in scheduler module. As­
sume that four appointments are stored, in the order 1, 
2, 3, and 4, in the PDA for the present day. As in the 

50 previous examples the navigation system may automat­
ically or on demand by the user select a location associ­
ated with an appointment, preferably, with that appoint­
ment that comes up next in time, as the destination for 
route guidance and may calculate the route to the desti-

55 nation automatically or on demand. 

6 

[0065] In the present example, the navigation system 
prompts the user, e.g., a commercial traveler, to acknowl­
edge calculation of an optimum route to all locations as-
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sociated with the four appointments 33. In response to a 
positive input by the user the navigation system, i.e. a 
route calculation means incorporated in the navigation 
system, calculates 34 an optimum route connecting the 
locations associated with the four appointments. In par­
ticular, each of the appointments may be linked to an 
address and the address can be related to geographical 
data stored in a database of the navigation system. The 
optimum route may be the shortest or fastest route from 
the present position to all of the locations. Assume that 
it turns out, however, that for an optimum route the ap­
pointments should be kept in some order different from 
the temporal one stored in the PDA, say, 1, 3, 2, 4. Con­
sequently, calculation of the optimum route includes re­
ordering of the appointments 34 in accordance with the 
optimum route. 
[0066) Next, the navigation system informs the user 
about the optimal route, in particular, about the fact that 
the optimal route differs from a route connecting the lo­
cations associated with the appointments in temporal or­
der and prompts the user to decide whether he wants to 
follow the optimal route or not 35. 
[0067) If the user wants to be guided along the optimal 
route the navigation system offers the user to establish 
a telephone connection to one or more persons involved 
in appointments that cannot be kept in time when the 
optimal route is followed 36. This is possible, if the stored 
appointments are associated with persons whose tele­
phone numbers are found in an address book or a vCard, 
etc. stored in the PDA or in a database of the navigation 
system. If, on the other hand, the user prefers to keep 
the four appointments in temporal order, the navigation 
system calculates 37 a route including the locations as­
sociated with the appointments that are, thus, selected 
as destinations for route guidance corresponding to the 
temporal order of the appointments (i.e., 1, 2, 3 and 4 ). 

Claims 

1. Method for entering a destination for route guidance 
in a vehicle navigation system, comprising 
providing a mobile electronic device storing locations 
and comprising a scheduler module storing sched­
uled appointments; 
connecting the mobile electronic device to the vehi­
cle navigation system; and automatically determin­
ing all scheduled appointments stored in the sched­
uler module of the mobile electronic device and as­
sociated with locations stored in the mobile electron­
ic device or the vehicle navigation system that are 
coming up within the predetermined time interval; 
selecting all or some of the locations associated with 
the scheduled appointments stored in the scheduler 
module of the mobile electronic device or the vehicle 
navigation system that are determined to come up 
within the predetermined time interval as destina­
tions based on the scheduled appointments; 

characterised by 
automatically or on demand by a user in response 
to a prompt given by the vehicle navigation system 
calculating the optimal route to at least some of the 

5 destinations irrespective of the temporal order of the 
appointments; 

10 

15 

after calculation of the optimal route prompting the 
user to decide on whether he wants to be guided 
either 

a) the optimal route; or 
b) a route connecting destinations correspond­
ing to locations associated with scheduled ap­
pointments in temporal order. 

2. The method according to claim 1, wherein at least 
one of the scheduled appointments is associated 
with a person whose address is stored in the mobile 
electronic device or in the vehicle navigation system 

20 and represents the location that is associated with 
the scheduled appointment. 

3. ·The method according to one of the preceding 
claims, further comprising 

25 estimating whether a selected destination cannot be 
reached within a predetermined time interval or until 
the point of time of the appointment associated with 
the location that is selected as the destination; and 
generating an event, if it is estimated that the select-

30 ed destination cannot be reached within the prede­
termined time interval or until the point of time of the 
appointment associated with the location that is se­
lected as the destination. 

35 4. The method according to claim 3, wherein the esti­
mating whether the selected destination cannot be 
reached within the predetermined time interval or un­
til the point of time of the appointment associated 
with the location that is selected as the destination 

40 is based on traffic information, in particular, Traffic 
Message Channel messages, received by th!3 nav­
igation system. 

5. The method according to claim 3 or 4, wherein the 
45 generated event is a warning prompted to a user or 

a message offering establishment of a telephone 
connection to a person associated with the appoint­
ment associated with the location that is selected as 
the destination that cannot be reached within the pre-

50 determined time interval or until the point of time of 
the appointment. 

6. The method according to one of the preceding 
claims, wherein the mobile electronic device com-

55 prises an address book and comprising the step of 
synchronizing the scheduler module and the ad­
dress book with the vehicle navigation system. 

7 
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7. The method according to one of the preceding 
claims, wherein the mobile electronic device is con­
nected to the vehicle navigation system by wire or 
wirelessly, in particular, by a Bluetooth link or a 
WLAN link. 5 

8. The method according to one of the preceding 
claims, wherein the mobile electronic device is a Per­
sonal Digital Assistant or a smartphone or an elec-
tronic organizer. 10 

9. Vehicle navigation system configured for route guid­
ance to a destination, comprising 
a connection unit configured for connection to a mo-
bile electronic device storing at least one location 15 

and comprising a scheduler module storing at least 
one scheduled appointment; 
a database storing at least one location; 
a control means configured to 
automatically determine all scheduled appointments 20 

stored in the scheduler module of the mobile elec­
tronic device and associated with stored locations 
that are coming up within the predetermined time 
interval; 
read all or some of the locations associated with the 25 

estimate whether a selected destination cannot be 
reached within a predetermined time interval or until 
the point of time of the appointment associated with 
the location that is selected as the destination; and to 
generate an event, in particular a warning or a mes­
sage offering establishment of a telephone connec­
tion to a person associated with the appointment as­
sociated with the location that is selected as the des­
tination, if ii is estimated that the selected destination 
cannot be reached within the predetermined time in­
terval or until the point of time of the appointment 
associated with the location that is selected as the 
destination. 

11. The vehicle navigation system according to claim 
10, wherein the control means is configured to esti­
mate whether the selected destination cannot be 
reached within the predetermined time interval or un­
til the point of time of the appointment associated 
with the location that is selected as the destination 
on the basis of traffic information, in particular, Traffic 
Message Channel messages, received by the nav­
igation system. 

scheduled appointments stored in the scheduler Patentanspriiche 
module of the mobile electronic device that are de-
!ermined to come up within the predetermined time 
interval; and 
select all or some of the read locations as destina- 30 

lions; 
characterised by 
a route calculation means configured to calculate the 
optimal route to all or some of the destinations irre­
spective of the temporal order of the appointments 35 

and to calculate a route connecting destinations cor­
responding to locations associated with scheduled 
appointments in temporal order; 
an input means; 
an output means configured to output a prompt; 40 

and wherein 
the control means is configured to instruct the output 
means to 
output a prompt to a user and to read the associated 
location and to cause the route calculation means to 45 

calculate the optimal route to the destination in re­
sponse to an input by the user that is input by the 
input means; and 
output a prompt to the user to decide on whether he 
wants to be guided either 50 

a) the optimal route; or 
b) the route connecting destinations corre­
sponding to locations associated with sched-
uled appointments in temporal order. 55 

1 O. The vehicle navigation system according to claim 9, 
wherein the control means is configured to 

8 

1. Verfahren zum Eingeben eines Ziels zur Routenfiih­
rung in ein Fahrzeugnavigationssystem, umfassend 
Bereitstellen einer mobilen elektronischen Einrich­
tung, die Orte speichert und ein Planermodul um­
fasst, das geplante Verabredungen speichert; 
Verbinden der mobilen elektronischen Einrichtung 
mil dem Fahrzeugnavigationssystem; und 
automatisches Bestimmen samtlicher geplanter 
Verabredungen, die in dem Planermodul der mobi­
len elektronischen Einrichtung gespeichert und mit 
Orten assoziiert sind, die in der mobilen elektroni­
schen Einrichtung oder in dem Fahrzeugnavigati­
onssystem gespeichert sind und die innerhalb eines 
vorbestimmten Zeitintervalls fallig werden; 
auf der Grundlage der geplanten Verabredungen 
Auswahlen samtlicher oder einiger der Orte, die mit 
den geplanten Verabredungen, die in dem Planer­
modul der mobilen elektronischen Einrichtung oder 
in dem Fahrzeugnavigationssystem gespeichert 
sind, assoziiert sind, und von denen bestimmt wird, 
dass sie innerhalb des vorbestimmten Zeitintervalls 
fallig werden, als Ziele; 
gekennzeichnet durch 
automatisches oder auf einen Befehl eines Nutzers 
in Reaktion auf eine Eingabeanforderung, die von 
dem Fahrzeugnavigationssystem ausgegeben wird, 
erfolgendes Berechnen der optimalen Route zu zu­
mindest einigen der Ziele ohne Berucksichtigung der 
zeitlichen Reihenfolge der Verabredungen; 
Auffordern des Nutzers nach der Berechnung der 
optimalen Route, daruber zu entscheiden, ob er ent-
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weder 

a) die optimale Route; oder 

7. Das Verfahren gemar.. einem der vorhergehenden 
Anspruche, in dem die mobile eleklronische Einrich­
tung uber Draht oder Funk, insbesondere eine Blue­
looth-Verbindung oder eine WLAN-Verbindung, mil b) eine Route, die Ziele entsprechend Orten ver­

bindet, die mil geplanten Verabredungen in zeit­
licher Reihenfolge assoziiert sind, 

5 dem Fahrzeugnavigationssystem verbunden isl. 

gefuhrt werden will. 

2. Das Verfahren gemar.. Anspruch 1, in dem zumin- 10 

dest eine der geplanlen Verabredungen mil einer 
Person assoziiert isl, deren Adresse in der mobilen 
elektronischen Einrichtung oder in dem Fahrzeug­
navigationssystem gespeichert ist und den Ort dar­
stellt, der mil der geplanten Verabredung assoziiert 15 

ist. 

3. Das Verfahren gemar.. einem der vorhergehenden 
Anspruche, das weiterhin umfasst 
Abschatzen, ob ein ausgewahltes Ziel innerhalb ei- 20 

nes vorbestimmten Zeitintervalls oder bis zu dem 
Zeitpunkt der Verabredung, die mil dem Ort assozi-
iert isl, der als das Ziel ausgewahlt worden isl, nicht 
erreicht werden kann; und 
Erzeugen eines Ereignisses, wenn abgeschatzt 25 

wird, dass das ausgewahlte Ziel nicht innerhalb des 
vorbestimmten Zeitinlervalls oder bis zu dem Zeit­
punkt der Verabredung, die mil dem Ort assoziiert 
isl, der als das Ziel ausgewahlt worden isl, erreichl 
werden kann. 30 

4. Das Verfahren gemar.. Anspruch 3, in dem das Ab­
schatzen, ob das ausgewahlte Ziel innerhalb des 
vorbestimmlen Zeitintervalls oder bis zu dem Zeil­
punkt der Verabredung, die mil dem Ort assoziiert 35 

isl, der als Ziel ausgewahlt worden isl, nicht erreichl 
werden kann, auf der Grundlage von Verkehrsinfor­
mationen, insbesondere Nachrichlen von einem 
Verkehrsnachrichtenkanal, die von dem Fahrzeug-
navigationssystem empfangen werden. 40 

5. Das Verfahren gemar.. Anspruch 3 oder 4, in dem 
das erzeugte Ereignis eine Warnung, die an eine 
Nutzer ausgegeben wird, oder eine Nachricht isl, die 
den Aufbau einer Telefonverbindung mil einer Per- 45 

son anbietet, die milder Verabredung, die mil dem 
Ort assoziiert isl, der als Ziel ausgewahlt worden isl, 
der nicht innerhalb des vorbestimmlen Zeitintervalls 
oder bis zu dem Zeilpunkt der Verabredung erreicht 
werden kann, assoziiert isl. so 

6. Das Verfahren gemar.. einem der vorhergehenden 
Anspri.iche, in dem die mobile elektronische Einrich-
tung ein Adressbuch umfasst und den Schritt des 
Synchronisierens des Planermoduls und des 55 

Adressbuchs mil dem Fahrzeugnavigationssystem 
umfassend. 

9 

8. Das Verfahren gemar.. einem der vorhergehenden 
Anspruche, in dem die mobile elektronische Einrich­
tung ein Personal Digital Assistant oder ein Smart­
phone oder ein elektronischer Organizer isl. 

9. Fahrzeugnavigationssystem, das zur Roulenfuh­
rung zu einem Ziel ausgebildet isl, umfassend 
eine Verbindungseinheil, die fOr eine Verbindung mil 
einer mobilen elektronischen Einrichtung, die zumin­
dest einen Ort speichert und ein Planermodul um­
fassl, das zumindest eine geplante Verabredung 
speichert, ausgebildet isl; 
eine Datenbank, die zumindest einen Ort speichert; 
eine Steu·ereinrichtung, die dazu ausgebildet isl, 
automatisch samtliche geplante Verabredungen zu 
bestimmen, die in dem Planermodul der mobilen 
elektronischen Einrichtung gespeichert und mil den 
gespeicherten Orten assoziiert sind, die innerhalb 
eines vorbestimmten Zeitintervalls fallig werden; 
Auslesen samtlicher oder einiger der Orte, die mil 
den geplanten Verabredungen assoziiert sind, die in 
dem Planermodul der mobilen eleklronischen Ein­
richtung gespeichert sind und von denen bestimmt 
wird, dass sie innerhalb des vorbeslimmten Zeitin­
tervalls fallig werden; 
Auswahlen samtlicher oder einiger der ausgelese­
nen Orte als Ziele; 
gekennzeichnet durch 
eine Routenberechnungseinrichtung, die dazu aus­
gebildet isl, die oplimale Route zu samllichen oder 
einigen der Ziele ohne Berucksichtigung der zeitli­
chen Reihenfolge derVerabredungen zu berechnen 
und eine Route zu berechnen, die Ziele entspre­
chend Orten verbindet, die mil den geplanten Ver­
abredungen in zeitlicher Reihenfolge assoziiert sind; 
eine Eingabeeinrichlung; 
eine Ausgabeeinrichtung, die dazu ausgebildet isl, 
eine Anforderung auszugeben; 
und in der 
die Steuereinrichlung dazu ausgebildet isl, die Aus­
gabeeinrichtung dazu anzuweisen 
eine Anforderung an einen Nutzer auszugeben und 
den assoziierten Ort auszulesen und die Routenbe­
rechnungseinrichtung dazu zu veranlassen, die op­
timale Route zu dem Ziel in Reaktion auf eine Ein­
gabe durch den Nutzer, die uber die Eingabeein­
richtung eingegeben wird, zu berechnen; und 
eine Aufforderung an den Nutzer, zu entscheiden, 
ob er entweder 

a) die optimale Route; oder 
b) eine Route, die Ziele entsprechend Orten ver-
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bindet, die mit geplanten Verabredungen in zeit­
licher Reihenfolge assoziiert sind, 

gefOhrt werden will, auszugeben. 

10. Das Fahrzeugnavigationssystem gemar.. Anspruch 
5 

9, in dem die Steuereinrichtung dazu ausgebildet isl, 
abzuschatzen, ob ein ausgewahltes Ziel innerhalb 
eines vorbestimmten Zeitintervalls oder bis zu dem 
Zeitpunkt der Verabredung, die mil dem Ort assozi- 10 
iert ist, der als das Ziel ausgewiihlt worden isl, nicht 
erreicht werden kann; und 
ein Ereignis, insbesondere eine Warnung oder eine 
Nachricht, die den Aufbau einer Telefonverbindung 
mil einer Person anbietet, die mil der Verabredung, 15 
die mit dem Ort assoziiert ist, der als Ziel ausgewiihlt 
worden ist, assoziiert ist, zu erzeugen, wenn abge­
schatzt wird, dass das ausgewahlte Ziel nicht inner­
halb des vorbestimmten Zeitintervalls oder bis zu 
dem Zeitpunkt derVerabredung, die mil dem Ort as­
soziiert isl, der als das Ziel ausgewiihlt worden isl, 
erreicht werden kann. 

11. Das Fahrzeugnavigationssystem gemar.. Anspruch 
10, in dem die Steuereinrichtung dazu ausgebildet 
isl, auf der Grundlage von Verkehrsinformationen, 
insbesondere Nachrichten von einem Verkehrs­
nachrichtenkanal, die von dem Fahrzeugnavigati­
onssystem empfangen werden, abzuschiitzen, ob 
das ausgewahlte Ziel innerhalb des vorbestimmten 
Zeitintervalls oder bis zu dem Zeitpunkt der Verab­
redung, die mit dem Ort assoziiert ist, der als Ziel 
ausgewahlt worden isl, nicht erreicht werden kann. 

Revendications 

1. Procede d'introduction d'une destination de guidage 
routier dans un systeme de navigation pour vehicule, 
comprenant 
la mise a disposition d'un dispositif electronique mo­
bile stockant des emplacements et comprenant un 
module d'ordonnancement qui enregistre des ren­
dez-vous planifies ; 
la connexion du dispositif electronique mobile au 
systeme de navigation pour vehicule ; et 
la determination automatique de tous les rendez­
vous planifies stockes dans le module d'ordonnan­
cement du dispositif electronique mobile et associes 
a des emplacements stockes dans le dispositif elec­
tronique mobile ou dans le systeme de navigation 
pour vehicule qui apparaissent dans l'intervalle de 
temps predetermine ; 
la selection, en tout ou en partie, des emplacements 
associes aux rendez-vous planifies stockes dans le 
module d'ordonnancement du dispositif electroni­
que mobile ou dans le systeme de navigation pour 
vehicule et qui sont determines pour apparaitre dans 
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2. 

3. 

4. 

5. 

6. 

l'intervalle de temps predetermine comme destina­
tions, sur la base des rendez-vous planifies ; 
caracterise par 
de maniere automatigue ou sur demande d'un uti­
lisateur, en reponse a une invite fournie par le sys­
teme de navigation pour vehicule, le calcul de l'iti­
neraire optimal a au moins une partie des destina­
tions, independamment de l'ordre chronologique 
des rendez-vous ; 
une fois l'itineraire optimal calcule, l'envoi d'une in­
vite a l'utilisateur pour decider s'il veut etre guide 
selon soil 

a) l'itineraire optimal ; soit 
b) un itineraire reliant des destinations cbrres­
pondant a des emplacements associes a des 
rendez-vous planifies en ordre chronologigue. 

Procede selon la revendication 1, dans lequel au 
moins un des rendez-vous planifies est associe a 
une personne dont l'adresse est stockee dans le dis-
positif electronique mobile ou dans le systeme de 
navigation pour vehicule et represente l'emplace-
ment associe au rendez-vous planifie. 

Procede selon l'une des revendications preceden-
tes, comprenant en outre 
l'estimation du fait qu'une destination selectionnee 
peut etre atteinte ou non dans un intervalle de temps 
predetermine ou avant le moment fixe du rendez-
vous associe a l'emplacement selectionne comme 
destination ; et 
la generation d'un evenement, s'il est estime que la 
destination selectionnee ne peut pas etre atteinte 
dans l'intervalle de temps predetermine ou avant le 
moment fixe du rendez-vous associe a )'emplace-
ment selectionne comme destination. 

Precede selon la revendication 3, dans lequel l'esti-
mation du fait que la destination selectionnee peut 
etre atteinte ou non dans l'intervalle de temps pre-
determine ou avant le moment fixe du rendez-vous 
associe a !'emplacement selectionne comme desti-
nation est basee sur des informations de trafic, et en 
particulier sur des messages TMC, soil Traffic Mes-
sage Channel, rei;:us par le systeme de navigation. 

Precede selon la revendication 3 ou 4, dans lequel 
l'evenement genere est un avertissement envoye 
comme invite a l'utilisateur ou un message offrant 
l'etablissement d'une connexion telephonique avec 
une personne associee au rendez-vous associe a 
l'emplacement selectionne com me la destination qui 
ne peut pas etre atteinte dans l'intervalle de temps 
predetermine ou avant le moment fixe du rendez-
vous. 

Precede selon l'une des revendications preceden-
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sortir une invite pour l'utilisateur de maniere ace qu'il 
decide s'il veut ou non etre guide selon soil 

a) l'itineraire optimal ; soil 

tes, dans lequel le dispositif electronique mobile 
comporte un carnet d'adresses et comprenant l'eta­
pe consistant a synchroniser le module d'ordonnan­
cement et le carnet d'adresses avec le systeme de 
navigation pour vehicule. 

7. Procede selon l'une des revendications preceden­
tes, dans lequel le dispositif electronique mobile est 
connecte au systeme de navigation pour vehicule 
par fil ou sans fil, en particulier par une liaison Blue­
tooth OU WLAN. 

5 b) l'itineraire connectant des destinations cor­
respondant aux emplacements associes aux 
rendez-vous planifies en ordre chronologigue. 

1 O. Systeme de navigation pour vehicule selon la reven-
10 dication 9, dans lequel le moyen de contr6Ie est con­

figure pour 

8. Procede selon l'une des revendications preceden­
tes, dans lequel le dispositif electronique mobile est 
soit un assistant numerique personnel ou PDA- Per- 15 

sonal Digital Assistant, soil un telephone intelligent 
ou smartphone, soit un agenda electronique. 

9. Systeme de navigation pour vehicule configure pour 
le guidage routier vers une destination, comprenant 20 

une unite de connexion configuree pour la connexion 
a un dispositif electronique mobile stockant au mains 
un emplacement et comprenant un module d'ordon­
nancement stockant au moins un rendez-vous 
planifie; 25 

une base de donnees stockant au moins un 
emplacement ; 
un moyen de contr6Ie configure pour 
determiner automatiquement taus les rendez-vous 
planifies stockes dans le module d'ordonnancement 30 

du dispositif electronique mobile et associes a des 
emplacements stockes qui apparaissent dans l'in­
tervalle de temps predetermine ; 
lire, en tout ou en partie, les emplacements associes 
aux rendez-vous planifies stockes dans le module 35 

d'ordonnancement du dispositif electronique mobile, 
qui sont determines pour apparaitre dans l'intervalle 
de temps predetermine ; et 
selectionner, en tout ou en partie, les emplacements 
lus comme destinations ; 40 

caracterise par 
un moyen de calcul d'itineraire configure pour cal­
culer l'itineraire optimal aux destinations en tout ou 
en partie, independamment de l'ordre chronologique 
des rendez-vous, et pourcalculer un itineraire reliant 45 

des destinations correspondant aux emplacements 
associes aux rendez-vous planifies en ordre 
chronologigue ; 
un moyen d'introduction ; 
un moyen de sortie configure pour sortir une invite ; 50 

et dans lequel 
le moyen de contr6Ie est configure pour commander 
le moyen de sortie de faeon a 
sortir une invite pour un utilisateur, a lire !'emplace­
ment associe et a faire executer, par le moyen de 55 

calcul d'itineraire, le calcul de l'itineraire optimal vers 
la destination en reponse a une entree de l'utilisateur 
introduite par le moyen d'introduction ; et 

11 

estimer si une destination selectionnee peut ou non 
etre atteinte dans un intervalle de temps predeter­
mine ou avant le moment fixe du rendez-vous asso-
cie a !'emplacement selectionne comme 
destination ; et pour 
generer un evenement, en particulier un avertisse­
ment ou un message proposant l'etablissement 
d'une liaison telephonique avec une personne asso­
ciee au rendez-vous associe a l'emplacementselec­
tionne comme destination, s'il est eslime que la des-
tination selectionnee ne peut pas etre atteinte dans 
l'intervalle de temps predetermine ou avant le mo­
ment fixe du rendez-vous associe a !'emplacement 
selectionne comme destination. 

11. Systeme de navigation pour vehicule selon la reven­
dication 10, dans lequel le moyen de contr6Ie est 
configure pour es timer si la destination selectionnee 
peut ou non etre atteinte dans l'intervalle de temps 
predetermine ou avant le moment fixe du rendez­
vous associe a !'emplacement selectionne comme 
destination sur la base d'informations de trafic, et en 
particulier sur des messages TMC rec;:us par le sys­
teme de navigation. 
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CALENDAR SHARING FOR THE VEHICLE ENVIRONMENT 

USING A CONNECTED CELL PHONE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates to in-vehicle electronics and, more 

specifically, to displaying calendar information within a vehicle. 

2. Description of the Related Arts 

[0002] The personal electronic calendar has been represented in many forms on 

many devices, and its use has become increasingly widespread. The prevalence of 

internet connected devices such as mobile phones and connected computers has 

allowed for "cloud-based" calendars to become practical. ln this architecture, various 

devices can access a cloud-based calendar and synchronize calendar data. Thus, the 

user can easily view, add, and edit calendar information from any connected node of 

the network. If a calendar item is changed at one node, the rest of the connected 

nodes will automatically update so that the calendar always provides current 

information. 

[0003] Despite the widespread use of electronic calendars, current calendar 

systems do not provide any convenient mechanism for accessing the electronic 

calendar from within an automotive vehicle environment. While drivers may bring 

their portable devices into the car, usability problems and new safety laws make this 

usage undesirable. Particularly, in the automotive environment, the driver's primary 

focus should be on piloting the vehicle. The small screen of mobile devices and the 

attention required to operate them prevents a driver from being able to drive safely 

while accessing calendar data. 

[0004] Some modem vehicles come equipped with dashboard computer systems 

that can provide direct access to electronic calendars. However, such systems require 

that the vehicle have internet connectivity, which is usually available only at 

considerable extra cost to the vehicle owner. Furthermore, even when an in-vehicle 

system is equipped with internet connectivity, current systems only provide access to 

calendar information that is intended for viewing on a computer screen or mo bile 

1 
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device, rather than on an in-vehicle display. Such conventional calendar interfaces 

typically include complicated displays and interfaces that require substantial attention 

from the user to view and control. Such systems are therefore impractical for use by 

the driver whose attention must instead be occupied with safely navigating the 

vehicle. 

SUMMARY OF THE INVENTION 

A mobile device provides an electronic calendar for display within a vehicle. 

The mobile device receives calendar data from a calendar source (e.g., a network­

based calendar server or a synchronized calendar stored internally by the mobile 

device) that stores the calendar data in a native calendar format specific to the 

calendar source. The mobile device converts the calendar data from the native 

calendar format to a vehicle calendar format suitable for transfer to an in-vehicle 

system. The mobile device then transfers the converted calendar data to an in-vehicle 

system using a short-range communication protocol. 

In one embodiment, the mobile device receives the calendar data from two 

different calendar sources (e.g., two different network-based calendar servers or an 

internal calendar and a network-based calendar server), each storing the calendar data 

in different native formats. The mobile device aggregates the calendar data from the 

two different calendar sources into the vehicle format, and processes the calendar data 

to remove duplicate entries. Furthermore, the mobile device may time scale the 

received calendar data and/or apply filters to the calendar data to remove data types 

not suitable for use within the vehicle. 

[0005] In one embodiment, the mobile device receives voice notes from the in-

vehicle system comprising an audio recording of spoken words. The mobile device 

obtains dictated speech corresponding to the spoken words and processes the dictated 

speech to add or update calendar entries. Additionally, the mobile device may store 

the audio recordings for later retrieval. 

[0006] An in-vehicle system displays and manages the electronic calendar 

within a vehicle environment. The in-vehicle system receives calendar data from the 

mobile device via the short-range communication protocol. The calendar data 

comprises a plurality of calendar entries. The in-vehicle system generates a user 

interface for displaying the calendar data. In one embodiment, the user interface 

comprises an events window for displaying a representation of scheduled calendar 

2 
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events and a notifications window for displaying a representation of calendar 

notifications. The in-vehicle system then outputs the user interface to an in-vehicle 

display. 

[0007] In one embodiment, the in-vehicle system correlates the calendar entries 

with contacts entries and/or a points-of-interest database to find potential matches. 

When a scheduled event time for a calendar entry is reached, the in-vehicle system 

may automatically take an action based on the potential matches. For example, the in­

vehicle system may automatically place a call to a contact whose name at least 

partially matches the name of an event invitee for the calendar event. Alternatively, 

the in-vehicle system may generate a route to an address of a contact or a point-of­

interest that at least partially matches the event location for the scheduled calendar 

event. 

[0008] Tn one embodiment, the in-vehicle system processes the calendar data 

and stores alerts related to scheduled calendar events. When a scheduled alert time is 

reached, the in-vehicle system may trigger a visual and/or audio alert. A snooze 

function allows the user to reschedule the alert for a later time. 

[0009] The features and advantages described in the specification are not all 

inclusive and, in particular, many additional features and advantages will be apparent 

to one of ordinary skill in the art in view of the drawings, specification, and claims. 

Moreover, it should be noted that the language used in the specification has been 

principally selected for readability and instructional purposes, and may not have been 

selected to delineate or circumscribe the inventive subject matter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] The teachings of the embodiments of the present invention can be readily 

understood by considering the following detailed description in conjunction with the 

accompanying drawings. 

[0011] Figure (FIG.) 1 illustrates a vehicle environment in accordance with an 

embodiment of the invention. 

[0012] Figure 2 is a block diagram illustrating a mobile device in accordance 

with an embodiment of the invention. 

[0013] Figure 3 is a block diagram illustrating an in-vehicle system in 

accordance with an embodiment of the invention. 

3 
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[0014] Figure 4 is a flowchart illustrating a process for providing calendar data 

to a vehicle in accordance with an embodiment of the invention. 

[0015] Figure 5 is a flowchart illustrating a process for converting calendar 

information in accordance with an embodiment of the invention. 

[0016] Figure 6 illustrates a user interface screen for displaying calendar entries 

in a vehicle in accordance with an embodiment of the invention. 

[0017] Figure 7 A illustrates a first set of user interface screens for displaying 

calendar entries in a vehicle in accordance with an embodiment of the invention. 

[0018] Figure 7B illustrates a second set of user interface screens for displaying 

calendar entries in a vehicle in accordance with an embodiment of the invention. 

[0019] Figure 8 is a flowchart illustrating a process for utilizing voice notes in 

accordance with an embodiment of the invention. 

[0020] Figure 9 is a flowchart illustrating a process for taking actions based on 

calendar entries in accordance with an embodiment of the invention. 

[0021] Figure 10 illustrates user interface screens for taking actions based on 

calendar entries in accordance with an embodiment of the invention. 

[0022] Figure 11 is a flowchart illustrating a process for managing calendar 

alerts in accordance with an embodiment of the invention. 

[0023] Figure 12A illustrates a first user interface screen for managing a 

calendar alert in a vehicle in accordance with an embodiment of the invention. 

[0024] Figure I2B illustrates a second user interface screen for managing a 

calendar alert in a vehicle in accordance with an embodiment of the invention. 

DETAILED DESCRIPTION OF EMBODIMENTS 

[0025] Embodiments are now described with reference to the figures where like 

reference numbers indicate identical or functionally similar elements. Also in the 

figures, the left most digit of each reference number corresponds to the figure in 

which the reference number is first used. 

[0026] Reference in the specification to "one embodiment" or to "an 

embodiment" means that a particular feature, structure, or characteristic described in 

connection with the embodiments is included in at least one embodiment. The 

appearances of the phrase "in one embodiment" or "an embodiment" in various places 

in the specification are not necessarily all referring to the same embodiment. 

4 



Ford Ex. 1002 Page 291 of 746

WO 2012/102879 PCT/US2012/021314 

[0027] Some portions of the detailed description that follows are presented in 

terms of algorithms and symbolic representations of operations on data bits within a 

computer memory. These algorithmic descriptions and representations are the means 

used by those skilled in the data processing arts to most effectively convey the 

substance of their work to others skilled in the art. An algorithm is here, and 

generally, conceived to be a self-consistent sequence of steps (instructions) leading to 

a desired result. The steps are those requiring physical manipulations of physical 

quantities. Usually, though not necessarily, these quantities take the form of 

electrical, magnetic or optical signals capable of being stored, transferred, combined, 

compared and otherwise manipulated. It is convenient at times, principally for 

reasons of common usage, to refer to these signals as bits, values, elements, symbols, 

characters, terms, numbers, or the like. Furthermore, it is also convenient at times, to 

refer to certain arrangements of steps requiring physical manipulations or 

transformation of physical quantities or representations of physical quantities as 

modules or code devices, without loss of generality. 

[0028] However, all of these and similar terms are to be associated with the 

appropriate physical quantities and are merely convenient labels applied to these 

quantities. Unless specifically stated otherwise as apparent from the following 

discussion, it is appreciated that throughout the description, discussions utilizing 

terms such as "processing" or "computing" or "calculating" or "determining" or 

"displaying" or "determining" or the like, refer to the action and processes of a 

computer system, or similar electronic computing device (such as a specific 

computing machine), that manipulates and transforms data represented as physical 

(electronic) quantities within the computer system memories or registers or other such 

information storage, transmission or display devices. 

[0029] Certain aspects of the embodiments include process steps and 

instructions described herein in the form of an algorithm. Tt should be noted that the 

process steps and instructions of the embodiments could be embodied in software, 

firmware or hardware, and when embodied in software, could be downloaded to 

reside on and be operated from different platforms used by a variety of operating 

systems. The embodiments can also be in a computer program product which can be 

executed on a computing system. 

5 
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[0030] The embodiments also relates to an apparatus for performing the 

operations herein. This apparatus may be specially constructed for the purposes, e.g., 

a specific computer, or it may comprise a general-purpose computer selectively 

activated or reconfigured by a computer program stored in the computer. Such a 

computer program may be stored in a computer readable storage medium, such as, but 

is not limited to, any type of disk including floppy disks, optical disks, CD-ROMs, 

magnetic-optical disks, read-only memories (ROMs), random access memories 

(RAMs), EPROMs, EEPROMs, magnetic or optical cards, application specific 

integrated circuits (ASICs ), or any type of media suitable for storing electronic 

instructions, and each coupled to a computer system bus. The memory/storage can be 

transitory or non-transitory. Memory can include any of the above and/or other 

devices that can store information/data/programs. Furthermore, the computers 

referred to in the specification may include a single processor or may be architectures 

employing multiple processor designs for increased computing capability. 

[0031] The algorithms and displays presented herein are not inherently related 

to any particular computer or other apparatus. Various general-purpose systems may 

also be used with programs in accordance with the teachings herein, or it may prove 

convenient to construct more specialized apparatus to perform the method steps. The 

structure for a variety of these systems will appear from the description below. In 

addition, the embodiments are not described with reference to any particular 

programming language. It will be appreciated that a variety of programming 

languages may be used to implement the teachings of the embodiments as described 

herein, and any references below to specific languages are provided for disclosure of 

enablement and best mode. 

[0032] ln addition, the language used in the specification has been principally 

selected for readability and instructional purposes, and may not have been selected to 

delineate or circumscribe the inventive subject matter. Accordingly, the disclosure of 

the embodiments are intended to be illustrative, but not limiting, of the scope of the 

embodiments, which are set forth in the claims. 

OVERVIEW 

[0033] A system, method, and computer-readable storage medium is described 

for obtaining, managing, and displaying an electronic calendar within a vehicle and 

for carrying out various features related to the electronic calendar. An application 

6 



Ford Ex. 1002 Page 293 of 746

WO 2012/102879 PCT/US2012/021314 

executing on a mobile device obtains calendar data pertaining to a user from one or 

more network-based calendar systems such as iCal, Google Calendar, Microsoft 

Outlook Calendar, and Yahoo Calendar. The application aggregates the calendar data 

and converts the calendar data to a vehicle format that is suitable for transfer and 

display within a vehicle. The mobile device then transfers the calendar information in 

the vehicle format to an in-vehicle display system. Unlike conventional calendar 

formats which are designed for viewing on computer screens or mobile device 

screens, the vehicle calendar format is designed specifically for viewing within a 

vehicle. Thus, the vehicle calendar format arranges the calendar information such that 

the user can view and/or edit calendar entries with minimal distraction. As a result, a 

driver can maintain focus on navigating the vehicle. Methods and example interfaces 

for processing and displaying calendar data within a vehicle are described in further 

detail below with respect to FIGS. 4-7. 

[0034] Additional features related to the electronic calendar are also provided to 

improve the user's experience in the vehicle. First, the calendar system includes a 

"voice note" feature that allows the user to record a spoken message. The spoken 

message is then processed to extract particular words or phrases, and where 

appropriate, create a new calendar entry or address book entry based on the recorded 

voice note. This feature allows the user to easily add or modify calendar or address 

book entries with minimal distraction while navigating the vehicle. The voice note 

feature is described in further detail below with respect to FIG. 8. 

[0035] Second, the system may be configured to process calendar data and take 

a particular action based on the content. For example, the system may process 

calendar entries and automatically configure a hands free telephone unit to place a call 

to an invitee of a scheduled calendar event, or configure a navigation unit to generate 

a route to an address of the scheduled calendar event. This relieves the user of 

having to manually perform such tasks, and thus further minimizes distractions to the 

driver. The calendar action feature is described in further detail below with respect to 

FIGS. 9-10. 

[0036] Third, the system may be configured to process alerts associated with 

scheduled calendar events in order to notify users of a calendar event prior to, or 

concurrently with, its scheduled time. Alerts are displayed in a manner that is suitable 

for viewing and managing within a vehicle with minimal distraction to the driver. 
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The calendar alert feature is described in further detail below with respect to FIGS. 

11-12. 

SYSTEM ARCHITECTURE 

[0037] FIG. 1 illustrates an exemplary operating environment 100 for various 

embodiments. The operating environment 100 includes a vehicle 110 having an in­

vehicle system 112, a mobile device 120, a short-range communication link 116 for 

communication between the in-vehicle system 112 and the mobile device 120, a 

network 130, a wireless networking communication link 125 between the mobile 

device 120 and the network 130, and various servers (e.g., a calendar server 140, a 

contacts server 150, and a voice note server 160) connected to the network 120. The 

communication links 116, 125 described herein can directly or indirectly connect 

these devices. 

[0038] The in-vehicle system 112 comprises a computing device that may be 

part of the vehicle's telematics system. An embodiment of the in-vehicle system 112 

is described in further detail below with reference to FTG. 3. Tn general, the in-vehicle 

system 112 is configured to display information to the user via a display screen and 

accept inputs from the user to control various functions. The in-vehicle system 112 

includes short-range communication technology to allow the in-vehicle system 112 to 

exchange information with other devices, such as the mobile device 120. This allows, 

for example, the in-vehicle system 112 to obtain calendar information from the 

mobile device, display the calendar information on the in-vehicle system 112, and 

provide controls that enable the user to manage various calendar features. 

[0039] The short-range communication link 116 between the in-vehicle system 

112 and the mobile device 120 may use a wireless short-range communication 

technology, such as, for example, Bluetooth® technology or WiFi technology, or a 

wired short-range communication technology such as, for example, Universal Serial 

Bus (USB). The in-vehicle system 112 and mobile device 120 may connect, or pair, 

with each other via the short-range communication link 116. 

[0040] Examples of a mobile device 120 include a cellular phone, personal 

device assistant (PDA), smart phone, pocket personal computer (PC), laptop 

computer, smart watch, or other transportable devices having a processor and 

communications ability. An embodiment of the mobile device 120 is described in 

further detail below with reference to FIG. 2. In general, the mobile device 120 is 
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configured to execute one or more software applications that enable the mobile device 

120 to communicate with the in-vehicle system 112 and carry out a number of 

different features and interactions that will be described in further detail below. For 

example, the mobile device 120 can manage and transfer calendar entries, calendar 

alerts, contacts data, and voice notes. 

[0041] The mobile device 120 can also communicate over a network 130 with 

various servers such as a calendar server 140, a contacts server 150, and a voice note 

server 160. The network 130 may include a wireless communication network, for 

example, a cellular telephony network, as well as one or more other networks, such as 

the Internet, a public-switched telephone network (PSTN), a packet-switching 

network, a frame-relay network, a fiber-optic network, a Wifi network, a WiMAX 

network, a CDMA network, a GSM network, a 3G network, a 4G network, or other 

wireless networks. 

[0042] The servers 140, 150, 160 comprise computing devices that 

communicate over the network 130 to carry out various functions and/or to store data 

accessible to other devices on the network 130. The calendar server 140 can comprise 

one or more network-based calendar servers such as, for example, an iCal Server, a 

Google Calendar Server, a Microsoft Exchange Server, or a Yahoo Calendar Server. 

The calendar server 140 stores, for a particular user, a set of calendar entries and 

provides calendar data pertaining to these entries to requesting devices on the network 

130. Each calendar entry corresponds to a scheduled event (e.g., a meeting, an 

appointment, a reminder, etc.) schedule for a particular event time. Various other 

metadata may also be included with each calendar entry such as, for example, event 

title, event invitees, event description, event location, event end time, etc. 

Furthermore, one or more alerts may be associated with a calendar entry in order to 

remind the user of the event prior to, or concurrently with, the scheduled event time. 

Calendar entries may be added, modified, or removed by a user from any device on 

the network 130 that has direct or indirect access to the calendar server 140. 

[0043] The contacts server 150 stores, for a particular user, a set of contacts 

entries and provides contacts data pertaining to these entries to requesting devices on 

the network 130. Each contact entry includes various metadata associated with 

persons or business such as, for example, name, address, phone number, email 

address, website, etc. The contacts server 150 may be part of the calendar server 140. 
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For example, many network-based calendar servers such as iCal Server, Google 

Calendar Server, Microsoft Exchange Server, and Yahoo Calendar Server include an 

address book feature that may act as the contacts server 150. Alternatively, the 

contacts server 150 may be entirely separate from the calendar server 140. 

[0044] The voice note server 160 stores and processes voice notes, i.e., a spoken 

memo recorded by a user. For example, the voice note server 160 may perform 

speech-to-text conversion on voice notes received from the mobile device 120 and 

return dictated text to the mobile device 120. Furthermore, the voice note server 160 

may store the recorded audio files and/or deliver the audio files to the user via an 

email or text messaging service. Furthermore, the voice note server 160 may 

communicate with the calendar server 140 and the contacts server 150 to associate 

audio files with calendar or contacts entries. 

[0045] Although only one of each type of server 140, 150, 160 is illustrated for 

clarity, in practice, multiple servers of each type may be present on the network 130. 

Furthermore, two or more of the servers 140, 150, 160 may be combined in a single 

computing device. 

[0046] In operation, the in-vehicle system 112 and mobile device 120 

communicate with each other via the short-range communication link 116. The 

mobile device 120 stores information received from the in-vehicle system 112, and/or 

may provide the information to a remote processing device, such as, for example, the 

calendar server 140, the contacts server 150, or the voice note server 160 via the 

network 130. Similarly, the mobile device 120 may store information from the 

remote servers 140, 150, 160, and/or may provide the information to the in-vehicle 

system 112. The in-vehicle system 112 thus leverages the mobile device 120 to 

indirectly communicate via the network 130, even if the in-vehicle system 112 is not 

equipped to access the network 130 directly. 

Mobile Device 

[0047] FIG. 2 is a block diagram illustrating an embodiment of the mobile 

device 120. In one embodiment, the mobile device 120 comprises a memory 210 and 

a processor 220. Other conventional components of the mobile device 120 such as a 

display, input keys, microphone, and speakers are omitted for clarity of description. 

[0048] The processor 220 processes data and may comprise various computing 

architectures. Although only a single processor 220 is shown in FIG. 2, multiple 
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processors may be included. The memory 210 may be a dynamic random access 

memory (DRAM) device, a static random access memory (SRAM) device, Flash 

RAM (non-volatile storage), combinations of the above, or some other memory 

device known in the art. The memory 210 may be used for data storage and for 

storing various applications that can execute on the mobile device 120. For example, 
TM TM 

the memory 210 may store iPhone or Android -based applications that are 

available for download to the mobile device 120 via a wired or wireless system. In 

general, the applications include computer-executable program instructions for 

carrying out various functions. In operation, the instructions are loaded from the 

memory 210 and executed by the processor 220. In alternative embodiments, the 

applications can part of any of a variety of software paradigms, e.g., software as a 

service (SaaS), cloud computing. 

[0049] In one embodiment, the memory 210 stores a vehicle connect (VC) 

application 212. The VC application 212 facilitates communication between the 

mobile device 120 and the in-vehicle system 112 and formats data for transfer to the 

in-vehicle system 112. The VC application 212 can communicate with the in-vehicle 

system 112 according to either a push or pull mechanism. Data may communicated 

between the mobile device 120 and the in-vehicle system 112 using, for example, a 

PBAP Bluetooth method or using OBEX Bluetooth protocols. The VC application 

212 furthermore communicates with the various internet servers (e.g., servers 140, 

150, 160) to aggregate and synchronize calendar entries and alerts, contact 

information, and/or voice note information. 

[0050] In addition to the handling transfer of data, the VC application 212 may 

also manage the connection timings for access to both the network 130 and the in­

vehicle system 112. For example, the VC application 212 may control the refresh 

timing for updating calendar and/or contacts information. In one embodiment, the VC 

application 212 may obtain data updates from the servers 140, 150, 160 and store 

them to the mobile device 120 even when the application 212 is not connected to the 

vehicle 110. Then, the VC application 212 can transfer these pre-acquired updates to 

the in-vehicle system 112 at a later time. This would allow, for example, the VC 

application 212 to acquire the updates whenever it is within coverage range of the 

network 130 (even if the mobile device 120 is not connected to the vehicle 110), and 

transfer the updates to the in-vehicle system 112 at a later time. When receiving data 
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from the servers 140, 150, 160, the VC application 212 can apply filters to the data 

and cache the data prior to sending the information to the in-vehicle system 112. In 

this manner, collection and processing tasks performed by the VC application 212 

may alleviate the processing requirements of the in-vehicle system 112. Furthermore, 

the in-vehicle system 112 need not have any direct access to the network 130. 

[0051] The VC application 212 may also process data received from in-vehicle 

system 112. For example, the VC application 212 may receive changes to calendar or 

contacts data made by a user using the in-vehicle system 112, or may receive voice 

notes from the in-vehicle system 112 for processing. The VC application 212 

compares and processes calendar and contacts modifications in order to provide 

calendar updates back to the calendar server 140 and provide contacts updates to the 

contacts server 150. 

[0052] Tn one embodiment, the VC application 212 comprises a calendar 

module 214, a contacts module 216, and a voice note module 218. The calendar 

module 214 communicates with the calendar server 140 to obtain calendar data and 

transmit calendar updates back to the server 140. The calendar module 214 

communicates using an Application Programming Interface (API) specific to the 

calendar server 140 ( e.g., a CalDAV protocol or an MS Exchange protocol). The 

calendar module 214 may also include a calendar application that executes on the 

mobile device, which may include its own native calendar format. The calendar 

module 214 processes the calendar data to aggregate the data and convert the data 

from its native format specific to the calendar server 140 to a vehicle format suitable 

for transfer and display in the vehicle. Furthermore, the calendar module 214 

communicates with the in-vehicle system 112 to transmit the formatted calendar data 

and receive updates. 

[0053] The contacts module 216 communicates with the contacts server 150 via 

an APT to obtain contacts data from the contacts server 150. The contacts module 216 

processes and/or aggregates contacts data to convert it from its native format to a 

vehicle format and transmit the contacts data to the vehicle. The contacts module 216 

may also receive updates from the in-vehicle system 112 and relay these updates to 

the contacts server 15 0. 

[0054] The voice note module 218 receives recorded voice notes from the in-

vehicle system 112 and transmits them to the voice note server 160. The voice note 
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module 218 also receives dictated text from the voice note server 160 corresponding 

to the processed audio. The voice note module 218 may further process the dictated 

text to extract keywords or phrases and use these to create or modify calendar or 

contacts entries. The voice note feature is discussed in further detail below with 

respect to FIG. 8. 

In-Vehicle System 

[0055] FIG. 3 is a block diagram illustrating an embodiment of the in-vehicle 

system 112. In one embodiment, the in-vehicle system 112 comprises a memory 310, 

a processor 340, a navigation unit 350, and a telephone unit 360. Other conventional 

components of the in-vehicle system 112 such as a display, clock, input keys, 

microphone, speakers, and short-range communication unit are omitted for clarity of 

description. 

[0056] The memory 310 stores a mobile connect (MC) application 320. The 

MC application 320 interfaces with the VC application 212 on the mobile device 120 

using the short range communication link 116. The MC application 320 can push or 

pull data exchanged with the mobile device 120. Generally, data received by the MC 

application 212 has already been processed on the mobile device 120, thus reducing 

the amount of processing performed by the in-vehicle system 112. Upon receiving 

data, the MC application 212 stores the data (e.g., in an ASCII XML file) and 

accesses it as needed. The MC application 320 may receive refresh requests from a 

user and transmit these requests to the mobile device 120. Furthermore, the MC 

application 320 may receive data inputs from the user (e.g., to add, delete, or modify a 

calendar entry, a contacts entry, or a voice note), and transfer these updates back to 

the mobile device 120. 

[0057] The MC application 320 generates a user interface that enables 

interaction between the user and the in-vehicle system 112. For example, the user 

interface may provide various displays, menus, controls, and other conventional user 

interface features. In one embodiment, the user interface displays data in a predefined 

format. In this embodiment, the display format is not entirely determined by the data 

received, but rather by a "skin" associated with the user interface. If the skin changes, 

the appearance changes. For example, a skin may specify display attributes such as 

font, font color, font size, background color, etc. Furthermore, various skins may 
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cause different types of data to be included or excluded from display, or displayed in a 

different format. 

[0058] The MC application 320 interacts with various databases including a 

calendar database 332, a contacts database 334, and an alert database 336. The 

calendar database 332 and contacts database 334 store calendar entries and contacts 

entries respectively received by the in-vehicle system 112 from the mobile device 

120, or inputted or modified by the user using the in-vehicle system 112. In one 

embodiment, calendar and contacts entries are stored according to a data schema (e.g., 

an ASCII XML format) that includes various fields related to different aspects of the 

event. For example, a calendar data schema for each calendar entry may include the 

following fields: event date, event start time, event stop time, event title, event 

location, event description, event people, and event notification time. A contacts data 

schema for each contacts entry may include fields corresponding to contact name, 

contact address, contact phone number, contact fax number, and contact email 

address. One or more of the metadata fields may be blank if the data is unknown or 

inapplicable for the particular entry. For example, some calendar entries may omit an 

"event location" if the entry merely corresponds to a reminder rather than an 

appointment or meeting (e.g., Mom's birthday). 

[0059] The MC application 320 may process calendar entries to create and 

manage alerts based on the event notification time and store the alerts to the alert 

database 336. Using the alert database 336, the MC application 320 may monitor the 

current time and trigger an alert when the current time matches an alert time for a 

scheduled alert. The notification time may be prior to the event time ( e.g., to provide 

a reminder), or may correlate directly to the event time of a calendar entry. 

[0060] ln one embodiment, the MC application 320 processes entries in the 

calendar database 332 and contacts database 334 to compare and cross correlate 

entries. For example, the MC application 320 may locate matching metadata between 

calendar and contacts entries. This would allow, for example, the MC application 320 

to automatically determine a phone number or address of an event invitee (e.g., by 

finding a match between the event person field of a calendar entry and the contact 

name field of a contacts entry). The MC application 320 could then take an action 

based on this match, such as placing a call to the invitee using a hands-free telephone 

unit 360 or generating a route to the address using the navigation unit 350. The MC 

14 



Ford Ex. 1002 Page 301 of 746

WO 2012/102879 PCT/US2012/021314 

application 320 may additional correlate calendar or contacts entries with points of 

interest (POis) in a POI database 352 that may be included as part of the in-vehicle 

navigation unit 350. A processing for generating actions based on calendar events is 

described in more detail below with respect to FI Gs. 9-10. 

OPERATION AND USE 

In-Vehicle Electronic Calendar 

[0061] FIG. 4 illustrates an embodiment of a process for providing an electronic 

calendar for use within a vehicle environment 100. Various steps of the process are 

illustrated as being performed by the calendar server 140, the mobile device 120, and 

the in-vehicle system 112. In alternative embodiments, steps may be performed by 

different entities, or more than one entity may collectively carry out the described 

step. 

[0062] Transfer of the calendar data to the in-vehicle system 112 is generally 

initiated when the mobile device 120 detects 402 a refresh trigger event. The refresh 

trigger event may be a manual refresh request initiated by a user, or the refresh trigger 

event may occur automatically when specified refresh conditions are met. For 

example, in one embodiment, the mobile device 120 is configured to provide a 

calendar refresh to the in-vehicle system 112 after a fixed amount of time has elapsed 

since the last refresh (e.g., every 10 minutes). In another embodiment, the refresh 

trigger event comprises receipt of a signal from the in-vehicle system 112 initiated by, 

for example, ignition of the vehicle 110 or another detectable event. 

[0063] Upon detecting the refresh trigger event, the mobile device 120 requests 

404 calendar information from the calendar server 140 according to a specified date 

range using the appropriate calendar APL Alternatively, the mobile device 120 may 

request the calendar information from a different calendar source, or load the 

information from an internally stored calendar. The request may include requests to 

multiple calendar servers 140 utilizing different calendar systems (e.g., iCal, MS 

Outlook Calendar, Google Calendar, Yahoo Calendar, etc.). The specified date range 

is typically substantially smaller the full range of dates stored by the calendar server 

140. For example, the calendar server 140 may store calendar entries for many years 

before and after the current date, but the mobile device 120 may request calendar data 

for only the next 30 days. The requested date range may comprise a greater 

timeframe than the timeframe that the in-vehicle system 112 is configured to display. 
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This would allow, for example, the mobile device 120 and/or the in-vehicle system 

112 to cache the extra data until it is needed. Furthermore, this allows the in-vehicle 

system 112 to display "upcoming events" to the user that occur outside the standard 

date range of the in-vehicle calendar display, or to schedule an alert in advance of the 

actual event. 

[0064] The calendar server 140 receives 406 the request and provides 408 the 

requested calendar information to the mobile device 120. The mobile device 120 

receives 410 the requested calendar information from the server 140, and converts 

412 the received calendar information from the calendar server format to the vehicle 

calendar format. A process for converting 412 the calendar information to the vehicle 

format is described in further detail below with reference to FIG. 5. The converted 

calendar information is then transferred 414 to the in-vehicle system 112. The in­

vehicle system 112 receives 416 the calendar information and updates 418 the in­

vehicle display accordingly. 

[0065] FIG. 5 illustrates an embodiment of a process performed by the mobile 

device 120 (e.g., using the calendar module 214 of the VC application 212) for 

converting 412 the calendar information from the calendar server format to the 

vehicle format ( or from an internally stored calendar format to the vehicle format). 

The mobile device 120 identifies 502 the native calendar format(s) of the received 

calendar information. For example, the mobile device 120 may receive calendar 

information in one or more of a CalDA V format, an MS Exchange format, a Google 

calendar format, or another standard calendar format, or may use a format native to a 

calendar application that executes on the mobile device 120. The mobile device 120 

then applies 504 conversion rules to the calendar information received in each of the 

native formats to convert all the calendar data to a common format (e.g., an ASCII 

XML format) such that calendar data from different calendar systems can be 

compared and aggregated. The mobile device 120 then aggregates 506 the calendar 

data to identify and remove duplicate entries. Duplicate entries may be detected by 

comparing metadata fields and finding matches. For example, duplicate entries may 

be detected if two entries have the same event start time and the same event title, 

event people, or event location. The mobile device 120 modifies 508 the calendar 

data according to predefined time frame rules. For example, the mobile device 120 

may receive calendar data covering a first time frame (e.g., 30 days), but scale the 
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data to cover only a second shorter time frame (e.g., 7 days). The mobile device 120 

then processes and filters 510 the data for transfer to the in-vehicle system 112. 

Processing and filtering may include removing certain data types that are not suitable 

for display in the vehicle such as, for example, hyperlinks, unusually characters, and 

attachment artifacts. This step may also include processing the data into a uniform 

data type and container size. For example, in one embodiment, calendar entries are 

converted to an ASCII format for transfer to the in-vehicle system 112. In one 

embodiment, processing and filtering may also include characterizing calendar entries 

as either "events" or "notifications." Events may include, for example, meetings, 

appointments, or activities. Typically, calendar entries arc characterized as an event if 

the entry specifies a set time period (e.g., between a time x and a time y, where time x 

is before time y). In contrast, an entry may be characterized as a notification if the 

entry does not specify a non-zero time period. For example, the calendar entry may 

indicate a start time and end time that are the same, or may not indicate any start time 

or end time. These types of entries may be created, for example, for all day events or 

as reminders about birthdays, holidays, items on a to-do list, etc. that do not specify a 

specific non-zero time window. In alternative embodiments, the characterization of 

entries as "events" or "notifications" may be performed by either the mobile device 

120 or the in-vehicle system 112. In other alternative embodiments, different or 

additional criteria may be used for characterizing calendar entries as notifications or 

events. 

[0066] FIG. 6 is an example of a calendar interface screen 600 for displaying 

calendar information within a vehicle. In the illustrated embodiment, the calendar 

interface screen 600 includes a notifications window 605 and an events window 610. 

The events window 610 comprises an ordered lists of upcoming calendar events (e.g., 

event N, event N+ 1, event N+2, etc), typically listed chronologically. The 

notifications window 605 provides a list of notifications. Notifications and events 

typically remain on display until cleared by the user, or may be configured to clear 

automatically after a specified time period. In one embodiment, both the notifications 

window 605 and the events window 610 include a "more" function that, when 

selected, cause the display to show additional events and /or notifications beyond 

those presently displayed. 
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[0067] FIG. 7 A-B illustrate specific examples of a calendar user interface and 

operation of the "more" function described above. FIG. 7A illustrates a user interface 

screen 702 showing a set of notifications and a set of events. The " ... " below the list 

of events indicates that there are more events for the day following the events 

presently appearing in the events window. If the user selects the "more" function 

( designated by " ... "), the display is updated to show the user interface screen 704. 

Interface screen 704 shows the additional events for the day (e.g., 4:30 PM Follow up 

Call, 7 :30 PM Dinner with wife). Furthermore, the " ... " above the list of events in 

interface screen 704 indicates that there are more events for the day prior to the events 

appearing in the events window. If the user selects the more function in user interface 

screen 704, the display returns to user interface screen 702. 

[0068] FIG. 7B illustrates a user interface screen 706 showing another set of 

notifications and a set of events. The" ... " below the list of notifications indicates that 

there are more notifications for the day following than those presently appearing in 

the events window. If the user selects the "more" function ( designated by " ... "), the 

display is updated to show user interface screen 708. Interface screen 708 shows the 

additional notifications for the day ( e.g., Donna's Birthday). Furthermore, the " ... " 

above the list of notifications in interface screen 708 indicates that there are additional 

notifications for the day prior to those appearing in the notifications window. If the 

user selects the more function in user interface screen 708, the display returns to user 

interface screen 706. 

Voice Note Function 

[0069] In one embodiment, a voice note feature allows a user to record a voice 

memo from within the vehicle 110. For example, the user may want to set a reminder 

for a newly scheduled appointment, document a new phone number or address, or 

record other important information for later retrieval. Beneficially, the driver can use 

the voice note function with minimal distraction and can therefore maintain his focus 

on navigating the vehicle. 

[0070] FIG. 8 illustrates an exemplary process for processing a voice note in 

the vehicle environment. Various steps of the process are illustrated as being 

performed by the voice note server 160, the mobile device 120, and the in-vehicle 

system 112. In alternative embodiments, steps may be performed by different 

entities, or more than one entity may collectively carry out the described step. 
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[0071] The in-vehicle system 112 detects and records 802 audio corresponding 

to a spoken voice note. In one embodiment, the user selects a voice note feature on 

the in-vehicle system 112 by, for example, manually selecting a menu option or 

providing a predefined voice command. The in-vehicle system 112 then prompts the 

user to speak and records the audio. In some embodiments, the in-vehicle system 112 

divides the prompts into multiple parts to provide additional clarity. For example, for 

a calendar voice note, the in-vehicle 112 system may separately prompt the user to 

provide the event time, the event people, the event title, etc. according to the various 

metadata fields used for calendar entries. For a contacts voice note, the in-vehicle 

system 112 may separately prompt the user for the contact name, the contact address, 

the contact phone number, the contact email address, etc. according to the various 

metadata fields used for contacts entries. In other embodiments, the in-vehicle system 

112 does not provide any prompt, but instead automatically begins recording when it 

detects the user speaking. In one embodiment, rather than the in-vehicle system 112 

providing specific prompts for different metadata fields, the user may speak 

predefined tag words in order to separate different fields of the entry. For example, 

the user may speak the prompt "time" prior to speaking the time of the event, so that 

the system recognizes that the subsequent speech is a time entry and correlate the 

speech to the appropriate metadata fields. In another mode of operation, a user can 

edit a current calendar or contacts entry. For example, the user may select the entry to 

edit using menus on the in-vehicle system 112, or may use predefined voice 

commands to identify an entry. The user may then edit various fields using further 

voice commands. 

[0072] Once the voice note is recorded to the in-vehicle system 112, the in-

vehicle system 112 transfers 804 the recorded audio to the mobile device 120. The 

mobile device 120 receives 806 the voice note recording and uploads 808 the voice 

note recording to the voice note server 160 for processing. The voice note server 160 

receives 801 the voice note and performs 812 speech-to-text conversion to convert the 

audio recording to text. The speech-to-text conversion may be achieved using 

conventional dictation software. The voice note server 160 then delivers 814 the 

dictated text back to the mobile device 120. Optionally, the voice note server 160 

may also deliver 816 the audio file to the user via various services such as, for 

example, Short Message Service (SMS) or email, or the voice note server 160 may 
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store the audio recording in association with a calendar entry or contacts entry of the 

user. Alternatively, the voice note server 160 may instead deliver a hyperlink to the 

user from which the audio file can be downloaded or streamed. This provides the user 

with the original sound file should the dictation not be available later on, or in case 

the dictation is not accurate. 

[0073] The mobile device 120 receives the dictated text from the voice note 

server 160 and extracts 818 useful data from the dictated text. In this step, the mobile 

device 120 processes the dictated text to locate text relevant to a calendar entry and/or 

a contacts entry. For example, for a calendar voice note, the text may be searched for 

an event time, the participating parties, subject of the event, or other relevant fields. 

For a contacts voice note, the text may be searched for a contact name, a phone 

number, an address, or an email address, or other relevant fields. The data extraction 

can be simplified if the dictated text includes appropriate field tags separating the text 

into the various data fields. 

[0074] The mobile device 120 then updates 820 the entries (e.g., calendar or 

contacts) according to the extracted text. These updates are then provided 822 to the 

vehicle in the manner described above. The in-vehicle system 112 receives 824 the 

updated calendar or contacts entries and updates 826 the display as appropriate. 

[0075] The voice note feature thus allows a user to add or edit calendar or 

contacts entries within the vehicle 110 with little distraction. Furthermore, the feature 

maintains the original recorded speech and can provide to the user in case the 

dictation is not satisfactory. 

Calendar Actions 

[0076] Calendar entries generally identify an event's invitees and/or a location 

of the event. Commonly, the user will want to contact the invitees shortly before the 

scheduled event time, find an address of an invitee where the event may be held, or 

find a different address of the event referenced in the calendar entry. Thus, in one 

embodiment, the in-vehicle system 112 includes a feature for performing an action 

based on calendar metadata at the scheduled time of the event or at the scheduled 

notification time prior to the event. For example, the in-vehicle system 112 can dial a 

phone number of an invitee using the hands-free telephone unit 360. Additionally, the 

in-vehicle system 112 can input the address to the navigation unit 350 in order to 

generate a route to the meeting location. 

20 



Ford Ex. 1002 Page 307 of 746

WO 2012/102879 PCT/US2012/021314 

[0077] In order to determine the desired action, the in-vehicle system 112 

performs a comparison and cross-linking of information between the calendar 

database 332 and the contacts database 334. Optionally, the in-vehicle system 112 

may also correlate calendar and contacts data with POis stored in the POI database 

352 of the navigation unit 350. By automatically performing this cross-correlation of 

data, the user is relieved of manually performing this task and can therefore better 

focus on safely driving the vehicle. 

[0078] FIG. 9 illustrates one embodiment of a process performed by the in­

vehicle system 112 (e.g., using the MC application 320) for generating an action 

based on a calendar entry. The in-vehicle system 112 reads 902 the calendar data for 

a calendar entry. The in-vehicle system 112 then searches 904 the contacts database 

334 and the POT database for possible matches to terms in the calendar entry. 

Matching weights are then assigned 906 to the matches based on the strength of the 

match. Various types of matching and ranking metrics may be used. For example, in 

one embodiment, a fuzzy search method is used that applies weights based on a 

similarity between text fields. Then, the matching metric is compared to a threshold, 

and entries above the threshold are accepted as matches. 

[0079] The in-vehicle system 112 prompts 908 the user to select to call a contact 

or route to a destination. If the user selects 910 to call a contact, the in-vehicle system 

112 displays 912 a list of potential contact matches ordered according to the matching 

weights ( e.g., beginning with the strongest match). The user may then select a contact 

to call, and the telephone system 360 places the call 914 to the selected contact. In 

one embodiment, the list of matches may be limited those exceeding a minimum 

matching weight. Furthermore, if only one contact exceeds the minimum matching 

weight, the in-vehicle system 112 may automatically call the contact without first 

displaying the list. 

[0080] Alternatively, if the user selects 916 to generate a route, the in-vehicle 

system display 918 a list of potential location matches ordered according to the 

matching weights (e.g., beginning with the strongest match). The location matches 

may either be an address associated with a matching contact from the contacts 

database 334 or a POI ( or address of a POI) from the POI database 352. The user 

may then select an address or POI, and the navigation unit 350 generates 920 a route 

to the selected destination. In one embodiment, the list of matches may be limited 
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those exceeding a minimum matching weight. Furthermore, if only one destination 

exceeds the minimum matching weight, the in-vehicle system 112 may automatically 

configure the navigation unit 350 to generate a route to the destination without first 

displaying the list. 

[0081] In one embodiment, steps 902-908 are pre-processing steps that occur in 

advance of the scheduled event time. For example, steps 902-908 may be performed 

whenever calendar updates are received from the mobile device 120. Then steps 910-

920 occur when a scheduled event time is reached, or a scheduled notification time 

prior to the event time. Alternatively, the in-vehicle system 112 may perform all steps 

(including steps 902-908) for each calendar entry as the calendar events occur rather 

than pre-processing them in advance. In yet another embodiment, one or more of the 

steps 902-920 may instead be performed by the mobile device 120. 

[0082] FIG. 10 illustrates examples of user interface screens that the in-vehicle 

system 112 may display while executing the process described above. Interface 

screen 1002 comprises a display screen associated with a calendar entry. This 

calendar entry may be displayed, for example, when the user selects to view the entry 

from a list of calendar entries, or the entry may be displayed automatically when the 

notification time or event time is reached. The interface screen 1002 includes a route 

option 1004 and a call option 1006. If the user selects the call option 1006, interface 

screen 1008 is displayed. Interface screen 1008 shows a list of contacts (e.g., name 

and phone number) matching at least a portion of the calendar data. Here, items (1) 

and (2) in interface screen 1008 are displayed in bold indicating that those contacts 

are exact matches with the calendar metadata. If the user instead selects the route 

option 1004, interface screen 1010 is displayed. Interface screen 1010 shows a list of 

destinations (e.g., name and addresses) matching at least a portion of the calendar 

data. Items (1) and (2) in interface screen 1010 are displayed in bold indicating that 

they are those destinations are exact matches with the calendar metadata. 

Calendar Alerts 

[0083] The in-vehicle system 112 may include a calendar alert feature that 

provides visual alerts and/or audible alarms to notify the user about calendar events. 

Alerts are useful, for example, to remind the user of an upcoming event or the need to 

perform some action ( e.g., an item on a "to-do list"). In one embodiment, calendar 

alerts are generated by the in-vehicle system 112 from calendar data stored in the 
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vehicle's calendar database 332. Alternatively, the alerts may be generated by the 

mobile device 120 and transmitted to the vehicle system 112 as they occur. Unlike 

conventional calendar alerts which are designed for display on computer screens or 

mobile devices, the in-vehicle system 112 instead generates calendar alerts 

specifically designed for the vehicle environment. As a result, the alerts can be 

viewed and managed by the driver with minimal distraction. 

[0084] FIG. 11 illustrates an embodiment of a process for providing in-vehicle 

alerts based on calendar entries. The in-vehicle system 112 processes 1102 calendar 

entries in the calendar database 332 to add alerts to the alert database 336. Each entry 

in the alert database 336 may include various metadata fields that include information 

related to the alert such as, for example, alert time, alert message, alert audio, and 

alert action. The alert time field indicates the time (e.g., day, hour, minute) at which 

the alert will be triggered. Alert times can be extracted from the notification time 

included with calendar entry. For example, an alert may be set to trigger 15 minutes 

before an event time, 30 minutes before an event time, 24 hours before an event time, 

or another fixed time period. Alternatively, the alert may be set to trigger at the same 

time as the event time for the calendar entry. The alert message field indicates a 

message that will be displayed when the alert is triggered. This may correspond to 

information in the related calendar entry, or may be an entirely different message. 

The alert audio field identifies an audible alert, if any, that will be played when the 

alert triggers. The user may choose the alert audio when setting the alert from one of 

a stored set of possible audible alerts, or a default alert audio may be used. The alert 

action field identifies an action to be taken when the alert is triggered such as, for 

example, dialing a particular phone number, generating a route to a particular 

destination, or loading a particular website. 

[0085] The in-vehicle system 112 continuously monitors 1106 the current time 

to determine when the current time matches an alert time in one of the stored alerts in 

the alert database 336. If the current time does not match any alert time, the in­

vehicle system 112 continues monitoring 1106. If an alert is triggered 1108 (i.e., 

when the current time matches an alert time), the in-vehicle system 112 displays 1110 

a visual alert (which may include the alert message) and activates 1112 an audible 

alert (which may include the selected alert audio). When an alert is activated, the user 

may have the option of selecting a snooze function. The snooze function allows the 
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user to delay the alert for a predefined time period (i.e., a "snooze time"). The snooze 

time may be a default value (e.g., 10 minutes) or the in-vehicle system 112 may 

present the user the option of selecting a desired snooze time. If the snooze function 

is not activated at step 1114, the alert is completed and the alert is removed 1116 from 

the alert database 336. If the snooze function is active at step 1114, the display is 

updated 1118 to indicate that the alert has been "snoozed." The in-vehicle system 112 

then updates 1120 the alert time for the snoozed alert according to the snooze time 

(e.g., by adding the snooze time to the previously configured alert time). The in­

vehicle system 112 then continues to monitor 1106 alerts. This includes monitoring 

for when the current time matches the updated alert time of a snoozed alert. 

[0086] FIGS. 12A and 12B illustrate examples of user interface screens 

displayed by the in-vehicle system 112 when carrying out the alert process described 

above. FIG. 12A illustrates an example ofan interface screen 1204 that is displayed 

when an alert is triggered. A notification window 1202 includes information from the 

calendar entry including the time and subject of the scheduled event (in this example, 

"9:30AM: Meet with John to discuss new interface"). The notification window 1202 

also indicates an estimated time until the scheduled event (in this example, less than 

50 minutes). The notification window 1202 includes a snooze button 1206, that when 

selected, activates the snooze function described above. Furthermore, the notification 

window 1202 includes route button 1208 and call button 1210 that when selected, 

causes the in-vehicle system 112 to take the selected action as described above. 

Additionally, the notification window 1202 includes an icon 1212 and a Multiple 

Information Display (MID) bar 1204. In one embodiment, the notification window 

1202 automatically pops up on the display screen when the alert is triggered. The 

icon 1212 can comprise any icon designated by the in-vehicle system 1212 or by the 

notification parameters. For example, in the case of an alert for a meeting, the icon 

1212 could symbolize a meeting. In the case of an alert for a person's birthday, the 

icon 1212 could be a picture of the person. The MID bar 1204 typically displays 

information for various gauges such as odometer information and other related item. 

In one embodiment, the MID bar 1204 may be displayed on any of the display screens 

so that the information is continuously available to the user. 

[0087] FIG. 12B illustrates an example of an interface screen that is displayed 

when the user selects the snooze function. A notification bar 1222 is displayed 
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indicating that a previous alert has been snoozed. In one embodiment, the notification 

bar 1222 could instead display the next scheduled event as a convenient reminder to 

the user. While the alert is snoozed, the user can view other screens in the "any 

screen" window 1224 (e.g., audio control screen, navigations screen, etc.) In one 

embodiment, when the snooze function is activated, the any screen window 1224 

automatically returns to the screen previously displayed prior to activation of the alert. 

The MID bar 1226 is also displayed as described above. 

[0088] The features described herein thus allow a user to view and manage an 

electronic calendar and related functions within a vehicle 110. Beneficially, by 

utilizing a mobile device 120 connected to the vehicle 110, the in-vehicle system 112 

itself need not be equipped with direct internet connectivity, and much of the data 

processing can be performed by the VC application 212 on the mobile device 120 

rather than by the in-vehicle system 112. This therefore reduces the cost of the 

vehicle 110 to buyers, and allows current vehicle owners to simply download an 

application to their mobile device 120 without having to install a new in-vehicle 

system 112. Furthermore, because the calendar data and related features are 

specifically formatted for use in a vehicle, a driver can safely view and manage the 

electronic calendar with minimal distraction. 

[0089] Upon reading this disclosure, those of skill in the art will appreciate still 

additional alternative designs for calendar sharing in the vehicle environment using a 

connected phone, having the features described herein. Thus, while particular 

embodiments and applications of the present invention have been illustrated and 

described, it is to be understood that the invention is not limited to the precise 

construction and components disclosed herein and that various modifications, changes 

and variations which will be apparent to those skilled in the art may be made in the 

arrangement, operation and details of the method and apparatus of the present 

invention disclosed herein without departing from the spirit and scope of the invention 

as defined in the appended claims. 
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WHAT IS CLAIMED IS: 

1. A method for providing an electronic calendar for display within a vehicle, the 

method comprising: 

receiving, by a mobile device, first calendar data from a first calendar source 

the first calendar source storing the first calendar data in a first native 

calendar format specific to the first calendar source; 

converting the first calendar data formatted in the first native calendar format 

to a vehicle calendar format suitable for transfer to an in-vehicle 

system; and 

transferring, using a short-range communication protocol, the converted 

calendar data from the mobile device to the in-vehicle system. 

2. The method of claim 1, further comprising: 

receiving, by the mobile device, calendar data from a second calendar source 

the second calendar source storing the calendar data in a second native 

calendar format specific to the second calendar source, the second 

native calendar format different than the first native calendar format; 

converting the second calendar data formatted in the second native calendar 

format to the vehicle calendar format suitable for transfer to the in­

vehicle system; and 

aggregating the first and second calendar data to remove duplicate calendar 

entries. 

3. The method of claim 2, wherein the first calendar source comprises a first 

network-based calendar server and the second calendar source comprises a 

second network-based calendar server. 

4. The method of claim 2, wherein the first calendar source comprises a first 

network-based calendar server and the second calendar source comprises a 

calendar application executable by the mobile device. 

5. The method of claim 1, further comprising: 

scaling the first calendar data to extract calendar entries falling within a 

predefined time range, the predefined time range smaller than a time 

range of the first calendar data received in the first native calendar 

format. 

6. The method of claim 1, further comprising; 
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filtering the first calendar data to remove at least one of hyperlinks, special 

characters, and attachments from calendar entries. 

7. The method of claim 1, further comprising: 

receiving, from the in-vehicle system, updated calendar data reflecting a 

change to a calendar entry made using the in-vehicle system, the 

updated calendar data in the vehicle calendar format; 

converting the updated calendar data in the vehicle calendar format to the first 

native calendar format; and 

providing the updated calendar data to the first calendar source in the first 

native calendar format. 

8. The method of claim 1, further comprising: 

detecting a refresh trigger event; and 

responsive to the detecting the refresh trigger event, requesting a refresh of the 

first calendar data from the first calendar source. 

9. The method of claim 8, wherein detecting the refresh trigger event comprises 

receiving a signal from the in-vehicle system indicating vehicle ignition. 

10. The method of claim 8, wherein detecting the refresh trigger event comprises 

detecting that a predefined time period has elapsed since a last refresh. 

11. The method of claim 1, further comprising: 

receiving a voice note from the in-vehicle system, the voice note comprising 

an audio recording of spoken words; 

obtaining dictated text comprising a speech-to-text conversion of the spoken 

words; 

creating a new calendar entry scheduling an event described in the dictated 

text; and 

transferring the new calendar entry to the in-vehicle system. 

12. The method of claim 10, wherein obtaining the dictated text comprises: 

uploading the voice note to a voice note server for processing; and 

receiving the dictated text from the voice note server. 

13. A computer-readable storage medium storing instructions executable by a 

processor, the instructions when executed cause the processor to perform steps 

including: 
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receiving first calendar data from a first calendar source the first calendar 

source storing the first calendar data in a first native calendar format 

specific to the first calendar source; 

converting the first calendar data formatted in the first native calendar format 

to a vehicle calendar format suitable for transfer to an in-vehicle 

system; and 

transferring, using a short-range communication protocol, the converted 

calendar data from the mobile device to the in-vehicle system. 

14. The computer-readable storage medium of claim 13, wherein the instruction 

when executed further cause the processor to perform steps including: 

receiving calendar data from a second calendar source the second calendar 

source storing the calendar data in a second native calendar format 

specific to the second calendar source, the second native calendar 

format different than the first native calendar format; 

converting the second calendar data formatted in the second native calendar 

format to the vehicle calendar format suitable for transfer to the in­

vehicle system; and 

aggregating the first and second calendar data to remove duplicate calendar 

entries. 

15. A method for managing an electronic calendar within a vehicle environment, the 

method comprising: 

receiving, by an in-vehicle computing system, calendar data comprising a 

plurality of calendar entries, the calendar data received from a mobile 

device via a short-range communication protocol; 

generating a user interface for displaying the calendar data, the user interface 

comprising an events window for displaying a representation of 

scheduled calendar events, and a notifications window for displaying a 

representation of calendar notifications; and 

outputting the user interface to a in-vehicle display. 

16. The method of claim 15, wherein the calendar events comprise calendar entries 

having a non-zero time period and wherein the calendar notifications comprise 

calendar entries without a non-zero time period. 

17. The method of claim 15, wherein the user interface further comprises: 
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a more events function that when selected by a user updates the user interface 

to display additional events scheduled before or after the scheduled 

calendar events in the events window; 

18. The method of claim 15, wherein the user interface further comprises: 

a more notifications function that when selected by a user updates the user 

interface to display additional notifications scheduled before or after 

the scheduled calendar notifications in the notifications window. 

19. The method of claim 15, further comprising: 

correlating the calendar entries with contacts entries to locate potential 

matches between mctadata of the calendar entries and mctadata of the 

contacts entries; and 

responsive to reaching a scheduled time for a calendar entry, initiating an 

action using the potential matches. 

20. The method of claim 19, wherein initiating the action comprises: 

displaying a list of contact entries that include a contact name matching at 

least a portion of an event invitee in the calendar entry or a contact 

address matching at least a portion of the event location in the calendar 

entry. 

21. The method of claim 20, further comprising: 

responsive to a receiving a selection of one of the list of contact entries, 

placing a telephone call using a telephone number associated with the 

selected contact entry. 

22. The method of claim 20, further comprising: 

responsive to a receiving a selection of one of the list of contact entries, 

generating a navigation route to an address associated with the selected 

contact entry. 

23. The method of claim 19, wherein initiating the action comprises: 

displaying a list of point of interest that match at least a portion of an event 

location in the calendar entry; and 

responsive to a receiving a selection of one of the list of points of interest, 

generating a navigation route to an address associated with the selected 

point of interest. 

24. The method of claim 15, further comprising: 
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storing to an alert database one more scheduled calendar alerts, each calendar 

alert associated with a calendar entry and comprising a scheduled alert 

time; 

determining when a current time matches the scheduled alert time; 

responsive to the current time matching the scheduled alert time, triggering an 

alert. 

25. The method of claim 24, wherein triggering the alert comprises at least one of: 

displaying a visual message on the vehicle display; and 

activating and audible alert. 

26. The method of claim 24, further comprising: 

receiving a snooze request for the triggered alert; 

updating the alert time by adding a predefined snooze time to the alert time; 

and 

storing the updated alert time to the alert database. 

27. A system for managing an electronic calendar within a vehicle environment, the 

system comprising: 

a short-range communication device for receiving calendar data comprising a 

plurality of calendar entries from a mobile device via a short-range 

communication protocol; and 

an in-vehicle display for displaying a user interface showing the received 

calendar data, the user interface comprising an events window 

displaying a representation of scheduled calendar events, and a 

notifications window displaying a representation of calendar 

notifications. 
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About this guide 

Purpose of this guide 

In an era when technology is redefining the workplace and creating a knowledge-based global economy 
that places a high value on communication, collaboration, and mobility, accessibility is increasingly 
essential in doing business. Accessible technology addresses the personal needs of all computer users, 
including those with physical disabilities, learning and language impairments, and age-related limitations, 
making it easier for organizations to empower employees, serve customers, and engage with partners. 

This guide from Microsoft® provides information about accessibility and accessible technology to help 
organizations worldwide ensure that all the people they serve or engage have equal access to information 
and services. For organizations new to accessibility and working with people with disabilities, accessibility 
can sometimes seem overwhelming. To help your organization meet the needs of people with all types of 
abilities, this guide provides specific information about many types of impairments and some of the 
accessible technology solutions that help address them. 

How to use this guide 

Chapter 1 provides an overview of accessibility, defines accessible technology, and discusses why it is 
important for organizations to make accessibility an integral part of their business. 

Chapter 2 is organized by the types of disabilities and the accessibility solutions available to help 
individuals who have disabilities. The chapter defines each type of impairment and offers examples of 
accessibility features and assistive technology products that are helpful in addressing and accommodating 
these impairments. 

Chapter 3 provides more in-depth information, including an overview of accessibility features in the most 
recent versions of the Windows® operating system, Windows Internet Explorer®, and Microsoft Office. This 
chapter also includes more details about assistive technology products and resources to help you find and 
select assistive technology products for your employees or other users. 

Chapter 4 provides guidance on planning and training for accessibility and gives an overview to the on line 
accessibility trainings provided in CD format at the back of this guide and available online at 
http://msdn.microsoft.com/accessibility. These trainings are designed to help organizations create more 
accessible software products using the Windows platform. 

Download 

This guide is available for download on the Microsoft Accessibility website 
(www.microsoft.com/enable/business/). 

About this guide 5 
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Chapter 1: Accessibility 
in the workforce 

Over the past three decades, innovations such as personal computers, the Internet, mobile devices, and 
cloud computing have revolutionized how people work, communicate, and get information. These 
advances, in turn, have dramatically changed the way we do business. And as technology continues to 
transform the workplace, demand is growing for accessible technology that can accommodate the needs 
and preferences of all users. 

Businesses and organizations-from government agencies and universities to utilities and financial 
institutions-are looking for more effective ways to engage customers; to recruit, empower, and retain 
valuable employees; and to increase efficiency and productivity across their organizations. In today's 
connected world, technology is at the heart of all these initiatives. Yet to achieve those goals, organizations 
must make technology and its benefits accessible to the largest possible number of people-regardless of 
age or ability. 

Accessible technology can make it easier for anyone to see, hear, and use a computer. It enables people 
with a wide range of abilities-including those with disabilities, age-related impairments, or temporary 
limitations, in addition to novice computer or web users-to adjust technology to accommodate their 
individual visual, dexterity, hearing, learning, and language needs and preferences or to modify their 
personal technology experience. 

Microsoft is one of the technology industry leaders in accessibility innovation, in building products that are 
safer and easier to use, such as Windows 7 and Microsoft Office 2010, and in providing a platform that 
enables other companies to develop their own accessible technology solutions. Creating technology 
products that are accessible to everyone, regardless of age or ability, is an integral part of the Microsoft 
corporate mission: to help people and businesses throughout the world to reallze their full potential; 

This chapter introduces accessibility, defines more precisely what accessible technology is, and explains 
why it is important to modern businesses and organizations. 

Chapter 1: Accessibility in the workforce 6 
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What is accessibility, what is accessible technology? 
For the purpose of this guide, we define accessible technology as any computer technology that individuals 

can adjust to accommodate their vision, dexterity, hearing, cognitive, and speech needs or that businesses 

and organizations can use to make online information and services accessible to more people. 

For many people with disabilities, accessibility is what makes computer use possible, but accessibility has 

much broader applications. Accessibility makes it easier for anyone to see, hear, and use a computer and 
to personalize their computers to meet their own needs and preferences. If technology is truly accessible, 

it can be adjusted to meet the needs and preferences of people with a wide range of abilities-not just 
those with severe disabilities. 

Actually, most people who use computers also benefit from at least a few accessibility features and 

settings that enable them to personalize their computers and work environments, such as changing font 
sizes and styles, background images, colors, and computer sounds. 

For businesses and organizations, accessible technology encompasses five elements: 

• Accessibility features or settings that are built into software programs to allow users to adjust and 
customize product settings to meet their vision, dexterity, hearing, language, and learning needs. 
In Windows, for example, changing the font size and color and the mouse pointer options are 
accessibility settings. Windows, Office, and Internet Explorer include many accessibility features 
and settings that make it easier for users to see, hear, and use their computer. 

• Assistive technology products (specialty hardware devices or software programs) that are 
specially designed and carefully chosen to accommodate either a specific disability or multiple 
disabilities. Examples include a screen magnification program for a computer user who has low 
vision or an ergonomic keyboard for a computer user with arthritis. 

• Web accessibility design features that make it easier for people with certain disabilities to 
understand online content or to access online services. Examples include text enlargement for 
people with low vision and text equivalents of photos, graphics, and video files that work with 
assistive screen readers used by people who are blind. 

• Internal business applications, such as intranets and internal purchasing applications, that are 
accessible to all employees. 

• Compatibility between assistive technology products, the operating system, and software 
programs. This is critical for assistive technology products to function properly. 

This guide presents accessibility features and assistive technology products that are compatible with the 
Windows operating system. Many of the accessibility features available in Windows 7 and Windows Vista 
can be found through the Ease of Access Center (located in the Control Panel). The Ease of Access Center 
(Figure 1-1) provides a convenient, centralized place where people can find accessibility settings and 
programs to help make their computers easier to use. 

Chapter 1: Accessibility in the workforce 7 
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Make your computer easier to use 

!;!I Start Magnifier 

,ilJI 
,"If'' Start On-Screen Keyboard 

Explore all settings 

W Start Narrator 

~ Set up High Contrast 

When you select these settings, they will automatically start each time you log on, 

~/ Use the computer without a display 
~ - Optimize for blindness 

~! 
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<:fl 

~ 

Make the computer easier to see 

Optimize visual display 

Use the computer without a mouse or keyboard 

Set up alternative input devices 

Make the mouse easier to use 

Adjust settings for the mouse or other pointing devices 

Make the keyboard easier to use 

Adjust settings for the keyboard 

Use text or visual alternatives for sounds 

Set up alternatives for sounds 

Make it easier to focus on tasks 

Adjust settings for reading and typing 

Figure 1-1 The Ease of Access Center is found in Windows 7 and Windows Vista. 

The need for accessible technology in business 
and organizations 
Accessible technology is important in the workplace for several reasons. Accessible technology helps 
businesses support workforce diversity, recruit from a larger pool of candidates, and enhance team 
collaboration and communication among all employees-including those with disabilities. For example, 
accessible technology can facilitate communication and collaboration between sighted and non-sighted 
colleagues by providingjust-in-time delivery of information without the need for special printing and by 
enabling people who are blind or have other vision impairments to enlarge or customize fonts, choose 
high-contrast settings for greater visibility, or use a screen reader to access team documents. 

Chapter 1: Accessibility in the workforce 8 
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Today, more than half of all U.S. jobs-from the front office to the factory floor-require some technology 
skills.1 Simultaneously, the percentage of the workforce represented by individuals 55 years and older is 
increasing.2 As a result of functional limitations that result from aging, these employees will require 
environmental modifications and/or technology accommodations.3 

Accessibility can also help businesses attract new customers and interact more easily and effectively with a 
wider range of existing and potential customers, partners, and suppliers. Organizations that make 
accessibility a priority in their business can advertise job openings, requests for proposal, and other 
opportunities on websites that are accessible to people with vision impairments. And accessibility can help 
organizations increase online traffic and loyalty on their websites with design practices that are user-friendly 
and accessible to all users, including those with disabilities or age-related impairments. 

Companies today are marketing many goods and services online. Governments and other organizations are 
offering more and more information and benefits over the Internet-sometimes exclusively. And just as the 
Internet has created a worldwide marketplace where even small businesses can compete on a global scale, 
web-enabled mobile devices have put a shopping cart in nearly every purse and pocket. Consumers today 
compare products, make purchases, book travel, and pay bills online while exchanging instant messages or 
emails with salespeople and customer service representatives-from any place and at any time. 

Accessibility helps everyone 

Another powerful consideration for making accessibility a part of any large business or organization is the 
sheer number of people around the world who need accessible technology, could benefit from using it, or 
choose to use accessible technology for a more comfortable or convenient computing experience. 

In the United States alone, about one in five residents (54.4 million people) reported having some level of 
disability in 2005, according to a U.S. Census Bureau report that was released in December 2008 (the 
most current information available when this guide was published), but that doesn't tell the whole story. A 
two-part study commissioned by Microsoft and conducted by Forrester Research in 2003 and 2004 found 
that more than half (57 percent) of computer users in the United States between the ages of 18 and 64 
could likely benefit from accessible and assistive technology due to mild-to-moderate difficulties or 
impairments that interfere with their ability to use a computer or to perform routine tasks. 

Most of these users did not identify themselves as having a disability or impairment; but the Forrester 
Research study found that among computer users: 

■ One in four experiences a visual difficulty. 

■ One in four experiences pain in their wrists or hands. 

■ One in five experiences hearing difficulty. 

1 Bay Ledger News Zone, February 24, 2009. AFP American Edition 

2 Occupational Outlook Handbook, 2010-11 Edition. Overview of the 2008-18 Projections; US Bureau of 
Labor Statistics; www.bls.gov/oco/oco2003.htm 

3 Chappell NL, Cooke HA. 2011. Age Related Disabilities -Aging and Quality of Life. In: JH Stone, M Blouin, 
editors. International Encyclopedia of Rehabilitation. Available online: 
http://cirrie.buffalo.edu/encyclopedia/en/article/189/ 
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Accessibility and aging 

As the global population continues to grow older and the number of age-related impairments (such as low 
vision or arthritis) increases, so does the need for accessible and assistive technology. People today are 
living and working longer, and lower birth rates in developed nations since the mid-1960s mean that there 
are fewer younger workers in such countries to replace those who do retire. For example: 

■ Japan's population is aging faster than that of any other country in the world. By 2020, about 
30 percent of the population will be older than 65. That figure is expected to climb to 37 
percent by 2040.4 

■ By 2018, more than one in five U.S. workers will be older than 55-an increase of more than 33 
percent over 2008 when that age group accounted for only 18 percent of the U.S. labor force. 5 

■ By 2050, an estimated 45 percent of the working-age population in the European Union will be 
over age 65.6 

Many people with age-related disabilities develop those impairments during their working lives. That trend is 
bound to increase as the global workforce grows older and more workers begin to experience age-related 
limitations that may interfere with their job performance or even force them to retire. Accessible and assistive 
technology can help businesses and organizations recruit and retain experienced employees and can help 
older workers keep their jobs and remain at peak productivity for as long as they choose to work. 

In addition to the aging populations in many countries increasing the need for accessible technology 
among employees and customers, many nations are extending civil rights for people with disabilities to 
encompass accessibility and digital inclusion. Some governments are requiring procurement officials to 
purchase the most accessible products available, creating economic incentives for businesses to build 
accessible technology products. 

Perhaps most important, organizations that make accessibility a priority are sending a clear message to 
employees and customers that their needs matter. And that can breed satisfaction and loyalty. 

4 http://www.stat.go.jp/english/data/handbook/c02cont.htm Acquired February 10, 2011. 

5 http://www.bls.gov/oco/oco2003.htm Acquired February 10, 2011. 

6 http://www.un.org/esa/population/publications/ReplMigED/EU.pdf Acquired February 10, 2011. 
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Chapter 2: Impairment types 
and technology solutions 

This chapter defines disability and outlines the different types of impairments that people experience, 
including vision, mobility and dexterity, hearing, language, learning, and age-related limitations. Specific 
examples of accessible technology solutions are matched to each type of impairment. 

Defining disability and impairments 

What is disability? A quick Internet search on that question is likely to return thousands of matches. Each 
person who tries to answer the question does so from a particular perspective and bias shaped by their 
own experience. 

Disabilities and impairments can be mild or severe, permanent or temporary. Some people are born with 
disabilities, but the majority of disabilities are the result of an injury, accident, illness, or some other 
condition . And disabilities can change during the course of a person's life, often growing worse as people 
age. No matter how we define disability or impairment, it is relevant in this discussion because we are 
talking about accessible technology solutions for different types of impairments. 

Before determining how accessible technology can benefit your customers and employees, it helps to 
understand the different types of impairments and how they affect computer use and access to 
online information. 

The next sections include descriptions of different impairment types and suggested accessibility features 
and assistive technology products for: 

■ Vision impairments. 

■ Mobility and dexterity impairments. 

■ Hearing impairments and deafness. 

■ Learning impairments. 

■ Language impairments. 

■ Age-related limitations. 

Chapter 2: Impairment types and technology solutions 11 
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Vision impairments 
Among computer users in the United States alone, approximately one in four (27 percent) has a vision 
impairment that affects his or her computer use. There are many ways for people with vision difficulties to 
modify their computer display and its appearance to make it easier to see or to receive information 

through sound or touch. 

Vision impairments include: 

■ Low vision. People with low vision do not have clear vision even with the use of eyeglasses, 
contact lenses, or intraocular lens implants. There are many ways to adjust and personalize the 
appearance of Windows to make it easier for someone with a vision impairment to see what is on 
the computer screen. For people with vision impairments and low vision, the computer monitor, 
appearance, text and icon size, and resolution should all be modified to make text and images 
more legible and easier to see. For those who still have difficulty seeing things on the screen, 
sound and touch options are available through Windows and compatible assistive technology 
products to make computing possible. On the following pages, you'll find options in Windows that 
can increase clarity and legibility on the screen to make the computer easier to see. 

■ Colorblindness. People who are colorblind have difficulty seeing particular colors or 
distinguishing between certain color combinations. Computer programs that allow users to 
choose the display's color combinations and to adjust screen contrast are helpful for people 
who are colorblind. Individuals with a variety of vision impairments often find it easier to read 
white text on a black background instead of black on white. Windows lets you use a High 
Contrast setting or select your own color schemes so you can find the colors that are easiest for 
you to see when you read. 

■ Blindness. Blindness occurs in a variety of degrees, and many people who are considered blind 
still have some measure of sight. In the United States, for example, a person whose level of 
sight is equal to or less than 20/200-even with corrective glasses or lenses-is considered 
"legally blind." A person who is completely sightless is considered "blind." Many diseases and 
conditions may contribute to (or cause) blindness, including cataracts, cerebral palsy, diabetes, 
glaucoma, and multiple sclerosis. Accidents, diabetes, and macular degeneration account for 
most blindness in the United States. Worldwide, according to the World Health Organization, 
the number of people blinded by infectious diseases has been greatly reduced, but age-related 
impairment is increasing. Cataracts remain the leading cause of blindness globally. 

People who are blind can interact with a computer through screen readers, keyboards, Braille devices, 
and audio/voice rather than with a traditional monitor and mouse. The use of sophisticated assistive 
technology provides for both computer input and output and is critical for people who are blind. 

People who are both deaf and blind can also use computers with the help of assistive technology 
products. For someone who is both deaf and blind, captioning and other sound options are of no use, 
but Braille assistive technology products are critical. People who are both deaf and blind can use 
computers by using refreshable Braille displays and Braille embossers, which are discussed in more 
detail in the following sections. 

Chapter 2: Impairment types and technology solutions 12 
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Accessibility features in Windows 
Windows makes it easy to find options that are helpful for people who have difficulty seeing the screen or 

for those who are blind and need to use the computer without a display. In the following pages, you will 
find information on accessibility features in Windows 7 and Windows Vista: Make the computer easier to 

see, Use the computer without a display (or monitor), and Keyboard shortcuts. 

If you don't know whether you could benefit from accessibility or which accessibility features would be 

most helpful, fill out the questionnaire in the Ease of Access Center in Windows 7 and Windows Vista. The 
questionnaire poses a series of questions about your personal experience with everyday tasks, such as 

watching television or using a pen or pencil. Windows can use your answers to those questions to suggest 

settings you may find useful. 

Make the computer easier to see 

For people who have vision impairments and low vision, start by using the Make the computer easier to 
see page in the Ease of Access Center found in Windows 7 and Windows Vista. 

1. In Windows 7 or Windows Vista, open the Make the computer easier to see page: Click the Start button 0., 
click Control Panel, click Ease of Access, click Ease of Access Center, and then click Make the computer 
easier to see. 

2. On the Make the computer easier to see page, you can select the options that you want to use: 

- Choose a High Contrast theme. This option allows you to set a high-contrast color scheme that 
heightens the color contrast of some text and images on your computer screen, making those 
items more distinct and easier to identify. 

- Turn on or off High Contrast when LEFT AL T+LEFT SHIFT +PRINT SCREEN is pressed. This option 
allows you to toggle a high-contrast theme on or off by pressing Left Alt+Left Shift+Print Screen keys. 

- Turn on Narrator. This option sets Narrator to run when you log on to your computer. Narrator 
reads on-screen text aloud and describes some on-screen events (such as the appearance of 
error messages) while you're using the computer. For more information about using Narrator, read 
Hear text read aloud with Narrator (http://windows.microsoft.com/en-us/windows7 /Hear-text­
read-aloud-with-Narrator) 

- Turn on Audio Description. This option sets Audio Descriptions to run when you log on to your 
computer. Audio Descriptions describe what's happening in videos. Audio Descriptions are not 
included with all videos. 

- Change the size of text and icons. This option allows you to make text and other items on your 
screen appear larger, so they're easier to see. For more information, see Make the text on your 
screen larger or smaller (http://windows.microsoft.com/en-us/windows7 /Make-the-text-on-your­
screen-larger-or-smaller) 

- Turn on Magnifier. One of the most common accessibility solutions for a computer user with low 
vision is a screen magnifier. Windows includes a screen magnifier program called Magnifier which 
enlarges portions of the screen and makes it easier to view text and images and to see the whole 
screen more easily. Magnifier in Windows 7 now includes full-screen mode, lens mode, and 
docked mode. The magnification quality is improved, and you can set the magnification level up to 
16 times the original size and choose to track what you magnify by movement of your mouse, the 
keyboard, or text editing. For more information about using Magnifier, see Make items on the 
screen appear bigger with Magnifier (http://windows.microsoft.com/en-us/windows7 /Make­
items-on-the-screen-appear-bigger-Magnifier) 

Chapter 2: Impairment types and technology solutions 13 
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Figure 2-1 Use Magnifier in lens mode to improve screen visibility. 

- Adjust the color and transparency of the window borders. This option allows you to change the 
appearance of window borders to make them easier to see. 

Fine tune display effects. This option allows you to customize how certain items appear on 
your desktop. 

Make the focus rectangle thicker. This option makes the rectangle around the currently selected 
item in dialog boxes thicker, which makes it easier to see. 

- Set the thickness of the blinking cursor. This option allows you to make the blinking cursor in 
dialog boxes and programs thicker and easier to see. 

- Turn off all unnecessary animations. This option turns off animation effects, such as fading 
effects, when you close windows and other elements. 

Remove background images. This option turns off all unimportant, overlapped content and 
background images to help make the screen easier to see. 

For additional information about how to use accessibility features in Windows and other Microsoft 
products, see the Microsoft Accessibility Tutorials available on line at www.microsoft.com/enable/training/. 

Use the computer without a display 

For people who are blind or partially sighted, assistive technology products are critical for productive 
computer use. To get started, Windows has many features that enable you to use the computer without a 
display. For example, you can have screen text read aloud by using Narrator and you can have Windows 
describe screen activity to you. 

People who are blind and cannot use a monitor can turn on or adjust settings to Use the computer without 
a display in the Ease of Access Center. In the following section, you'll find assistive technology products 
that are needed for people who are blind or partially blind. 

Chapter 2: Impairment types and technology solutions 14 
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1. In Windows 7 or Windows Vista, open the Use the computer without a display page: Click the Start 
button O, click Control Panel, click Ease of Access, click Ease of Access Center, and then click Use 
the computer without a display. 

2. On the Use the computer without a display page, select the options that you want to use: 
- Turn on Narrator. Windows comes with a basic screen reader called Narrator, which reads text on 

the screen aloud and describes some events (such as the appearance of an error message) that 
happen while you're using the computer. For more information about Narrator, read Hear text read 
aloud with Narrator (http://windows.microsoft.com/en-us/windows7 /Hear-text-read-aloud­
with-Narrator). 

- Turn on Audio Description. This option sets Audio Description to run when you log on to Windows. 
Audio descriptions describe what's happening in videos. 

- Turn off all unnecessary animations (when possible). This option turns off animation effects, such 
as fading effects, when windows and other elements are closed. 

How long should Windows notification dialog boxes stay open? This option sets how long 
notifications are displayed on the screen before they are closed. 

Keyboard shortcuts 

Keyboard shortcuts are combinations of two or more keys that, when pressed, can be used to perform a 
task that would typically require a mouse or other pointing device. Keyboard shortcuts can make it easier 
for people with all kinds of impairments, particularly vision impairments, to interact with their computers. 
Memorizing a few keyboard shortcuts makes it easier for some people who have difficulty seeing the 
monitor or keyboard to quickly accomplish tasks. 

A list of keyboard shortcuts for Windows is available at http://windows.microsoft.com/en-US/Windows7 / 
Keyboard-shortcuts. 

Assistive technology products for people with vision impairments 
For the operating system or an application to be accessible to someone who is blind, it must provide 
information about its interc~ctions with the user so that assistive technology can then present those 
interactions in an alternative format. For example, if the computer provides a list box containing several 
selections to choose from, the assistive technology product must inform a computer user who is blind that 
he or she needs to choose from a list of selections. The list of selections might be spoken or presented in 
tactile fashion with a Braille display. A common assistive technology product used by people who are blind 
is a screen reader, a software program that presents graphics and text as speech. Computer users who 
are blind also may use Braille displays and Braille embossers. In fact, it is common for people who are 
blind to use a combination of assistive technology products. 

Assistive technology products with different features are available to help people with vision impairments. 
Some assistive technology products provide a combination of features that help specific individuals. 
Assistive technology products that are helpful to many people with vision impairments are described in the 
following list. 
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■ Screen magnifiers work like a magnifying glass. They enlarge a portion of the screen as the user 
moves the focus-increasing legibility for some users. Some screen enlargers (software or 
hardware) allow a user to zoom in and out on a particular area of the screen. Learn about 
Magnifier in Windows 7 and Windows Vista and about the built-in zoom and magnify features in 
Microsoft mouse and keyboard products. Another example of a screen magnifier program is 
Zoom Text by Ai Squared. 

■ Screen readers are software programs that present graphics and text as speech. A screen reader is 
used to verbalize, or "speak," everything on the screen, including names and descriptions of control 
buttons, menus, text, and punctuation. An example of a screen reader is Window-Eyes. 

• Braille printers (or embossers) transfer computer-generated text into embossed Braille output. 
Braille translation programs convert text scanned in or generated via standard word processing 
programs into Braille, which can be printed into raised Braille. The Tiger Cub Jr. is an example of a 
Braille printer. 

• Braille displays, as shown in Figure 2-2, provide tactile output of information represented on the 
computer screen. The user reads the Braille letters with his or her fingers, and then, after a line is 
read, refreshes the display to read the next line. The Seika Braille Display is an example. 

Figure 2-2 Braille displays, such as this one, can help someone who is blind read what is displayed on a 
computer screen. 

• Braille notetakers enable someone who is blind to capture notes and then transfer them to a PC. 
Braille notetakers take advantage of refreshable Braille technology. In some cases, Braille 
notetakers replace or supplement a standard keyboard. An example of such a notetaker is the 
Eurobraille Esys. 

• Book readers. Some people with low vision need book-reading assistance. Magnification devices are 
available as a desktop magnification aid (such as Desktop SenseView DSV) or as a portable 
magnification aid (such as SmartView Nano Magnifier). People with low vision may also use a PC 
configuration for book reading assistance (for example, Cicero Text Reader). Some may also use a 
dedicated reading device (such as the Victor Reader Wave). An individual's ability to read materials 
and the accommodations they will use depends on the format in which the material is available. For 
example, printed materials and books can be read by people with low vision with the assistance of a 
desktop or portable magnification aid. Someone who is blind would need to have printed material 
scanned and read aloud through a text-to-speech software program on the PC. Books are available 
in digital formats through organizations such as Bookshare (www.benetech.org) and Recording for 
the Blind and Dyslexic (www.rfbd.org). The most common digital format is the Digital Accessible 
Information System, or DAISY. 
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■ Microsoft provides an add-in for Microsoft Word to convert documents to DAISY format. The Word-to­
DAISY translator lets you take a document in Microsoft Office Word 2010, Word 2007, Word 2003, 
or Word XP and easily convert the Word document to the talking DAISY book format. This makes it 
easier for people to share Word documents with colleagues who need to use book readers to read 
documents. Learn more, and download the DAISY/Word add-in at http://office.microsoft.com/en­
us/help/HA102786941033.aspx. 

Mobility and dexterity impairments 

Mobility and dexterity impairments can be caused by a wide range of common illnesses and accidents. 
They can also result from cerebral palsy, multiple sclerosis, loss of limbs or digits, spinal cord injuries, and 

repetitive stress injury, among other causes. As a result of accidents or conditions, some people may be 
unable to use (or may be without) arms or fingers to interact with their computers using a standard 
keyboard or mouse. 

Others who have dexterity impairments or pain in their hands, arms, and wrist might need to adjust 
settings to make it more comfortable to use a keyboard or mouse. For example, some people cannot press 

multiple keys simultaneously (like Ctrl+Alt+Delete). Still others may strike multiple keys or repeat keys 

unintentionally. Some people may have use of their hands and arms but have a limited range of motion. All 
of these conditions can make using a standard mouse or keyboard difficult, if not impossible. 

Mobility and dexterity impairments need to be individually addressed to choose the right mix of 
accessibility features in Windows and assistive technology hardware and software solutions. 

There are many types of products available to allow people with mobility and dexterity impairments to use a 

computer, even if they can move only their eyes. The following section outlines accessibility features in 

Windows to make the mouse and keyboard more comfortable. In addition, you can set up a computer for a 
person who needs to use an on-screen keyboard and other alternative input options rather than a standard 
keyboard or mouse. Following are examples of assistive technology hardware and software products. 

Accessibility features in Windows 
Accessibility features built into Windows that are useful to people with mobility impairments include 

keyboard filters that compensate somewhat for erratic motion, tremors, slow response time, and similar 
conditions. For example, Sticky Keys (a feature in Windows) allows the user to enter key combinations 
without having to hold one key down while depressing a second. Other options allow users to adjust how 
quickly a letter appears on the screen when they hold down a key. In addition, Windows allows users to 

adjust mouse options, such as button configuration, double-click speed, pointer size, and how quickly the 
mouse pointer responds to movements of the mouse. Users can also increase the size of screen elements 
to provide a larger target, which can benefit people who have disabilities related to fine motor skills. 

Make the mouse easier to use 

For people who have pain or discomfort when using the mouse or who have other dexterity impairments, 

consider a different style of mouse (options discussed later in this section) and try changing the size of the 
mouse cursor and the mouse button options to make the mouse easier to use. Start by exploring the 
mouse options available on the Make the mouse easier to use page in the Ease of Access Center. 
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1. In Windows 7 or Windows Vista, open the Make the mouse easier to use page: Click the Start button 0., 
click Control Panel, click Ease of Access, click Ease of Access Center, and then click Make the mouse easier 
to use. 

2. On the Make the mouse easier to use page, select the options that you want to use: 

- Change the color and size of mouse pointers. You can use these options to make the mouse 
pointer larger or to change the color to make it easier to see. 

- Turn on Mouse Keys. You can use this option to control the movement of the mouse pointer by 
using the numeric keypad. 

- Activate a window by hovering over it with the mouse. This option makes it easier to select and 
activate a window by pointing at it with the mouse rather than by clicking it. 

- Prevent windows from being automatically arranged when moved to the edge of the screen. This 
option prevents windows from automatically resizing and docking along the sides of your screen 
when you move them there. 

- You can also change mouse settings, including customizing the mouse in a variety of ways, such 
as reversing the functions of your mouse buttons, making the mouse pointer more visible, and 
altering the scroll wheel speed. In Windows 7 and Windows Vista, open the Mouse Control Panel 
by clicking Mouse settings. 

Make the keyboard easier to use 

For a person who experiences pain, discomfort, or hand tremors when using the keyboard, consider a 

different style of keyboard (options discussed later in this section) and make sure to adjust the keyboard 

controls. You can adjust these settings on the Make the keyboard easier to use page in the Ease of 

Access Center. 

1. In Windows 7 or Windows Vista, open the Make the keyboard easier to use page: Click the Start 

buttone., click Control Panel, click Ease of Access, click Ease of Access Center, and then click Make 
the keyboard easier to use. 

2. On the Make the keyboard easier to use page, select the options that you want to use: 

- Turn on Mouse Keys. This option sets Mouse Keys to run when you log on to Windows. Instead of 
using the mouse, you can use the arrow keys on your keyboard or on the numeric keypad to move 
the pointer. 

- Turn on Sticky Keys. This option sets Sticky Keys to run when you log on to Windows. Instead of 
having to press three keys at once (such as when you must press the Ctrl, Alt, and Delete keys 
together to log on to Windows), you can use one key at a time by turning on Sticky Keys and 
adjusting the settings. Then, you can press a modifier key and have it remain active until another 
key is pressed. 

- Turn on Toggle Keys. This option sets Toggle Keys to run when you log on to Windows. Toggle Keys 
can play an alert each time you press the Caps Lock, Num Lock, or Scroll Lock keys. These alerts 
can help prevent the frustration of inadvertently pressing a key and not realizing it. 

- Turn on Filter Keys. This option sets Filter Keys to run when you log on to Windows. You can set 
Windows to ignore keystrokes that occur in rapid succession or keystrokes that are held down for 
several seconds unintentionally. 

- Underline keyboard shortcuts and access keys. This option makes keyboard access in dialog 
boxes easier by highlighting access keys for the controls in them. (For more information about 
keyboard shortcuts, see the section that follows). 

Prevent windows from being automatically arranged when moved to the edge of the screen. This 
option prevents windows from automatically resizing and docking along the sides of your screen 
when you move them there. 
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Keyboard shortcuts 

Keyboard shortcuts are combinations of two or more keys that, when pressed, can be used to perform a 
task that would typically require a mouse or other pointing device. Keyboard shortcuts can make it easier 
for people with all kinds of impairments to use a computer, particularly those with dexterity impairments 

who may find using the mouse tiring. Memorizing a few keyboard shortcuts makes it faster for people to 
get where they need to go. 

A list of keyboard shortcuts for Windows is available at http://windows.microsoft.com/en-US/Windows7 / 
Keyboard-shortcuts. 

Here are a few keyboard shortcuts for the features mentioned in this section: 

Press this key 

Right Shift for eight seconds 

Left Alt+Left Shift+Print Screen 

Left Alt+Left Shift+Num Lock 

Shift five times 

Num Lock for five seconds 

Windows logo key II +U 

To do this 

Turn Filter Keys on and off 

Turn High Contrast on or off 

Turn Mouse Keys on or off 

Turn Sticky Keys on or off 

Turn Toggle Keys on or off 

Open the Ease of Access Center 

Use the computer without the mouse or keyboard 

Windows has two features that make it possible to use the computer without using a mouse or keyboard: 
Speech Recognition, which lets you use voice commands to navigate Windows 7 or Windows Vista, and On­
Screen Keyboard, which lets you enter text by selecting keys on a visual keyboard on the screen. 

You can turn on or adjust settings for these features on the Use the computer without a mouse or 
keyboard page in the Ease of Access Center. 
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1. In Windows 7 or Windows Vista, open the Use the computer without a mouse or keyboard page: Click 

the Start button G, click Control Panel, click Ease of Access, click Ease of Access Center, and then 
click Use the computer without a mouse or keyboard. 

2. Select the options that you want to use: 

- Use On-Screen Keyboard. On-Screen Keyboard displays a visual keyboard with all the 
standard keys. Instead of relying on the physical keyboard to type and enter data, you can use 

On-Screen Keyboard to select keys using the mouse or another pointing device. On-Screen 
Keyboard in Windows 7 can be resized and customized to make it easier to see and use. On­
Screen Keyboard now also includes text prediction in eight languages. When text prediction is 

enabled, as you type, On-Screen Keyboard displays a list of words that you might be typing. 

For more information, see Type without using the keyboard (On-Screen Keyboard) 
( http://wi ndows. m icrosoft.co ml en-us/windows 7 /Type-without-using-the-keyboard-On­
Screen-Keyboa rd). 

Figure 2-3 On-Screen Keyboard in Windows 7 includes text prediction. 

- Use Speech Recognition. Use this option to control the computer with your voice. Using a 
microphone, you can speak commands that the computer will understand and respond to, 
and you can dictate text. For more information about setting up Speech Recognition, see 

Set up Speech Recognition (http://windows.microsoft.com/en-us/windows7 /Set-up-Speech­
Recognition). 

Assistive technology products for people with mobility and 
dexterity impairments 

The following list describes assistive technology products used with computers by people with mobility and 
dexterity impairments. 

■ Ergonomic keyboards and mice. Ergonomic keyboards and mice are designed to be more 
comfortable than a standard keyboard and mouse. To improve the quality of your PC 
experience, Microsoft designers and ergonomists created industry-leading keyboard and mouse 
products to encourage healthier hand and wrist positions. Microsoft Natural® keyboards and 
mice have set the industry standard for comfort and can significantly reduce carpal tunnel 
syndrome symptoms. Microsoft keyboards and mice (http://www.microsoft.com/ 
hardware/} also have built-in zoom and magnifier options. 

■ Joysticks can be plugged into the computer's mouse port and used to control the cursor on the 
screen. Joysticks benefit users who need to operate a computer with or without the use of their 
hands. For example, some people might operate the joystick with their feet or with the use of a 
cup on top of the joystick that can be manipulated with their chin. An example of a joystick is 
the SAM-Joystick. 
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■ Trackballs look like an upside down mouse with a movable ball on top of a stationary base. An 
example of a trackball is shown in Figure 2-4. The ball can be rotated with a pointing device or a 
hand. People who have fine motor skills but lack gross motor skills can use these devices more 
easily and comfortably than they can use a traditional mouse. BIGtrack is an example of a 
trackball-style mouse that is more comfortable for many people with dexterity issues. 

Figure 2-4 A trackball can be rotated with a pointing device or a hand. 

■ On-screen keyboard programs provide an image of a standard or modified keyboard on the 
computer screen. The user selects the keys with a mouse, touchscreen, trackball, joystick, 
switch, or electronic pointing device. On-screen keyboards often have a scanning option. With 
the scanning capability turned on, the individual keys on the on-screen keyboard are 
highlighted. When a desired key is highlighted, the user is able to select it by using a switch 
positioned near a body part that he or she has under voluntary control. On-Screen Keyboard is 
found in Windows 7 and Windows Vista. Screen Doors 2000 is another on-screen keyboard 
product that can be helpful for some people. 

■ Keyboard filters include typing aids, such as word prediction utilities and add-on spelling 
checkers. These products can often be used to reduce the number of keystrokes. As an 
example, imagine you have to type the letter "g." However, to type the letter, you first have to 
move your finger over the entire first row of your keyboard and halfway across the second row. 
Along the way, you might accidentally press the "R," "P," or "D" keys, but you only want the 
letter "g." Keyboard filters enable users to quickly access the letters they need and to avoid 
inadvertently selecting keys they don't want. Soothsayer Word Prediction is an example of a 
keyboard filter. 

■ Touchscreens are devices placed on the computer monitor (or built into it) that allow direct 
selection or activation of the computer by touching the screen. These devices can benefit some 
users with mobility impairments because they present a more accessible target. It is easier for 
some people to select an option directly rather than through a mouse movement or keyboard. 
Moving the mouse or using the keyboard for some might require greater fine motor skills than 
simply touching the screen to make a selection. Other users might make their selections with 
assistive technology, such as mouth sticks. With Windows 7 and a touchscreen monitor, you 
can just touch your computer screen for a more direct and natural way to work. Use your fingers 
to scroll, resize windows, play media, and pan and zoom. 

■ Alternative PC hardware and all-access workstations. In some cases, alternative PC hardware is 
needed. Some individuals with mobility impairments find it challenging to open the monitor of a 
laptop because the laptop latch isn't accessible for them. Or some might need a laptop to be 
mounted to a wheelchair. Such assistive technology solutions are referred to as a/I-access 
workstations. Alternative input devices allow users to control their computers through means 
other tha17 a standard keyboard or pointing device. 
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Alternative input devices include: 

o Alternative keyboards are available in different sizes with various keypad arrangements and 
angles. Larger keyboards (such as the BigKeys LX) are available with enlarged keys (see 
Figure 2-5), which are easier to access by people with limited motor skills. Smaller 
keyboards are available with smaller keys (or keys placed closer together) to allow someone 
with a limited range of motion to reach all the keys. Many other keyboards are also 
available-one-hand keyboards, keyboards with keypads located at various angles, and 
split keyboards where the keypad is split into sections. 

Figure 2-5 An alternative keyboard can include large keys and an "ABC" layout. 

o Electronic pointing devices allow the user to control the cursor on the screen using 
ultrasound, an infrared beam, eye movements, nerve signals, or brain waves. When used with 
an on-screen keyboard, electronic pointing devices also allow the user to enter text or data. 
The assistive technology product HeadMouse Extreme is an example of a pointing device. 

o Sip-and-puff device, shown in Figure 2-6, refers to just one of many different types of switch 
access. In typical configurations, a dental saliva extractor is attached to a switch. An 
individual uses his or her breath to activate the switch. For example, a puff generates the 
equivalent of a keystroke, the pressing of a key, or a mouse click. Maintaining constant 
"pressure" on the switch (more like sucking than sipping) is the equivalent of holding a key 
down. With an on-screen keyboard, the user "puffs" out the letters. Moving the cursor over 
a document's title bar and "sipping" enables the user to drag items around on the screen 
just as you would with a mouse. This technology is often used with on-screen keyboards. 
The Jouse 2 is an example of a sip-and-puff device. 
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Figure 2-6. A sip-and-puff device is breath activated. 

o Wands and sticks are typing aids used to strike keys on the keyboard. They are most 
commonly worn on the head, held in the mouth, strapped to the chin, or held in the hand. 
They are useful for people who need to operate their computers without the use of their 
hands or who have difficulty generating fine movements. The majority of these devices are 
customized for a user by adapting a pencil or a wooden dowel which can be purchased in 
any hardware store. 

Hearing impairments and deafness 
Hearing impairments encompass a range of conditions-from slight hearing loss to deafness. According to 
Forrester Research, an estimated one in five computer users has some form of hearing loss. 

Hearing impairments include: 

■ Hearing loss and hard-of-hearing. People who have hearing loss or are hard-of-hearing may be 
able to hear some sound but might not be able to distinguish words. People with this type of 
hearing impairment can use an amplifying device to provide functional hearing. On the 
computer, adjusting sounds, using alternatives for sounds (such as visual indicators and 
captions), and headphones to eliminate background noise can be helpful options. 

■ Deafness. People who are deaf may not be able to hear any sounds or words spoken. It is 
helpful to adjust the computer to use visual alternatives for sounds. 

Computer use among people who are both deaf and blind 
Although it's not well known, people who are both deaf and blind can use computers with the aid of 
assistive technology. To someone who is both deaf and blind, captioning and other sound options are of no 
use, but Braille assistive technology products are critical. People who are both deaf and blind can use 
computers with assistive technology, such as refreshable Braille displays and Braille embossers. 
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Accessibility features in Windows 
Accessibility features for those with hearing impairments include changing notifications from sound to 
visual notifications, volume control, and captioning. These features are available in Windows 7 and 
Windows Vista. Visual notifications (Sound Sentry) and captions (Show Sounds) allow users to choose to 
receive visual warnings and text captions, rather than sound messages, for system events, such as the 
arrival of a new email message. 

Accessibility features helpful for people who have hearing impairments include: 

■ Adjust volume. 

• Change computer sounds. 

■ Use text or visual alternatives for sounds. 

Adjust volume 

Although most speakers have a volume control, you can also control speaker volume using Windows. The 

quickest way to change the speaker volume for your computer is to click the Speakers button Dl in the 
notification area of the taskbar and then move the slider up or down to increase or decrease the 
speaker volume. 

Adjust overall sound volume in Windows 7 or Windows Vista 

1. Open Volume Control: Click the Start button 9., click Control Panel, click Hardware and Sound, and 
then, under Sound, click Adjust system volume. 

2. Under Main Volume, move the slider up or down to raise or lower the volume. 

Chapter 2: Impairment types and technology solutions 24 



Ford Ex. 1002 Page 354 of 746

Change computer sounds 

You can select the sounds that play when certain events occur on the screen. This is helpful for people 
who have trouble hearing some sounds-high or low-pitched sounds, for example, or sounds associated 
with other devices. To change sounds in Windows 7 or Windows Vista: 

1. Open Sound: Click the Start button G, and then click Control Panel. In the search box, type sound, 
and then click Sound. 

2. Click the Sounds tab. 

3. In the Sound Scheme list, click the sound scheme that you want to use, and then click OK. 

To change an individual sound, select an event (under Program Events) to which you want to assign a new 
sound. You can click Test to hear each sound. 
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Figure 2-7 The Windows operating system offers many sound options. 
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Use text or visual alternatives to sounds 

Windows provides settings for using visual cues to replace sounds in many programs. You can adjust these 
settings on the Use text or visual alternatives for sounds page in the Ease of Access Center. 

1. In Windows 7 or Windows Vista, open the Use text or visual alternatives for sounds page: Click the 

Start button G, click Control Panel, click Ease of Access, click Ease of Access Center, and then click 
Use text or visual alternatives for sounds. 

2. On the Use text or visual alternatives for sounds page, select the options that you want to use: 

Turn on visual notifications for sounds (sound sentry). This option sets sound notifications to run 
when you log on to Windows. Sound !')Otifications replace system sounds with visual cues, such as 
a flash on the screen, so that system alerts are noticeable even when they're not heard. You can 
also choose how you want sound notifications to warn you. 

Turn on text captions for spoken dialog (when available). This option causes Windows to display 
text captions in place of sounds to indicate that activity is happening on your computer (for 
example, when a document starts or finishes printing). 

Use text or visual alternatives for sounds 
When you select these settings, they will automatically start each time you log on. 

Use visual cues instead of sounds---- ·---···-······-····-········----------······---·-·-----

~ Turn on visual notifications for sounds (Sound Sentry) 

Choose visual warning 

(:) None 

@ Flash active caption bar 

® Flash active window 

© Flash desktop 

~ Turn on text captions for spoken dialog (when available) 

See also --·------­

Audio Devices and Sound Themes 

Learn about additional assistive technologies online 

Figure 2-8 For visual cues, go to the Use text or visual alternatives for sounds page in the Ease of 

Access Center. 
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Assistive technology products for people with hearing impairments 
Individuals with hearing impairments may need a sign-language interpreter or other accessibility solutions 

to be able to communicate actively in the workplace. 

Personal listening devices and personal amplifying products can also be helpful for people who still have 

some hearing. 

One product that may be useful is iCommunicator-a graphical sign-language translator that converts 

speech to sign language in real time to enable people who are deaf to communicate more easily with 

hearing people. For more information, see www.icommunicator.com. 

Depending on the environment, people with hearing impairments may be able to use Microsoft Office 
Outlook®, Microsoft Office Communicator and other instant messaging services, and Office Live Meeting 
solutions for receiving text rather than spoken dialogue to communicate with colleagues or customers. A 

combination of speech recognition (available in Windows 7 and Windows Vista) paired with Outlook and 

instant messaging could be effective in helping people with hearing impairments communicate in real-time. 

Language impairments 
Language impairments include conditions such as aphasia (loss or impairment of the power to use or 
comprehend words, often as a result of brain damage), delayed speech (a symptom of cognitive impairment), 

and other conditions resulting in difficulties remembering, solving problems, or perceiving sensory 
information. For people who have these impairments, complex or inconsistent visual displays or word choices 

can make using computers more difficult. For most computer users, in fact, software that is designed to 

minimize clutter and competing objects on the screen is easier to use, more inviting, and more useful. 

Some people with language impairments do not have the ability to communicate orally. These individuals can 

use augmentative and assistive communication devices to "speak" for them. To communicate, they either 
type out words and phrases that they wish to "say" or select from a series of images that, when arranged in a 

particular way, generate a phrase. For example, an individual could use the combination of a picture of an 
apple and a representation of the McDonald's golden arches to order a hot apple pie. Pairing the picture of 
the arches with a picture of a car could say, "Let's take a ride to McDonald's." 

Accessibility features in Windows 
When Windows 7 and Windows Vista were developed, there was a focus on reducing screen clutter to help 
individuals focus on only the things important to them. Windows 7 and Windows Vista let you eliminate 
shortcuts and icons from the desktop if they are not helpful. Reducing unnecessary options on the screen 

benefits people with language and learning impairments, in particular, because it reduces visual clutter, 
which can be confusing. 

Other options that allow for abbreviated menus and customized toolbars, for example, also help reduce 
the number of competing elements on the screen. Spelling and grammar checkers are also helpful for 
those who commonly reverse the order of letters because of dyslexia or other learning impairments. 
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Make it easier to focus on reading and typing tasks 

You can use the settings on the Make it easier to focus on tasks page in the Ease of Access Center in 

Windows 7 and Windows Vista to reduce the amount of information on the screen and to help people with 

language impairments focus on tasks. 

1. In Windows 7 or Windows Vista, open the Make it easier to focus on tasks page: Click the Start button 

G, click Control Panel, click Ease of Access, click Ease of Access Center, and then click Make it easier 
to focus on tasks. 

2. Then, select the options that are most helpful: 

- Turn on Narrator. This option sets Narrator to run when you log on to Windows. Narrator reads on­
screen text aloud and describes some events (such as the appearance of an error message) while 
you're using the computer. For more information about using Narrator, read Hear text read aloud 
with Narrator (http://windows.microsoft.com/en-us/windows7 /Hear-text-read-aloud- with-Narrator). 

Remove background images. This option turns off all unimportant, overlapped content and 
background images to help make the screen easier to $ee. 

- Turn on Sticky Keys. This option sets Sticky Keys to run when you log on to Windows. Instead of 
having to press three keys at once (such as when you must press the Ctrl, Alt, and Delete keys 
together to log on to Windows), you can press one key at a time by turning on Sticky Keys and 
adjusting the settings. Then, you can press a modifier key and have it remain active until another 
key is pressed. 

- Turn on Toggle Keys. This option sets Toggle Keys to run when you log on to Windows. Toggle Keys 
can play an alert each time you press the Caps Lock, Num Lock, or Scroll Lock These alerts can 
help prevent the frustration of inadvertently pressing a key. 

- Turn on Filter Keys. This option sets Filter Keys to run when you log on to Windows. You can set 
Windows to ignore keystrokes that occur in rapid succession or keystrokes that are held down for 
several seconds unintentionally. 

- Turn off all unnecessary animations (when possible). This option turns off animation effects, such 
as fading, when windows and other elements are closed. 

How long should Windows notification dialog boxes stay open? With this option, you can choose 
how long notifications are displayed on the screen before they close. 

Prevent windows from being automatically arranged when moved to the edge of the screen. This 
option prevents windows from automatically resizing and docking along the sides of your screen 
when you move them there. 
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Assistive technology products for people with language impairments 
Assistive technology products used with computers by people with language impairments are described in 
the following list. 

■ Augmentative and assistive communication (AAC) devices are used by individuals who cannot 
speak or who find speaking difficult. The user types in a word, phrase, or sentence to 
communicate-or selects a series of symbols or pictures on the device-and the device 
"speaks" aloud for the user. Often these devices are used to replace a PC keyboard. In these 
cases, the user is able to use one device for both communicating and for computer input. One 
example of an augmentative communication device is QualiSPEAK Pro. 

■ Touchscreens are devices placed on the computer monitor (or built into it) that allow direct 
selection or activation of the computer by touching the screen. Earlier we discussed how 
touchscreens benefit people with mobility impairments, but they also benefit users with 
language disabilities. The ability to touch the computer screen to make a selection is 
advantageous for people with language and learning disabilities because it is a more simple, 
direct, and intuitive process than making a selection using a mouse or keyboard. With Windows 
7 and a touch-screen monitor, you can just touch your computer screen for a more direct and 
natural way to work. Use your fingers to scroll, resize windows, play media, and pan and zoom. 
Additional touchscreen technologies are available for Windows. The Gus Communicator PC10 
Touch Screen Tablet PC is an example of an assistive technology product that can be used via 
touch to communicate. 

■ Speech synthesizers provide the user with information through a computer voice. Also known 
as text-to-speech (TTS), the speech synthesizer receives information in the form of letters, 
numbers, and punctuation marks and then "speaks" it out loud to the user in a computer voice. 
Scan and Read Pro is an example of an assistive technology product that produces more 
natural-sounding speech synthesis. 

Learning impairments 
Learning impairments can range from conditions such as dyslexia and attention deficit disorder to 
retardation. Processing problems are the most common and have the most impact on a person's ability to 
use a computer. These conditions interfere with the learning process. 

Many people with these impairments are perfectly capable of learning if information is presented to them 
in a form and at a pace that is appropriate to them individually. Information that is presented in short, 
discrete units is often easier to understand. In addition, many individuals with learning disabilities learn 
more efficiently using their visual abilities rather than their auditory skills. Many are primarily visual or 
auditory learners, whereas other learners are "ambidextrous." Control over the individual learner's single­
or multisensory experience is critical. 

7 http://www.interdys.org/FAOHowCommon.htm Acquired February 10, 2011. 
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Accessibility features in Windows 
The simplified interface in Windows 7 and Windows Vista benefits people with learning impairments, in 
addition to those with language impairments, because it helps reduce the number of competing elements 
on the screen. Complicated user interfaces can interfere with learning. User interface engineers found that 
an emphasis on a consistent user experience had the greatest positive impact on individuals with 
processing problems. Consider the person who can't read his own handwriting but can edit for others by 
using a computer. Additional computer settings, such as adjustable text and screen element sizes, speech 
capabilities, choice of visual or sound warnings for system events, and Internet display options, can benefit 
those with learning impairments. 

Features in Windows and Office that might be useful for people with learning impairments include: 

• Make it easier to focus on reading and typing tasks. 

• Check spelling and grammar in Office programs. 

• Use AutoComplete in Office 2010. 

Make it easier to focus on reading and typing tasks 

You can use the settings on the Make it easier to focus on tasks page in the Ease of Access Center in 
Windows 7 and Windows Vista to reduce the amount of information on the screen and to help people with 
learning disabilities focus on reading and typing tasks. 

In Windows 7 or Windows Vista, open the Make it easier to focus on tasks page: Click the Start button 0., click 
Control Panel, click Ease of Access, click Ease of Access Center, and then click Make it easier to focus on tasks. 

Check spelling and grammar in Office programs 

In Microsoft Office 2010, the Spelling & Grammar feature is on the Review tab. Also on the Review tab are 
the Research, Thesaurus, and Translate features, which also may be helpful for people with 
learning disabilities. 

Figure 2-9 The features on the Office 2010 Review tab can be helpful for people with learning disabilities. 
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Assistive technology products for people with learning impairments 
The following list includes assistive technology products used with computers by people with 

learning impairments: 

■ Word prediction programs allow the user to select a desired word from an on-screen list located 
in the prediction window. The program predicts words from the first one or two letters typed by 
the user. The word can then be selected from the list and inserted into the text by typing a 
number, clicking the mouse, or scanning with a switch. These programs help support literacy, 
increase written productivity and accuracy, and increase vocabulary skills through word 
prompting. ClaroRead Standard and TextHelp Read & Write Standard are just two examples of 
such programs. 

■ Reading tools and learning disabilities programs include software designed to make text-based 
materials more accessible for people who struggle with reading. Options can include scanning, 
reformatting, navigating, or speaking text out loud. These programs help people who have 
difficulty seeing or manipulating conventional print materials; people who are developing new 
literacy skills or who are learning English as a foreign language; and people who comprehend 
better when they hear and see text highlighted simultaneously. The Universal Reader is an 
example of assistive technology that can make reading easier. 

■ Speech synthesizers (also known as text-to-speech) speak information aloud in a computerized 
voice. Speech synthesizers can be helpful for people with learning, language, or vision 
impairments. Products, such as Scan and Read Pro, produce natural-sounding speech 
synthesis that can support reading skills development. 

■ Speech recognition programs allow computer navigation by voice rather than entering data by 
keyboard or mouse. In addition to voice, you can still use a mouse and keyboard to enter data, 
write text, and navigate applications. People who have difficulty typing or reading text because of 
a learning, language, or mobility impairment can often successfully work on a computer with the 
use of speech recognition. Speech Recognition is available in Windows 7 and Windows Vista. 
Some may prefer or require a more robust speech recognition program, such as Dragon 
NaturallySpeaking. 

Age-related impairments 

Age-related impairments occur as part of the natural aging process. They may include any of the various 

types of impairments already discussed in this guide. 

As people age, they may experience vision or hearing loss, mobility or dexterity impairments, or difficulties 
with learning or language. For example, by the time we reach our fifties, two-thirds of us will have 

developed vision, hearing, or dexterity impairments that may affect our computer use, such as changes in 
vision that make it harder to read online text or arthritis in our hands that makes typing difficult or painful.8 

As the age of the population increases -and more people experience the disabilities, impairments, and 
other functional limitations that often come with age-providing products and services that meet the needs 
of older people will become increasingly important. Because of accessible technology, businesses will be 

able to tap into an expanding market of underserved consumers, governments and other organizations will 
offer better access to services to more people, and consumers will have greater access to essential 

services and information. 

8 Chappell NL, Cooke HA. 2011. Age Related Disabilities -Aging and Quality of Life. In: JH Stone, M Blouin, 
editors. International Encyclopedia of Rehabilitation. Available online: 

http://cirrie.buffalo.edu/encyclopedia/en/article/189/ 
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Accessibility features in Windows 
Many of the accessibility features in Windows 7 and Windows Vista can be helpful in addressing age­
related impairments. For specific types of limitations, such as low vision, hearing loss, or dexterity 
impairments, consult the sections of the guide that deal specifically with those disabilities or use the Ease 
of Access Center in Windows 7 and Windows Vista to learn which built-in accessibility features best meet 

the needs of an individual. 

The Ease of Access Center also includes a questionnaire that poses questions about one's experience with 
a variety of everyday life activities-such as watching television and writing with a pencil or pen-and 
makes recommendations for accessibility settings based on the answers. This can be especially helpful for 
people who are beginning to experience age-related limitations and who may not identify themselves as 
having an impairment or disability. Whether they have trouble seeing images on TV or hearing 
conversations in a crowded room, Windows can provide accessibility suggestions based on actual 
experiences rather than on impairment language or labels. 

Assistive technology products for people with age-related impairments 
Most age-related impairments do not require specialized assistive technology products and can be aided 
by customization options, such as font size, contrast, or other customization options within the operating 
system. If an age-related impairment becomes serious enough to warrant specialized assistive technology, 
the relationship to age is no longer the primary technology consideration and solutions are identified in 
this guide by the type of disability or impairment experienced. 

Related resources: 
• Computing Guide for Boomers (www.microsoft.com/enable/aging/) 

• Ten tips for the awkward age of computing (www.microsoft.com/enable/aging/tips.aspx) 

• Save time with quick computer shortcuts 
(www.microsoft.com/athome/organization/compshortcuts.aspx) 

• 5 ways to make your keyboard easier to use 
(www.microsoft.com/athome/setup/keyboard.aspx) 

• Visualize it: 5 ways to make your PC easier to see 
(www.microsoft.com/athome/setup/magnify.aspx) 

• Always looking for your mouse pointer? (www.microsoft.com/athome/setup/cursor.aspx) 

• Customize your PC (www.microsoft.com/athome/setup/customize.aspx) 
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Chapter 3: Selecting 
accessible technology 

When selecting technology for your company or organization, it is important to consider accessibility 
features and assistive technology products that will be helpful to individuals with specific disabilities. It is 
also important to plan for the onset of temporary disabilities that will inevitably occur. 

At Microsoft, for example, we provide ergonomic hardware and assistive technology consultation so our 
employees can be productive, comfortable, and injury-free at work. We are a more diverse company 
because of our efforts to recruit and employ top-quality people, including those who happen to have 
disabilities, and we recognize that our employees with disabilities make an added contribution by helping 
us more effectively recognize, understand, and reach a broader market for our products. Accommodating 
and enabling employees to perform the necessary functions of their jobs ultimately enhances our ability to 
develop great products and services for everyone. For more information, see Accessibility at Microsoft 
(www.microsoft.com/enable/microsoft/). 

This chapter includes guidance on how to go about identifying accessibility solutions, details about 
accessibility settings in Microsoft products, a starter guide to assistive technology hardware and software, 
and a needs assessment tool. 

Identifying the right mix of accessibility solutions 

Improving the work experience can mean different things to different individuals-having a multisensory 
experience of audio paired with a visual representation may benefit one person, and reducing visual and 
auditory distractions may be better for another. There are hundreds of types of accessibility solutions 
available-both built-in features and assistive technology hardware and software products-so it is 
important to take the time to identify the right mix of accessibility solutions for each individual. 

Needs assessments 
Identifying the best assistive technology solution often requires an in-depth needs assessment to 
understand how a difficulty or impairment impacts computer use. It is important to take the time to 
evaluate an individual's needs through an assessment tool or to provide assistive technology consultation 
with an assistive technology expert before purchasing products. 

Some organizations have staff trained in accessibility assessment. If your organization doesn't have such 
resources available, this guide includes an Assistive Technology Decision Tree tool to help you. In addition, 
many accessibility consultants are available through various organizations, including those listed here. 
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Accessibility consultants 
Many assistive technology centers and occupational therapists have accessibility consultants to help 

individuals identify the right mix of accessibility features and products. Some centers offer computer 

training, and many organizations have lending libraries, so you can try a product before committing to 

purchase it. 

In the United States 

In Asia 

■ Microsoft Accessibility Resource Centers (www.microsoft.com/enable/centers) are available in 
the United States. These centers provide expert consultation on assistive technology and 
accessibility features built into Microsoft products. 

■ The Alliance for Technology Access (www.ataccess.org) and the Association of Assistive 
Technology Act Programs (www.ataporg.org/) are other U.S. networks dedicated to providing 
information and technology support services to people with disabilities. 

■ The Rehabilitation Engineering and Assistive Technology Society of North America, known as 
RESNA (www.resna.org). offers certification programs for assistive technology practitioners. 
RESNA is another source for identifying assistive technology experts who can assist 
organizations in North America. 

■ Tokyo Information Technology Regional Support Center for persons with disabilities 
(www.tokyo-itcenter.com/) delivers training, organizes IT support, and has an exhibition room 
for people with disabilities. 

■ Osaka IT Station (www.itsapoot.jp/) provides work-related training, organizes IT support, 
and has an exhibition room for people with disabilities. 

■ National Information Society Agency (NIA), Korea (www.nia.or.kr/koil/default.asp) is a statutory 
agency founded by Article 10 of the Framework Act on lnformatization Promotion for the 
purpose of promoting informatization and to support development of related policies for 
national agencies and local autonomies. NIA has been making efforts to improve web 
accessibility in Korea, including developing web accessibility standards, operating web 
accessibility education and certification programs and portal sites (www.wah.or.kr), supporting 
development and purchase of assistive technologies, and promoting awareness on web 
accessibility issues through campaigns and seminars. 

In Latin America 

■ POETA Accessible Centers in Latin America (www.poetaweb.org) deliver training in information 
and communications technology, civic education, and job readiness to thousands of at-risk 
youth and people with disabilities across Latin America and the Caribbean. 

In Europe 

■ AbilityNet in the United Kingdom (www.abilitynet.org.uk/) helps ensure that people with 
disabilities in the United Kingdom, whether as individuals or through supporting organizations, 
have accessible IT that enables and improves their lives. AbilityNet is the leading U.K. charity 
for computing and disability and has a network of centers. A range offree resources is available 
from their website. AbilityNet also offers advice on web and software accessibility, including 
user testing. 

■ ONCE, the Spanish National Organization for the Blind (www.once.es) and its foundation, ONCE 
Foundation for Cooperation and the Social Integration of People with Disabilities in Spain 
(www.fundaciononce.es), provide work-related training and employment for people with 
disabilities. They also aim for universal accessibility, promoting the creation of universally 
accessible environments, products, and services. 
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• Enable Ireland (www.enableireland.ie/) works in partnership with those who use its services to 
achieve maximum independence, choice, and inclusion in their communities. Enable Ireland 
runs a national assistive technology training service specializing in electronic assistive 
technology, providing advice and training on assistive technology products to Enable Ireland 
service users and staff. 

• Charta 77 /PCs without Barriers in the Czech Republic (en.kontobariery.cz/) provides technology 
knowledge and support to those living with disabilities through 16 PC centers across the 
Czech Republic. 

• The Organization of People with Disabilities and Their Friends APEIRONS in Latvia 
(www.apeirons.lv/) has a goal to integrate people with disabilities into society, in addition to 
creating more accepting attitudes toward them from the general public. The organization 
operates a lab in downtown Riga where people can take classes, learn about accessible 
technologies, and test various options. 

• The eCentrum project in Poland (www.idn.org.pl/) specializes in the use of modern technologies 
in education and mobilization for those living with disabilities, creating e-learning and blended 
learning educational programs, along with desktop training at several locations 
throughout Poland. 

In Australia 

• Vision Australia (www.visionaustralia.org) works in partnership with Australians who are blind or 
have low vision to help achieve the possibilities they choose in life. Vision Australia services 
include assistive technology assessment, computer training, and expertise in web and software 
accessibility testing, training, and advice. 

Online training 
In addition, online training and web seminars are available for learning specific types of assistive 
technology products. Primary sources for online training include: 

• Accessibility for Businesses and Organizations (www.microsoft.com/enable/business/). 

• The Assistive Technology Industry Association (www.atia.org). 

• The HP Guide to Selecting Assistive Technology 
(www.hp.com/hpinfo/abouthp/accessibilit}(/atproduct.html). 

Accessibility in Microsoft products 
Following is a list of accessibility features of these products: 

• Windows 7 

• Internet Explorer 8 

• Office 2010 

Accessibility features are found in current and earlier versions of Microsoft products including Windows, 
Office, and Internet Explorer. Find more information at www.microsoft.com/enable/products/. 
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Accessibility in Windows 7 
Windows 7 includes accessibility options and programs that make it easier to see, hear, and use your 

computer, including ways to personalize your PC. 

Windows 7 includes significant accessibility improvements. Magnifier now includes a lens mode and full­
screen mode. On-Screen Keyboard can be resized to make it easier to see and includes text prediction. 

Windows 7 also gives you more ways to interact with your PC by taking advantage of new strides in speech 
recognition and touch technology. 

Find more information at www.microsoft.com/enable/products/windows7 /. 

Start Magnifier ~ Start Narrator 

~ Start On-Screen Keyboard ~ Set up High Contrast 

•·· Q ••• Not.Ji~ wheietcfstart7 G•t ieforiihiendatioiis tq riiake)'oufcoriiputer"easierto"iise ·• 

Explore all settings 
When you select these settings, they will automatically start each time you log on. 

~ 
tWI 
,, 

<if 

Use the computer without a display 

Optimize for blindness 

Make the computer easier to see 

Optimize visual display 

Use the computer without a mouse or keyboard 

Set up alternative input devices 

Make the mouse easier to use 

Adjust settings for the mouse or other pointing devices 

~ Make the keyboard easier to use 

Adjust settings for the keyboard 

Uset~ or visual alternatives for sounds 

Set up alternatives for sounds 

Make it easier to focus on tasks 

Adjust settings for reading and typing 

Figure 3-1 The Windows 7 Ease of Access Center gives you quick access to common tools. 
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Overview of accessibility features in Windows 7 

Feature 

Ease of Access Center 

Magnifier 

Description 

A central location to explore accessibility settings and programs to make your 
computer easier to use. The Ease of Access Center can be found in the Control 

Panel by selecting Windows logo key It+ U and when logging on to Windows. 

The Ease of Access Center includes: 

■ Quick access to common tools. Start Magnifier, On-Screen Keyboard, 
Narrator, and High Contrast quickly. 

■ Get recommendations to make your computer easier to use. An optional 
questionnaire provides a personalized list of recommended settings, 
based on your answers to a series of questions about your eyesight, 
dexterity, hearing, and more. A custom list of recommended settings is 
provided so you can choose which options to try. 

■ Explore all settings by category. Instead of looking for accessibility settings 
in various places, settings are organized so you can explore how to: 

o Use the computer without a display. 

o Make the computer easier to see. 

o Use the computer without a mouse or keyboard. 

o Make the mouse easier to use. 

o Make the keyboard easier to use. 

o Use text or visual alternatives to sounds. 

Enlarges portions of the screen, making it easier to view text and images and 
to see the whole screen more easily. Magnifier in Windows 7 now includes full­
screen mode, lens mode, and docked mode. 

The magnification quality is improved, and you can set the magnification level 
up to 16 times the original size and choose to track what you magnify by 
movement of your mouse, the keyboard, or text editing. Options include: 

■ Choose where Magnifier focuses so that it follows the movement of the 
mouse cursor, keyboard focus, or text editing. 

■ Change the zoom level. 

■ Set the zoom increment. 

■ Set the lens size. 

■ Turn on color inversion for better screen legibility. 

■ Display the Magnifier tool bar. 
- . ---·- -- -···----·----·-·-----·--·--··-·----- ··-----------·----

Make items on the 
screen appear larger 

Make the text and other items, such as icons, on your screen easier to see by 
making them larger. You can do this without changing the screen resolution of 
your monitor or laptop screen. This allows you to increase or decrease the size 
of text and other items on your screen while keeping your monitor or laptop set 
to its optimal resolution. 
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Feature 

On-Screen Keyboard 

Speech Recognition 

Windows Touch 

Narrator 

Keyboard shortcuts 

Mouse Keys 

Sticky Keys 

Description 
--- ----- --- - -·-··------·-·-·----···----· ----------------····--- - - - -- - - ---- --------· 

Displays a visual keyboard with all the standard keys. Instead of relying on the 

physical keyboard to type and enter data, you can use On-Screen Keyboard to 

select keys by using the mouse or another pointing device. 

On-Screen Keyboard in Windows 7 can be resized and customized to make it 

easier to see and use. On-Screen Keyboard now also includes text prediction in 

eight languages. When text prediction is enabled, as you type, On-Screen 

Keyboard displays a list of words that you might be typing. Options include: 

■ Change how information is entered. 

• Set On-Screen Keyboard to use audible clicks. 

■ Use a numeric keypad. 

■ Enable text prediction. 

Command your PC with your voice, including the ability to dictate into almost 

any application. You can dictate documents and email and surf the web by 

saying what you see. An easy setup process and an interactive tutorial are 

available to familiarize you with the speech commands and to train your 

computer to better understand you. Options include: 

• Dictate text using Speech Recognition. 

■ Use the dictation scratch pad. 

■ Add or edit words in the Speech Dictionary. 

Although great for a lot of tasks, using a keyboard and mouse is not always the 

easiest way to do things. With Windows 7, if you've got a touchscreen monitor, 

you can just touch your computer screen for a more direct and natural way to 

work. Use your fingers to scroll, resize windows, play media, and pan and zoom. 

Windows comes with a basic screen reader, called Narrator, which reads text 

on the screen aloud and describes some events (such as the appearance of 

an error message) that happen while you're using the computer. You can find 

Narrator in the Ease of Access Center. Options include: 

■ Choose which text Narrator reads aloud. 

■ Change the Narrator voice. 

■ Start Narrator minimized. 

Keyboard combinations of two or more keys that, when pressed, can be used 

to perform a task that would typically require a mouse or other pointing device. 

Keyboard shortcuts can make it easier to interact with your computer, helping 

to save you time and effort. 

Instead of using the mouse, you can use the arrow keys on the numeric 

keypad to move the pointer. 

Instead of having to press three keys at once (such as when you must press 

the Ctrl, Alt, and Delete keys simultaneously to log on to Windows), you can 

press one key at a time, when Sticky Keys is turned on. 
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Feature 

Filter Keys 

Visual Notifications 

Captions 

Description 

Ignore keystrokes that occur in rapid succession and keystrokes that are held 
down for several seconds unintentionally. 

Replace system sounds with visual cues, such as a flash on the screen, so 
system alerts are announced with visual notifications instead of sounds. 

Get information via animations and video that some programs use to indicate 
that activity is happening on your computer. 

Accessibility in Internet Explorer 8 
The Internet is easier to see and explore with accessibility settings and features in Internet Explorer 8. 
Internet Explorer 8 lets you select text and move around a webpage with the keyboard, makes it easier to 
copy and paste text from webpages, and lets you zoom in on a webpage. Enhanced keyboard access can 
also be found in the toolbar buttons, search box items, address bar, and tabs. Find more information, 
including tutorials, for how to use these features at www.microsoft.com/enable/products/ie8/. 

Figure 3-2 Zoom adjustment in Internet Explorer 8 can make webpages easier to see. 
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Overview of accessibility features in Internet Explorer 8 

Feature 

Zoom in on a webpage 

Select text and move around a 
webpage with the keyboard 

Simplify common tasks with 
Accelerators 

Choose colors used on webpages 

Choose font, colors, and advance 
accessibility formatting options 

-·-····-······"··---····-····--·- . ---

Choose advanced settings 

Find text on a webpage 

Description 

Zoom lets you enlarge or reduce the view of a webpage. Unlike 

changing font size, zoom enlarges or reduces everything on the 

page, including text and images. 

Rather than using a mouse to select text and move around within a 
webpage, you can use standard navigation keys on your 

keyboard-Home, End, Page Up, Page Down, and the Arrow keys. 
This feature is called Caret Browsing and is named after the 

caret-or cursor. This makes it easier to select, copy, and paste 

text to another document with a keyboard instead of a mouse. 

Make tasks like copying, navigating, and pasting easier by using 

accelerators to save time and keystrokes. Accelerators help you 
quickly perform tasks without navigating to other websites to get 

things done. Highlight text from any web page, and then click the 
blue Accelerator icon that appears above your selection to obtain 

driving directions, translate and define words, send email content, 

or search . 

Make webpages easier to see by changing the text, background, 
link, and hover colors. Internet Explorer 8 supports the system link 
color, so High Contrast mode and color preferences you have 

chosen in Windows will work in Internet Explorer too. 
_ _ ,_ ,,,,,._, _ · - ·· -

Under Tools/Internet Options, you can choose your own font style, 
size, and colors for links and webpages or choose advanced 
accessibility formatting options that let you use your own 

customized style sheet. 
---- ----------- ------- - ----------

Make webpages easier to see.and work with by adjusting 
accessibility settings for browsing, multimedia, printing, alternative 

text, and more in Tools/Internet Options. 
--· ·-· ... ,. . ., ... --· - -- ··--····· .. ....... ·---·- .. ··•···--- , , .. . , ___ _ ,. __ __ _ - - --- - ·-·· ----- ------ ·---

As you type words into the text box, the matching words are 
highlighted on the webpage, making it easy to quickly scroll the 
page and see all the instances of the words you"re searching for. 
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Accessibility in Microsoft Office 2010 
Microsoft Office 2010 makes it easier for everyone to create documents, spreadsheets, and presentations 

with rich content. Finding the commands you need is easier with the completely redesigned user interface. 
Find more information at www.microsoft.com/enable/products/office2010/. 

Overview of accessibility features in Office 2010 

Feature 

Accessibility Checker 

The Ribbon 

Zoom 

Produce professional-looking results 
quickly and easily 

Live Preview 

Create diagrams and charts 
without a mouse 

Compose documents by talking to 

your computer 

Create accessible portals with 

SharePoint Designer 2010 

Scroll. zoom. listen. and automate 

Correct Mistakes as you type 

Use Full Screen Reading view 

Description 
--······-··-- ------------· ------------------------------------

Word 2010, Excel 2010, and PowerPoint 2010 include an 
Accessibility Checker that identifies areas which could be 
challenging for users with disabilities to view or use. With the task 

pane, users can fix potential content problems. 

The menus and toolbars in all Office 2010 programs have been 
replaced with the Ribbon, designed to help you quickly find the 
commands that you need to complete a task. To move through the 

ribbon with a keyboard instead of a mouse, you can press 
Ctrl+Right Arrow or Ctrl+Left Arrow on a Ribbon tab to move to the 

next or previous Ribbon group tab. 

The Zoom tool makes resizing your work area faster and easier. 

Galleries simplify the process of creating great-looking documents, 
presentations, and spreadsheets by showing a set of potential 

design choices. No complex dialog boxes are needed. 

Live Preview lets you see exactly how your gallery selection will 
look when it is applied. 

Organizational charts, process diagrams and other graphics can be 
created with SmartArt® graphics tools, which are completely 

accessible from the keyboard or assistive technology devices. 

Office 2010 works with Speech Recognition in Windows 7 so you 

can navigate the user interface, compose documents, open email, 
and more-without using a mouse or keyboard. 

--------------- ------------------------- --

Share Point Designer 2010 includes a built-in compatibility checker 

for common accessibility standards to help make sure websites 

are easy to use for everyone. More Accessible mode in SharePoint 
Services provides greater accessibility for custom controls. 

Zoom and scroll directly with a Microsoft lntelliMouse®. and let 

Microsoft Narrator read text and commands aloud. 

Correct capitalization and spelling as you type, plus formatting, 
punctuation marks, symbols, and lists. 

Word 2010 includes a Full Screen Reading view that improves the 
resolution and display of text for reading on the screen. 
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Assistive Technology Product Starter Guide 
The following tables provide lists of assistive technology hardware and software products by category. 

Specific examples of the assistive technology products are provided. The tables are by no means exhaustive 
or an endorsement of these products but are provided as a sampling of what is available today. These types 

of assistive technology products are also referenced in the Assistive Technology Decision Tree which follows. 

Assistive technology: hardware products 

Vision Mobility Hearing Language Learning Example 

Amplified phone 

Augmentative 
communication 
device 

Alternative input 

Alternative keyboard 

Alternative mouse or 
pointi~g devige .. 

Braille display 

Braille printer 

DAISY reader 

Ergonomic keyboard 

Foot mouse 

Hands-free telephone 

High-resolution 
monitor 

Large-button phone 

Listening aid 

Monitor glare guard 

Movable numeric 
keypads 

Notetaker 

One-handed 
keyboard 
Optical character 
recognition system 

- -- - --

Oversized or 
undersizedkeyboard 

Oversized monitor 

Scanner 

• 
• • 

• 
• 
• 
• 

• 
• 
• 

• 
• • 

• 
• 

• 
• 

• 
• 

• 
• 
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• 
• 

• 

• 

• 

Ameriphone Dialogue XL 

Go Talk 4+ 

-----------·--- ---------------------

Head Mouse Extreme and 
Tracker Pro 
ZoomText large-print 
keyboard and Orbitouch 
keyless keyboard 

BIGtrack 

Eurobraille Esys 12 
Braille Display 

Emprint Spotoot 

Victor Reader Wave 

Microsoft: wfrelessLaser 
Desktop 4000 

- ------ --- - -- --------------

Footime Foot Mouse 

QualiPHONE* 

HP w1858 18.5-inch 
diagonal monitor 

Ameriphone Dialogue XL 

Motiva Personal FM System 

Fellowes anti-glare screen 

• 1 MaxirriL6w~i=:6rceReypad 
i (USB) 
, Livescribe Pulse Smartpen 
I and GW Sense Navigation. 

Maltron One-Handed 
Keyboard 

Scan and Read Pro** 

BigKeys LX and Win Mini 

HP w2338h 23-inch 
diagonal monitor 

• I Sea~ N Talk Ultra 
---- - - _I 
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Vision Mobility Hearing Language Learning Example 

Screen 
magnifier/magnifier 

Touchscreens 

TTY 

Voice synthesizer/ 
Speech to text 

• 

• 

• 

• 
• • 

• 
• • • 

- - - - - - ----- - - - - - - - - -

Desktop SenseView DSV, 
SmartView Graduate, 
and ColorMouse 

Big Red Twist Switch 
--- - --·-------- - -- - - -------- - ---- -- -- - - - -- -

Sci-Plus 300 large display 
_ talking calculator ______ ____ ___ _ 
Magic Touch Add-On 
Touch Screens 

Compact;C 

TextSpeak TS Wireless AAC 
Speech Generator 
and iCommunicator* * * 

* Requires PC to phone line connection; * * Requires flatbed scanner (such as Scan N Talk Ultra); ** * Requires installation on a PC 

Assistive technology: software products 

Vision 

• 
Mobility H~arin~ Language LE!~rnJn~ _ Example ___ ____ _ 

Braille translator 

Communication aid 

Graphical idea trees 

Macro w-riting 
software 

On-screen keyboard 

Reading aid • 

Scanner software • 

Screen magnifier 

Screen readers 

Speech recognition/ 
Voice dictation 

Talking calculators 

Task organizer 
software 

Voice synthesizer/ 
Speech to text 

• 
• 

• 
• 
• 

~-~~--------- ------------ ... 

Word prediction 
software 

*Includes a large-display calculator 

• 

• • 
• 

Purchasing assistive technology 

Duxbury Braille Translator 

• Overboard 

• • --i-R~~d&\~;it~ GOLD 

• ClaroRead Standard 
-·· - ---· - -- ---------------- --------

• 

Screen Doors and SofType 

gh Player 2.2 

Scan N Talk Ultra 

I Zoom Text v9.1 

Window-Eyes v7 .2 
.. ·······-·· -- . ------ - -·------------ ------·-- ---·--------- -- ·-·-

• Dragon Naturally 
Speaking Preferred 

• i sd~Plus 3()Cfiarge-&spiay - - -
l_talk_ing calculator* _ 

• MyLifeOrganized 
. - ------·-----·---- ---·-------------- -----------·--·----- - - ---·-- ·--

• • 
• 

TextSpeak TS Wireless AAC 
Speech Generator and 
iCommunicator 
Read&Write GOLD and 
ClaroRead Standard 

The Enablemart website (www.enablemart.com) is one source where you can purchase assistive 
technology products. Governments and large businesses or organizations might be eligible for 

volume pricing. 
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Assistive Technology Decision Tree 
The UnumProvident Assistive Technology Decision Tree (www.microsoft.com/enable/download/default. 
aspx#righttech). shown in Figure 3-3, leads you through questions based on the type of impairment to 
identify assistive technology products that you might consider. By asking questions regarding the extent 
and type of impairment (including range of motion, quadriplegia, back impairment, vision impairment, 
hearing/auditory impairment, speech impairment, and psychological impairment), the decision tree 
narrows down technology that might be helpful for an individual. 

Figure 3-3a Assistive Technology Decision Tree 

1mpalrt00nt 

R.>nge ol 
Motion 
Issues 

l.$W!lor-­
i'uMliOna1ity 

_./'.:'~ · Yes· /2raspand 

~~/ ~Pdnt 

N¢ 

No 

No Dexterity 

sugge$ted 
Technology ~ 

~oderaleROM -Yes Electtic Olfiee ) 
Equipment 

No 

Minimal ROM No Dexterity 
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1----.i Vo,~o~~~t~)2an<fs Free Phone Wireless Headset 

,_ Fool Mouse ) 

Om/Unoo!slzcd\ 
Keyboard _) 
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Figure 3-3b Assistive Technology Decision Tree 

lmpalrmeot 
i.evelof 

Functionality 

No0ex1erity 

• Repieseotallve 
Tectinology _ 

Some lower >-----Yes----.-.( Fool Hoose °Yp~ ne FOOIS\iitch -~wo WriU~ 'Voico lntegraied 
-ytremlty RO~ \__ ' _){ ....,.... ___ ,..\_ Software -_A Sollware 

(,.. S¢llnlief & ' E \( Hands Free -, 
Software ) OCR Page Reader Wire!eis Head$8l l Telephone ) 

\_ ___ ~ .., _ ___ ,~ -,,, _ _ __ ,.J\ ___ _ 

No Tape =der :'yrape p=del ) 

1 A _ 

T~pe~oer­
Notes 
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Figure 3-3c Assistive Technology Decision Tree 

Impairment 

Back 
rmp.,;rment 

Vi$U<ll / . 
Impairment / 

---- 1.ove!ol -
Foneti~ily 

-Representative 
Teclmology 

Alternative 
Pointing Devices 

·· ·· · -<~i~> -· •VK • --• - <HRoMoo"" \ ·---) 

No 

----
Ele<:tric Offl08 

Equipment 

~~ Molilt~ Gl~e Gllald Talkll'l(I Cillcula~, 

( Telepll(>ne lEO ~losed Circuit TV 
Reade, 

No 

i 

UsesOthef 
Senses ------ --"·( Screen ReroerX Brallle Display 

( OCR Syst~~ Ta-~l=:r • 
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Figure 3-3d Assistive Technology Decision Tree 
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Chapter 4: Planning and 
training for accessibility 

Microsoft has developed Accessibility Training Courses designed to help organizations create more 
accessible software products using the Windows platform. Online developer training courses are designed 
to help large organizations train their web development teams on how to make software applications and 
websites more accessible. 

Developing an accessible technology plan 
For organizations that want to increase the accessibility of their technology, there are a few key steps and 
considerations. Start by developing an accessible technology plan for your organization that enables you to 
integrate accessibility into your existing processes and product life cycles. The accessible technology plan 
should include specific steps: 

■ Set your accessibility goals. 

■ Assess your accessibility needs and current level of accessibility. 

■ Identify requirements. 

■ Lay out an implementation and execution strategy to meet your goals. 

To carry out the plan, you need to: 
■ Purchase accessible IT. Lay a solid foundation for accessibility by purchasing an operating system, 

productivity suite, browser, and other information technology that is accessible and includes built­
in features and settings for added accessibility. Accessible IT also provides a platform you can use 
to develop internal systems and applications that are not only accessible themselves but also 
compatible and interoperable with other accessible technology and assistive devices. 

■ Train employees on why building more accessible products makes good sense and how to use the 
accessibility features included in your internal systems. Train web developers on how to create 
more accessible websites to help users benefit from increased accessibility choices. 

■ Make websites and internal tools accessible. Use established guidelines and best practices to 
make your organization's websites and internal tools accessible to all employees. 

■ Evaluate and update legacy and proprietary systems for greater accessibility. Determine whether 
your current legacy and proprietary systems have built-in accessibility options, features, shortcuts 
and tool bars you could be using. Do employees with disabilities, impairments, or age-related 
limitations have trouble accessing your systems? 

■ Design and develop accessible technology. Make accessibility an integral part of your product 
design and development process in a programmatic way, right from the start of the product 
development cycle. 
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Accessibility training for web developers and testers 
Microsoft has developed online Accessibility Training Courses designed to help organizations train their IT 

professionals on how to build accessible technology and improve the accessibility of their websites and in­
house technologies. 

The training modules (available on a CD that comes with this guide and available online at 
http://msdn.microsoft.com/accessibility) are valuable resources you can use to help inspire you to learn 

more about creating accessible products and thereby incorporate accessibility in a programmatic way as a 
part of the product development cycle. 

Each training module listed contains a description of the training and the intended audience. For screen 

readers that do not recognize Microsoft Silverlight™, there is an alternative version of each course that 
presents all the information without using Silverlight. There is also a third, text-only version available on the 

companion CD and online at http://msdn.microsoft.com/accessibility. 

Training module Delivery method Description Target audience 

Introduction to Online Opportunity to hear stories of people Chief executive 
accessibility Self-paced whose lives are enhanced by accessible officer 

technology products and to understand Chief technical 
the importance of making accessibility a officer 
systematic component of the product Chief operating 
life cycle officer 

HR director 

IT professionals 

Developers 

Testers 

General Online How to plan and access costs for creating Developers 
accessibility for Self-paced accessible applications using a logical Testers 
developers hierarchy 

Windows (Win 32) Online How to use MSAA and UIA in Win32 to Developers 
accessibility Self-paced create programmatic access for users of Testers 
for developers assistive technology 

- -- -- ----·-··--------- -- - -- --- - -- ----- -------- --- ------- - -------

WinForms Online How to use Win Forms common controls to Developers 
accessibility for Self spaced create more accessible applications Testers 
developers 

Windows Online How to use the WPF Lil Automation Developers 
Presentation Self-paced application to create access for users of Testers 
Foundation (WPF) assistive technology 
accessibility for 
developers 

Silverlight Online How to use WPF UI Automation to create Developers 
accessibility for Self-paced more accessible Silverlight applications Testers 
developers 

Accessible Web Online How to use the Web to create more Developers 
Applications Self-paced accessible applications Testers 
for developers 

--- ------------------- --------- -- -
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Resource Materials 

Along with the training course, Microsoft has developed resource materials to further raise awareness 

within organizations about building more accessible products and services in a programmatic way. The 

materials include additional resources to help developers to make their on line products more accessible 

using the Windows operating system and a guide that specifically addresses software engineering for 

accessibility. The materials are available online, in a downloadable PDF format, at 

www.microsoft.com/enable/business/. 

Deploying accessible technology 

After you have purchased or developed technology, you still have to deploy it throughout your organization. 

To realize the greatest productivity benefits from accessible technology, train all employees so that they 

understand and can use the accessibility features in any technology you purchase or develop in-house. 

Avoid common mistakes in deploying accessible technology, including: 

■ Centralized lockout of accessibility options. 

o Employees can be shut out of built-in features, such as high-contrast settings, when 
system administrators use group policies that do not allow them to have access to 
these features. (For example, an administrator may bar user access to options in the 
system control panel where most of the accessibility tools can be activated). 

■ Lack of keyboard access to all features. 

o One accessibility best practice is to make sure the keyboard is able to perform the 

same tasks as a mouse device. It is also important to document the keyboard user 

interface in the product manual and through online Help. 

■ Applications that do not honor system settings. 

o When set correctly, system settings indicate when applications should change their 

default behavior. For example, when the Show Sounds setting is on, an application 

that typically uses sound to convey important information should also show the 

information visually. By not honoring this setting, a person with hearing difficulty may 

not know if an audible alert has been activated. 

In the training modules (available on a CD that comes with this guide and available on line at 

http://msdn.microsoft.com/accessibility) you will find more direction on common developer mistakes and 

how to avoid them. 

Finally, make sure your IT department can provide high-quality, ongoing support for employees who are 

relying on accessible technology, in addition to others who may want or need to use it. 

In closing 

Thank you for your interest in learning more about accessibility in the workforce, why it is important to your 

organization, and how it can help your employees, customers, and partners realize their full potential. We 

hope you find the Accessibility Training Course CD included in this guide, and available online at 

http://msdn.microsoft.com/accessibility helpful in creating software products that are more accessible. 
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Resources 

Resources from Microsoft 
The Microsoft mission is to enable people and businesses throughout the world to realize their full 
potential. Computer technology is an important and powerful tool that enables and empowers individuals 
of all abilities. At Microsoft, we strive to develop technology that is accessible and usable by everyone, 
including individuals who experience the world in different ways because of impairments, disabilities, or 
age-related limitations. 

Microsoft Government Accessibility website www.microsoft.com/govaccessibility 

Microsoft Accessibility website www.microsoft.com/enable/ 

■ Accessibility for Businesses and Organizations http://www.microsoft.com/enable/business/ 

■ Accessibility for Educators www.microsoft.com/enable/education/ 

■ Accessibility Update newsletter www.microsoft.com/enable/news/subscribe/ 

■ Accessibility in Microsoft products www.microsoft.com/enable/products/ 

■ Accessibility tutorials www.microsoft.com/enable/training/ 

■ Accessibility demos www.microsoft.com/enable/demos/ 

■ Assistive technology products www.microsoft.com/enable/at/ 

■ Microsoft Accessibility Resource Centers www.microsoft.com/enable/centers/ 

■ The business value of integrating accessible technology into business organizations 
www.microsoft.com/enable/business/value.aspx 

■ Developing an accessible technology plan www.microsoft.com/enable/business/plan.aspx 

■ Business accessibility case studies www.microsoft.com/enable/casestudy/default.aspx 

Microsoft Accessibility Developer Center http://msdn.microsoft.com/accessibility 

■ Accessibility training http://msdn.microsoft.com/en-us/windows/bb735024.aspx 

■ WPF Introduction http://msdn.microsoft.com/en-us/library/aa663364.aspx 

■ UI automation control types http://msdn.microsoft.com/en-us/library/ms7 49005.aspx 

■ Control pattern mapping for UI http://msdn.microsoft.com/en-us/library/ms75057 4.aspx 

■ UI automation control patterns http://msdn.microsoft.com/en-us/library/ms7 43073.aspx 

■ UI automation events http://msdn.microsoft.com/en-us/1ibrary/ms7 48252.aspx#Types of Events 

■ UIA verify http://uiautomationverify.codeplex.com/ 
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Additional resources and events 
The following organizations offer additional accessibility resources or host annual accessible 
technology events: 

■ Access Technology Higher Education Network (ATHEN) www.athenpro.org 

■ Assistive Technology Industry Association www.atia.org 

■ Australian Government Web Publishing Guide: Accessibility 
http://webpublishing.agimo.gov.au/Accessibility.html 

■ Illinois Center for Information Technology and Web Accessibility www.cita.uiuc.edu/ 

■ Industry Canada: Accessible Procurement Toolkit www.apt.gc.ca/ 

■ Knowbility www.knowbility.org 

■ Montgomery College, Maryland, accessibility resources 
www.montgomerycollege.edu/standards/webstandardstraining/ 

■ OCAD University, Inclusive Design Research Centre http://idrc.ocad.ca/ 

■ Rehabilitation Engineering and Assistive Technology Society of North America www.resna.org 

■ SIGACCESS: ACM Special Interest Group on Accessible Computing 
http://portal.acm.org/sig.cfm?id=SP1530 

■ Technology and Persons with Disabilities Conference at CSUN www.csun.edu/cod/conf/ 

■ Techshare India http:ljtechshare.barrierbreak.com/ 

■ Trace Research and Development Center http://trace.wisc.edu/sitehelp/ 

■ U.K. web accessibility basics www.webcredible.co.uk/user-friendly-resources/web­
accessibility/basics.shtml 

■ United States Access Board www.access-board.org 

■ University of Australia Accessibility Resources 
www.unisa.edu.au/footer/accessibility/resources.asp 

■ W3C policies and guidelines www.w3.org/WAI/Policy/ 

■ W4A www.w4a.info 

■ WebAIM www.webaim.org 
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The W\,1::fow~ ,K<i!S~ibJ:1:'; opti::ms moss lwipfail for p.iop!e with ;:r;arr%g 

i:11pa=rme,1ts i!lloi speri~l m1ed$ ilm groupi,d ;fl\O !hi! M;si;;e !t e~li!r it'! 

fott1$ on tr.isks ~edio:t A 11u,11ller ,1f settings <~11. help mc1~e it e,1sil!:'r \o 

k~(i'JS.: Ol1 readk~g ~:·ffcd typirc~. Yt1u ,.:;:m h~ve N~n~t-r:r rn~d ~nfr;nnAA:.k~~~ t"ln the 

~tre0n, iir.~ust how the ~,iyt,o~rd 1e,;p;;mcls to ceiwin kr;ystrokes, and c,1,11ml 

whether tert&in visual eltme:nts am <fopl~1•ed. 

Wimir.iws mmr;s with ;i t!ask s,rl.'i!fl f'-'ur.li!r rn!i'-'d N,;,·r;itor Hi,;! reads afwd 

or1-,creen ten ~rid de,;oibe, st1me event., $W:h ilS ~ri em.1r mes,age 

3ppearing on s,rnen. Thh fostum mil)' be <.:,e:fol for p~cple w,!h leaming 

impair:11e;i~ wlm bm1e1it fmm both viw&I :;ir:d 3!!dito:y ,nformilti.:m b;,ing: 

p,e,r:mr,;J simul!am1ous,y. 

N;i,ratm iri Wi11~k1ws 8 is ,,;r.,,t,;,-1!i,;!iy i~sltr arid supper!.; mai1y new 

!eatures. $y def&11:t Of\ Wi.!dHmly cl;,,•:ci:-s, Narr~;m Gl1 t;;r; taur1thed by 

si1wJi}' lmldlng dowr. \he Wlm:!ows logo li1Jti!:i!'l ;mcl pre~sing tile V~l!!me 

SJ($ b1;;tl,:1. Once N3rratm ,~ ruMkig:, you car. tise Narrntm'~ bl.lilHn \oud'i 

rnmri:amJs t,1 e~plcrn tile ~;:nien ,md r.ontml ym,o· deYirn. 

There ;sre ;siso Si:l@2 ;i,;,w Gmfiguratiori optitms for Naffi!Wi in Window~ ll. 

¥'o:J :::;sn s..ele.;:t f.3:1~ f.31 tev~riS! ~loi:.:€~, d1;:;~fJ~ d1f ~peed at v1~~kh N~.urasor 

speaks, crNte Cl.lstomizabl!S h1i.:boan:! commands, and spedfy mar1y olhe~ 

~etlfr~gi to suh~ 11·c•~r pr~t'e-r~f!('~~. 
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-!?;~~-1 
t @~ t ~ 
liC!!tll;mni:;,1g,~:w;~u:..--------------------~ I ij 
~ :: P,~ >ey I<")/"" Iii~ k"}'OO•>ii !" hos, !Ii• rr•m• «I l!,~! kt-f, P~s Csps L~{~,. fl l<> u:,;°""' ll>t i ~ 
~ U•il.,.; <lf N•rrrt<>«<>mm,,id"' f,,., l!'>g lsb keyt>l> """'S•l• ,nm~~~ !h• <>flli""'- P,= i:•1>• ! ~· 
I ::_:'.:~-~-~--~~-"-~~!:'.~~•: ___________________________________________________________________ ·-·------·--·-•-----·---·i ~• 
I &w""'""'""'""'""'""'""'""'""'""'=-=-----=========,.;.;.;.,i ~• I B I r-,,...,.,.r,,} ~• 
• ~•=ui B 
~~ c~~ge h:::w· fJsi"S'~~arst~f~ £~D ci?Ji.~t ru~cwru :t~ircgt ~l 
I N 
I I ~ Navigation •~• 
~ t:™"9~ 1,.,,.,, y<>~ imm<t WM!<"'~' ~C ~•in~ Nm•ti:si .~. 

I I ~ Yok:e •-~,,. 
;,-.,_" C:h~.-:.-9ist thst ~~~~ ss-it,h i,,~ 'Yt)~'l..lm-c; ~1 tl-s* c::ur.~t ~kt Cl-s- t:.fom·a:: ~ !"!I~ mki 

.Commands 

Mini 

~· ·~ 
l,,,n:r:::::::::::::::::::::::::::::::::::::::::::::::m:::::::::::::::::::>""::::::::t::::::N,''::"'''""''':':;'""'''"'"''j 

5w;:rn! optiilri~ yo\! ,~11 tmn or, in Window, ,zn "implif}' the WiS>,,' you !ype 

ii,form<1Hon inlc ymir rnmr,.,11,i \hl.'rfby rnzh-ig ll ;:~si;:f 10 st;iy fows;:d. 

• Sti,:!fy Key~----inS!f~d Ql h;;vlng 10 prim thm;: ~e'fi .it 01w,1 (~\.lCh 3~ 

when }'OIJ 11l!J~t pN!% lh'< Ctd, Alt and D'.'!e!P. key;; \ogF.th<.'r t,1 I~ ,111 

to Windows), you can \.l,e one ~ey by tum1119 sm Sil!:ky Key, and 

a.dj11~ti!lg the ~eUi11g~ Thi& w;;y, you {iii'! p,Bs ii mi:;d:fsP.r key and hllvi! 

it rem;iin iidive mM ;;1101her k(,Y is pressed, 

• Toggtro Key~---Togg!e Key, r;sri Pliiy <1n si;,rt ead1 time you pre;s, th!! 

C~p-:; to(k, Nun1 tock, or 5~ro11 lock k;,ys, Th;:se all':rts c~n help prev,m! 

the fru:rtr;,t!<:m of iniid>'l:'!rii'il'ltly pri:ssir;g ii key ;md not re;;faing it 

• filter Ki:~YmJ rnn Si:! Window~ to ign;,re ~;"';stroke~ !hilt o;:cur in 

1aµid .SUWt~Sitm, or ~.f,)'Sln:il(>.'; !hat ;.re h~ld dOWri for ~,'.%'r31 ~ernr.ds 

U!'ll:'l!!!lltimia!!y 

• Remo~e h~~kgm11m:! lm..19e~- Thi, option tums off all 1.m'mporiM,t 

overlappw cm11ent and backgro\.lnd image, tD hi!!;:> m;;ke the ,m,er, 

i'ii!Si;:, to Si:€!. 

• Tum off ;iH omw&emiry ,mhm,t!orcs. Th"s opt!l)!1 twn, l)ft ~F1im;;Hm1 

;:ffocts, ,ud1 a, foding effects, when w r,i:ii:iws ;;,;ci i:lther eli,m1mtoi <1re 

do,;ed, 

, Choose how long W!mfom notifieat!em diii!iog bssl!!ti stsy ope11, 

With thi,; optlr,11, you rn,1 dmos~ how ,ilrig not<fk.it:;;ms ;ire di,p!;;yed 

on !he .m1'>11 ~fore they do,li' 

• f'rel<'er, ~ wi11t!ol'!l'l' rmm beirc!;l 11!$~0m>'l~irnUy ;;rrnng1,d whim rmw~ 

~is thi; edg;; !:lf ?hit nreen. Thi, optl<.m prev:m~ wl,~dow~ from 

~'-'rnm;;tie;;lly re1i2ing smd doekl:'lg ~lc!1g H1;; iide~ of your ,cree;i wh~11 

yoi., mcve them t11ere. 
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NMie; Fl'.!m.:mbi!r, you can :.wm the,e op!illru ;,t any time :.!ter log-w. by 

opemlng ths; E3$f! of A,i:0:'i, Center by pr;,sslrig th'.! 'll\"1mfow11 !09-13 key.,lJ. 

T.ien, ,e:<,;:t ·M~lm lt i'/Ji~ler to f~l8$ 0111:2~1ts. • 

Using ;; keyboard and mouse 1, not alwi!ys !-)1..l,sible m de;ir;;bfe for mw;y 

people. Wi,h Wcndo•11, /l, lf yoiJ h;ive a iouch-snel!n ,mmi;or, you ran jtm 

!Ct.Kh your wmp1.M, ,aeen for il mcm1 dire{t m,d rs~twrnl way to wort U,e 

your finge,~ !o snol,, re;ize window~.- pl:.y m<idkl, and p.in and wcm. $;;& 

~lso.· How lo u,.-, th,-, im;ch keybo:.rd. 

Oailm,p wi!h video io1.m,11 {con r:md link M 11d~::J c,,, how ro u:w tile to:,ch 

k11y001Jtd 

Use Offke fsii!ltursm to fo~~us S'.lfl ta:s;ki. 

A nwm!ll!r of awi$sibility oplicns lr1 Mboso/t Olficl! produtt:s m;ike it e3,ier 

tor pe,opl11 with language ;ind rnmmunirnlion lmp~::ments to intemct w1!h 

tilelf ,ornput,,i> whl,e m1~1in9 W(Jt§ d-xum!lnt!i, ~@! ~pr~;if.l~!ieets. 

flowerPoin, pre,entations, aii:.i more. 

All Mimim!t Office progrnm; ,311 died; lhe ,pel:i119 3nd grammar o/ your 

flles, ln MimJrnrt Word WH, HM, i!w Sp~!!ln§l «m-J Gr.immar ~hj:sker by 

rJkk!ng Rilllltw ,- Spe1ilng ~ild Gr~mm~r. 

Thim, choo$~ frnm the;;.e opii;m, <JS lhe ,pe,ling ;.<,1d 9r;imm3r checker 

nNiewI your dc..::ument 

• Ch!!,k the ~p!!l!ing ;ind gr;irr,"l11!r ~11-'l! once. 

• Check speH!ng ~mi grnmm8r .sutornttic;,Hy, a; yo1; type . 

, R.,chect th,1 worcls you pre-,Jou;;!y d1"c\:,i,:j ;md ~hose to ignorn (bus 

<hi!l'lg;;:t:l your m)r.d). 

r?· ~ m She,.-Marh,t• • 
Tr•d, '" • 

mts Char,g,r:i. tEl fk,•iew:n9 P~n8 

Tr.i,Kln~ 

T1.:xM,1,5pe&h (TT5i is ;h<1 ;1!.@t)• o1 yo,Jr r.omp;JWr t,l pla>' b3r.k wr,uen texi 

;;s ~pok!!n words. Depending 1;pon )'O:Jr ton!ig:inltirm ,md inst81ii;r.l TIS 
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1,ngim.!$,. Y,%! f.tm hellf mo$t te~t !hat appear1 cm :i~ur sneen ir1 Word 201J, 

Outlm:ik 20H f'uweorP•.:fot 2013 and OneN;:ite 2011 

1 Next tu the Quic~ A<ce~s foo:b.1r, clt~k Cu~tomll:e Quirk A;::ees.s 

'fi;,ei!!:mr. 

::I. {:l='o:k Meire Comm.irid~. 

3 ln the Cheio~e ;::omm2r1ds fmm iM, ~elect Al! C.;imm~nel~ 

4. Srnl1! d~w:i to the Speak ~emm;md, r;e!eo:t ii, ~nd thrm r;!it~ Add. 

$ Click OK. 
6. Whrm ym, w~nt to m;_, the ;e~M(N;p~r,,:h rnmm<1ml, di,k !he lrnr1 on 

\he Q;.•k.k Acee$~ Toc!tAAr. 

'I' GkJ:: Hs~ «ffCV.fS, t1n tht !~ft ~i~'.i r~{:ht sjrj~ o·f sh~ p~.g~s 
~ Pfi?S.:$ p;sg~· t~O'ic'-,H1 ~:1d pag~ :.~p nr th~ :;:p&(~b ... ~! m,~ S:;;Gdc..~p:lt~~ '.',.)~1 th~ 
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Wi,h the Micm~of, Oilke 20B Miri, T,~m;fator, irou c;ir1 poim io 3 w.:ird er 

selected phr,;se wHh your m,::m,e and the tr,;r:,lil!km di"pl3>'' in 3 ~mall 

window. Tlw Mliii T;;.r1$l<1tor .i,so im:,udes;, Pl.:1• butt(;lil ,o yo-i ,;sn hear ,m 

audio prM~Jrltia!k,11 o! tile woid <)f ph;,.;e, .. r:d ,. Copy b!J!t,m so yoii rn11 

paoile the !rnm;lation iriio ,moltwr rfornm,:;nt. 

Micm,1:,!t Or1eNo!e rnsi m;ike taking ilm! organlzir;g rn::ne, a fct eader. 

S!i.!dems wi!h dysls:~iil, fo, e~ampl<1, <«fl heiie!it from m;sny !eaiure, ir; 

Om>.NOhl !hat fill'] h§lp !h§m t;s~e rlCWS taster ilild iil dlilim.'r:t wai•s, st~1 

m9~r1ize1.i, 11r1d meet liw,;,cy d1;,1lenge,. s,1eh ;is ,pellh1g <111d gn')mmar. 

WiH1 le~rr;k,g lmp;iirments ;.:id di,;,h,litie, ii'$ ,ometimes di!fiejJ!t to !1:,d 

links; 0:'l wi;bp;s1:3;,s. Smne P<!-:lpi;, find it !!aSill' and qukker lt, !11(;)\/!! 8WW'lci 

Wl!bpi!f.l€!S u,ing !hi! keybo;;rd in Web App,. 

i<eybt,i!,d ,horm.1ts in Word Web App 
, Keybo;;rd shcr.:rnts in ;xc!.'I Wl!b t,pp 

i<eytmi!fd s.hortwts ln Pow!!,Pclm \l,1eb App 

• Keybo;;rd shmt,uts Ii, OntN,:Jk Web Apll 

Ac<e%ibi1itir in lntemet &plme, 1(l ll!ts: you s,;lect te~t 3nd movi; cim1md ;s 

webp«ge with the keybw«rd. Keyboard acrnss to the too:;i:13r buttmi,, seardi 

bo~ !Wm,, ~ddr~,; b.:r, ;md t.ib~ ma~<15 ,;umng !hP. WO.'b qui,ter and e3,ier 

for people wllh l;:.imlr1g !mpairm;,nti. 

Pri:ss thl: Tab key to move fort1;ird be1:Wi:Nt snel!t1 e!em~nts ~ .. d $11!\'N lilb 

to movE! bi!d:ward. !ly press:ing l;.b or Shift+ lab, ycu (ilr\ r1ci11iga!e througtl 

th;, p;,rt,; of !hP. ,,reP.n. l'.'arn mor,;, keybcard ~hortrni~, 

To milk!.' eYerything en a w1:bp~ge e~,ier to ~ee you ~;iri Ieiom in t1r enlarge 

the w!mlt! pcige ird.idl119 lm~gi;s and te~t Yt,u rnri zoom from HrK w 
1000%. Prns, Ctrl .. S>ius ,1gn (.;:: to.worn h m S:::ul+Uiinus ,igii (·l to Z!lcm 

00.:1, 

Or,. white viewing yt,1.11 l!l!emet E~pk>1er w:mJr.,w frr.,m the de~kwp, s~t~tt the 

li!So~ 00 koii ;.t th~ Wp o! th'.' wl11clcw, ~de,t loom, t"li:fl sel~,t Zl!Sl!Sm iri, 

http:/1,vv.rw.microsoftcmn/enable/guides/language.asp:x 
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or Zoom otit or th.; d<l5ir;,d p;,m,nt:1ge. You rnri ,1lso ,el~ct {l-!;lt<Jm tc ,et 

il p"r~Ml.'}ge up to 100D p!!m':r.t 

YO!J t<lil ?ifli!dfy lh<l forit fyp,1 <l!'ld siie ~m.1 ~he foregroim!J ,m,;J b~~kgrmmd 

rntms ;hm me \.l,ed tr;; r;J;sp:By web,R.ge:;, Yo11 CM ;,ls,1 ,p!!tiiy ,ht< rnlor 

us;:d for fo1~, ,n wei:,p~g;,s. 

Tr.> mJk!! w-&\lpJger. ea,ier 10 • .,.,, yow rnn d1~:1g;, !h;: fora typ-& Mid ,ll:>'!, arid 

lhe !megmt1r:ci ilm! f.iackgrom,rJ co,ors !hilt are m,,rJ to d:;p:a}i wet'lf.<,1ges 

Yi:J;.i ~an 3b, spedl)< the rnlm used for fatb in ~,~bpage,: arid ow.mid!? 

wkm u,ed ;:m webpages. 

With an !t1!effjet E~p1orN w,ndor, ,,p;,n mi H1;, Oes~Wp. ,~li!~t ir,hm-;;:t 

Cp~!ons from th!! Tool~ m!!rw. 
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• l'orits;~to c!J;;11ge t!J;e font i}'pe irn:i Eize med on webpages. 

• CoiofSi-.-,-10 c,;~rsg,1 !he font w!ms used on webp~g!!l. 

• P.(ee~stllmey--W m~kt tnwi:N ~xp:orer ;gm:,rn i:olo:-s, font s,yles Mi:l 

font r,iw~ med on w,,t)p~f}es. i3r to form;s! wetip~ges \l,lng )!O~r owro 

My!!l ~he.;t. 
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find as;s;is.ti\le t~dms.-;k,gy for {,mg~age and 
wmrm.mJs:ati,:.m l mpairsm~rsts; 

You rnn ~hop fm ;i,si~fo,,e led1wJk19y produc~ tom~ll!:lle witil Mkm,olt 

V.Jfru-.h:iw'.s m~de: by incl~~ru:h~nt ees~!stivt!' ~~ch:10::ogy comp~.;rsS~ .. fl~c;p::~ \\1ho 

h;,v'-' !,mguage or communi(;;>\iori dif!irnllies ;me imp;,irm-rnt. <T>!:)' be 

irite,e,!'.'d in Hi'.' ioiir;wiiig ,mi,tille !edmoiogy· 

Au91m,rnta~J'-''-' .:!!Id ;i1s!§th,e <S'$,mnuilkati,:,;i {AAQ de,;i<*~ -11!" U$*d 
b:1 :mJi\/ldirnls who r..i;moi ,p:,;,k er who f:nd sp:,;,big dlfflrnlt Th'-' 
user fype, ir1 ;; w,m1, phr;;s,\ or ,en!enrn ;,, w1,1m1.miaW·-<Jr ,dee!, ;, 
,r.rir.s of ~ymtm!s m pk.turns on Ille -ie",b,i•--;;ml lilt' ii'.',,/c'-' ·~p'.'a~,· 
a:om! for !he mer. Often thes'.' tlwbi, am usEtl to repi;irn a PC 
ki!,<bOMtl ln these Gis12; Hie user i, able to us12 ,m,, tle'fice ![), bolh 
communic;s11n9 ~ntl wmp,Jter inpi;t 

, To11th ~!feenf are d"vke:s p!a,rd of\ the wrnput1:r m-:mit<ir (or t:J\Jlit 
i:ito it) th;5t ;S:lt1\\f d~r~ct ~e~e~tk;n or ~Kt~v~Ho~ of mi: ,u:mpwt,;-:r b)~ 

lc,1e1li11g lr.!! ,rreeri. Tor. atlHity to Wud, tlrn rnmputer scrn,,n !o make, 
a r,,1l~ctior. II adv3rl1agr.ow, fo1 p,mpl11 ,..,,iHi lai19uag'i' .;rid ir.~m:~~\J 
,Us3bii1H;,s b.lrnus:, it I~ a morn simp:r., dirnct, arid irimi;ivr. proms~ 
than ma,in!J il s!"lr.ctlon <J:\~19 a moiJ,e or keyl10a1d. W,'11 Wfadr.>1% 

and a 10,Jth-sn<?'<r, ymJ c;in j!ist lO\i~h y,~i,r c,~mp,,iler soeim k1r a 

~nore dket:t .a~1d ~,atin·~~ v-;ay to work. Us~ ytH .. ff ?~n~H?i!: tr) 5CH.-:~!;. B.%.:?i..;e 

wi,idows, p1~y rn,~ia, ;md p~n oif\tl w::irn. 
• Spe-ed1 ,yrM,~fae.--s pr(w:de the usl.'r w!lh if1frmn;i!l,m through & 

t<lmpuier voice. Also known ;ss te~Ho-~pr.e:ch PTSJ .. the speed1 
:;;:5.:nthe~h;er rw:e~;~:_;;; l~1orm3Hon =~ the Sorm of ~~tte~. numh~fs~ msd 

p-tmdu<1tion mark:,, and !hS:!1. ·,peak§' it out loud to thr. s;s.er in a 
rnrnpl,l\l?, Vi:Jke. 
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Microsoft Accessibility 

I'm !ooklng for: 

, rnli~e 3cS 

om.:e2ou 

... ornce mto 

A%lstiv;:o fad;.,"1s>k1gy 
Prod...:ru 

• Shor and $eiect ,'l.,s~'till<l 

Ted;m:,ww Proou<t, 

• Typt'S of ASS•$tlve 

T&!an@gf Product~ 

• Assi,aive Tf/chnotogy 

Prod1,1<l~ for Windows 

V'"'''' ,.,_, .,_-,,..,.,,, ,, , hu,,...,,,,.. , 

t ' 
) Gu1ooi; ! 

Guides 

Guide for Individuals with \fiskm Impairments 

M itm; oft producl!f iru:!ooe ;itt:e!sl l::c'lsty foatur!?, that make it ea;ler to see 

your .:amputer if Y= h;sve !ow viskm er rn!mb:indne.s. Cr, if you z,re blind, 

Winl'.lows ;3!11,ws j/O\J tc re<:ehte-infcrm<lt,,::,r1 tt,ro;;gh wund er toud1 ro>tl'-<l'? 

th.:m trni dlspt1.1y. 

"Hiis guide tiem'ibe~ atc.isl>'l:!l!ny femu re.s W ilt !.,ts} Wmdowi 8 ai1d 

Mh::mso!t O!!ke tr.;it am ;is,clilable 10 ad<:ire~s, vi,;o:) ,mpo:im,.-.nts ;m<l 

pr~f~f€Jltes. You !:a=-~ ;,i~o !~.an, ~bout ~h~ fyp(:S c~ ~ ;~Hv<'! t.~d1ni~::!og-/ 

pmdt.0C!~ '1.t;J~ah!<.' l<l fttrUl<:f il$51~t Y'('lU .. 

• Make "Wir.dow:, B es,ler to ~e 

• 1\dju~t ;;,:c;,;;_:;ibHi!y s,;;tting, from the E~e of A>:te~s Center 

• 1•./4<»:e M«:rof oft Ofiit'.e ;:,n:19mm; ea,,Je, to !.l;.-, 

• Maiw om,i: .:fowrnimts, pr~;;flt~lkm-;;, and ~p,«ildsh~ets mm.,_ 

ZCl;e:,,;:o:<1 

• S;;e w<1!Jp;,g~~ more r.lP.,1r!y wilh lnl<1met l:l<p:o, er 

Flr1d .':SSi$tivr, tr,th®!ogy for \f:'ibr; :Jnp;,,m;r,m.5 

Vv'i!h Window, 8 yo.i rnn f:.t~1;y 1v:1;e,~ th!! mo:.! CQmmor::y \J~!:d 1tcrns~lb:Ht"j 

apt,011$ right from me sign-in ,cree<',. S.,:1=tt the &-'>5!3 ,:if As;~~~ tamcn ir. 

!hf= !~Heft com.,,- o1 yOIJf ;;u~r.. ;:ir prr,s;; !h;; WEndows logo It!!}'½ U, !t.l 

chco.i'.! th;; s€tiir.gs for your PC. 11-rns y,::,u w.or.t t,::. have ;,,_e;,i:ab.,11 i:«~h time :\ 

Adjust ,m:esslb!iity :&etHngs from the i:ase i::tf Ac.:~s 
Center 

·,11;; h$ti of At~:5$ Ce>1far ,s .1 co.-ive,~:i;r,1_ t:eri:rat kx;;,tior. wh,;ri; yo:.i { «;, 

set :.ip .,,,1 ni !he ac,:ess.,b:fity setticigs ;ind progr~; a,,ai:3b:e In Wir.c'ow" 

i!nd "get reccmmer.c'at:Q(:s· for sugg=ed ,eltm;i~ t ,1 fit your l!ld;vidua: 

YiS:!ln r;;,!)t!s i3n!l preforenc<'!~-

Afo,;1 bg-h, you ,an .-.:~e% the Ea,e of At,scss Caiter by pres~,ng the 

Wlndq.;,~ io§l!:3 key+U. Ori a tovch--eriablerl dev:,:e,. ~wipe in fron, tMe dgMt 

m:lgi? of ,he ~reen, ~fld th,m l..lp S<t;i,rch. i:i'll!?t E;;$.e o! A&c6s Centi!!, in H-:e 

search ooJt, !ap nr dk.: Sl!!ttin9~, ,,.,,,d l.hxn t~p or d ~~k £&1;8! of A<:,:e~s 

c,m~~r !11 tl11'/ rn;;-il~s. 

http://-..·•.;-v,,,v-1.microsoft.com/enableiguides/vision.aspx 
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s;,.,~i-1N r_,t.,~,ll>l, Microsoft 
W;:,w<lo> © :Wl4 Mk:roroll 

!>,:<:,:~<ib!:lly 

Ct:,f:,t.~i;t Us: I r~U7.~ s:); th;,e r 
"fr~.::f!t~t~•~ :: p,-;~~ Sl8l*W*l1~ 

~-0 I $~rt M~"lff ! 
~ s~n Ori·Sm.m 
. ~eyoo~ 

~,'-"~~&..~s~::,,.~~~ 
~~utl«t~......X-·-~,W.~~~~,, .... ~6:. 

frm, of Al',.:'5, Ct:r:ler iri Conn"; Pam:! wh/1 ihe visi;;;; .rnir,n~ !ir1I:, 

highligMM 

A!! ut !he Wfadnw, am%sibiHSjl r:p?km5 mo,t h<1lµ!ul for people with v,,~km 

lmµi;im1.;m, arP. grouped wide,· 'Make Hie ,ompu~er P.i<,i~ ~u :see,.' ,md, 

mm d;,,igned for p.;opie; who .-;re b!ind rc.gmed. ·uie lhe rnmputer wlt!mut 3 

di:,pl3y.' Ycu Gm i::hoos;:, e Hig!i Comrnst ltmme, tum on Narret;;:;r ;md 

M;,!',lfllfier, t:har.ge the ~h:<:: o! t<::xt ;md i!;;;:;11;;, ~et the thkkn~s o! U,e bl,,n!cin,g 

rnrso~, nim crff ;;;,r,ern,rnr1 ;;r,fmat!i:m~, rnmove b.ic..:gro1.md :m11gw.., ;md 

ff\Ofie. 

Magnif:l!f <::n!;ngs!~ pmt!on:s of !he ,a::rnen mald,;g lt m,si!:!, lo -.Mw text and 

1m;,gf~ ;.ma to ;;;,e ihe wh(')!e s~reen mor;1 ~siiy, Yo,11 h.:ve the ,nolrn of 

vil'!wir19 wilh M;;gf!ifier using the fo!! ,cr.-:en, er just " rx,n,cn, ,md you can 

m{nm Magf!lfier where ym.i want lt m, your rleil<top-wh;;tecver fas J"ls!, 

m,~s. Y,::iu ,;:,m magnify up la 16 times the m:g:na! 1ize ;;m:I ,:noose !o trad,: 

what yo11 m;,gr.i1>• ~y m.:,;ement of your mc..i,e, the i<eytm.,rd. or ~e,:,rt 

ed:!ir:g. 

http://\.V\\t\V .micrnsoft.corn/enable/ guides/vision.aspx 
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High Cm,trn;;t is a poirulilr fo;,wm uH,d tis h;,ighu;r, the .::o!or mntrns.t of 

some te)!t and Images on ycur ccmputer scrnl:1:, maxing those! :;t,,m~ mom 

d:,;inct ,md easier to kl.;mliy. 

'\'~ can make the le~t (;,ml ether thlr,g~ like b.im; brger wi!mmt ,.J-;,mging 

~h<& ~n~n ~S(:l!llS~:ln of jl(:l!.lf rnon,tor m !;;ptcp ~;;:re,;m. ih;,t way. you tan 

n,~ke tf!~t ~;~i~: to s~P. ~~{1 -:;tm ~;,e,r~p J't.-t:ff ffi-t}nlt-or or taptap :iet t~ th~ bi:s1 

~~$~b~~ f~St.1h.Jtk'Hl, 

Namiwr, ;, bask srn,i,;1e r;,adi,;r Shilt read, a!Ol.-d too text thai a;:,;:ma:-s on 

sw~<m, clflt! !fascrlb,:s; es,·;ir,ts; sm:h i!S ;;rror me:s1i<lges, has tl<:'l!f'I ,c--d;,signed in 

'NimJow$ Z ~◊ be 'l'.:t;,;tanH~iy fo~ter.. a:1d ;o $Upport milriy nN✓ fo11!\lfl:'li. 

'.IW1t<thH :101;"re ;m indivirfa;;\ who 1~ bnmJ. has tow v::e,km. ur, -11e folly 

~!gMecl, ym, wm b.: ;;.~!e to ,ise Vilnd,w;5 S fmm lh11 f:;,;t tim'2 }'fM star~ yo,;r 

davka .. 

Sy defatilt or, Wwdl·!:Hlly de~·k~s. Nar;;,{Qr (;Ji1 b,;, !1iurn;hi,d by simp,y 

holdbg clr.iwt) !he WiAAd<l!>',.'S 1-:>g<l! bt1tt~~ am: p,e:,,;:ng the V&<l,m:.~ l!'p 

i::mtH:m (to sH.1p N,,rn.i,or frr.,m re;;d;,\g .. l-1p om:;: whh t,,.., ll119en,), Onee 

Mr:mll:or ls n.mn,ng, yow ~.on i.:se: Narrati:W;'. bui!t•in WlJd, wmmands m 

;:>.>:;1l,1m !h<i ~rrn:tm ood rnr,t,o! yiJm devka. 

http:/ /w\-V\'V .microsoft.corn/enable/ guides/vi sfr.m.aspx 
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TI1ei:e are ;i!;c ~mns' nraw co,1:igurafa)r: option$ for Na,rnt:1r in w,m.iow~ ll 

,md Wim.iow;; Rl. You c;.in seh,.::t "'™ c.i .rev,m,1l vokeo:, d1ar1g1I tr11I ;p,c,erl at 

whkh Ni!rrntor spe.i~. i::~irle cu,tomii..,b!e !-:eybrJ.;m:l wmmarids, al'ld 

specify m,my othe, ;eulngs to sul! yo<.ir prsfo.-.ince,; 

Speed, Ri!rngnitl,:m 1.-i Wm-dews e /li!ows you lo -ci::.;,-,,,iaml your PC ,'.ilth 

y=r ,,.,__,k,,-ln,!!l-di~ th<! ,apabi!ity to dkt:ot:,, lmo ,a!mo~t ,my ,app:kat!oN. 

Yo;; (i>n rJictil~* dOU!>TI(mts ;,;.d '<r.1.3ll and surl (!1~ wrob 0}' !>'-'}<lr;g wh.;t ).'CI.J 

$1!:I!:, Mi e,3,y $;;t;;p prorn,,s ;md ,m i,1tim;~fr,e tt,wrla, i.'lrn .;v;,iiabl;;, tc 

fom3lfa>i.rn yow with thi: spe;s;:h tomm,mds ;:,,'!tl irain 'fOO, rom~'>'~lii!, to 

~;mer urn:!erstiloo you 

l;;;.,m wh<1t ylcm rnn d<.> wit!'i 5p,>.ed1 R~--,:::f,t,i~:;k;n ;md hi:,,_, to set up Spe.ech 

R~r;gn;tir,.~1 ~rKk~ding how· tC1 s~t :JP yotR rr:ttJup~it"!ne. t--Ead-, yt.1'lu-s~;f ~~v .. 1 ·r~ 

!;;i)( !o :ruur wmpwte;~ i.lsld !ra!n yow <f.m1puter to r;;,r:cgNi2e yo;.ir ~eedt 

A r'<..:mb~ ,1f ~i:es.tll1<>liti; cpW:im: in Mkr,m:lt OW,'l:: prndm::ts m;,i::,:; lt ea:si,:;r 

for .,>e<.>~1l~ wEth v~km 1mr;;,irmefl!!i to inter;(,(.t with the>r rnn~;wter, wr;:!e 

ci-e~Hng W,,Ri dm:"m1.em.~. 1:~r;e1 ~p,i,,;;;J"heet~. Pr-"'!erP,~nt ;,rnse;1hW:l~n$.. 

endmorg 

l'S.<& the new ~;,.-,d Moik Jr, Wcrd 2UB !or« l:mauOt:.;t di;trnC'"J::m-free 

,e<l!.fa~ ,e;,;fA:ri,;i-1c.e. Re;,~; r,,,tooe hide~ m,15t 1.1i the ~1mom, nred tc,o!, so ym.c 

,::;,n get a!Jsmbed in ym.;r mad:ng witlmut dlsm'l<tk1;;~ Tu open Re;,id Mm1e., 

pre~s ALT +W, and !~!i.'fl Pf','% f, Tt~ mcwe from pag;, to ~e in a d,x1.m1e;1l,, 

d;:i one ;:if tlw fol!owmg: 

http://Www.micrnsoft.com/enable/guides/vision.aspx 

Page 4 of8 

2/10/2014 



Ford Ex. 1002 Page 397 of 746

Guide for Individuals with Vision Impainnents 

, i'<es; P«il" ctuwr. 3n;:J p;sge 1Jj:: or the sp;,,;:eba,· and b&~!;spa,e er, the 
ke_ybo3rtl. You s.-;m il!so u,e tl'\e «n-o,s; l<.-ys or !he ~roll wh,u:1l 011 ~-CIJ< 

mt1U~. 

• !f yo,.ere ,::m a w,;th ,'Se".ice, ~w;,_i,; le't or ,'i9h, with :,mtr fifls'jer. 

A!i<) whH;, :fl !k"<ii.'l Mc;;l1, yow C3" doob!e -,::cf< a pi::wre tu get .111 e'llargect 

vie-,s.t. 0:d:: ;,;.otJ.,di! th~ ;~g,;, u, t,Hum it) ,.,~di~. 

Te:lft-to-~i:mecll {1'13) is the abmtf r;;i ~-om ~vmpLilt>.r eo µlily b;;s:k wiilter, te~l 

a, spobm word;. Depern:Hng upon yom ,:;o,,figurnti<m ;sr,d ir;sta!led Tl'S 

<m!_,,r;~,_ y,?lJ ~«n he&:" most text H1.a1t a;:,;.wtt1·s ,::i:1 yt:Jt;, ~tr= ,r; ,\'or(! 101'1, 

Q.,t!mA 2013, P~1wr;r1',;in[ W:3 ;,nd D~Nr)i<" 2013. 

Yt~t! can 3(Jd th<'! $p:.,c1k .-.mn~1«mi W ymff Quid, A,,-:w;~ Toolhar b7 doir.g thti 

i"o!k1~b·ing: 

l , N,,>tt t(l the Qtild< Arms~ Toolhar, cHc:k Ctislom~.-. ~!t:k A,;;~r.~s 

TrK>il.><1~·-
2, C!,,k Mi.Im Cmr~ancls, 

J. En Hm Ch!X.1,e {:;.imm<ind:,; fmm iis;t, ~;;!e<t Ail Ccmm;m~i. 

4. Scroll dow:1 to the.' S~;iit i::0ttsml'tnd, ~eie<t st, ;;,;;<,l !hen dld: Ad,i_ 

:.,. C!:d:0!{. 

t. \,t'tJhen fOLI war:i-t to use tM ~~xt.·-tcv .$pi??:t.h co-rnma(td~ ,fa:k s}w fto.."1 on 

th~ Q<.<kk Ac;::;s;;s T,-,o;bm. 

Word CipJfo.n.r dioi,") b;;:,x wh<1n1 ti?l! Spe':Jk commcmd ii Si!lecl,ri u; add ta the 

Quick Acresf Trwi!x.:r 

1a~1!!~~ 
({i) ,! ~:~) ti~!>,i£ll«~ • )l j 

--• ~, ... ~.~ L LLLLLOLLLLO LLO O.LOLLLLLLL . •- Ls ~ •.OUX•,u;t't'u ..... ....l .... ~ - , , 

http:/h,vv,rv.'.microsoftcom/enable/guides./vision.aspx 
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Makll' Offo::~ docurmi>nt5, prll'sentatioris., ~rid $pread~h~i;,t..is 
more act:~ibfo 

A number €:lf .;i;;::;:e;;sim!ity opt!€J11s in Microsnit omw prm:luc!Ja help you 35 

lhe ,;,:mt,;,n\ a1,1thor rm1ke your documen~ sp'\lad~1'1't$.; ~m.l p,,1,>$t!l,tilt:€J!'l:~ 

!l<l,<rlr for peopfa wilf1 v,,;,,:; irnplllin-n~iit, to ,,nler~ct '-"'th. Yo k';;m more, sg;1 

C,l.l,Uing ;.iw~;;snil<l' Office fii;,s. 

Wmd 20.G.. £xci:! 2013, ;md f'owerl"-;iir,t :!OB im:!ude ;m Actes~foility 

(he,;~€r th.it he!ps users ,mat!! mom ;;,:ce;sibii! content. 6y ident,fying a;eas 

that mi[Jh! Ix, d,aU1;1,glr.g lor usr;,r~ wiih dis;ib!!Wes !r) view or usr;,, iir:Cl 

providing a ta,k pine to (!!'Vie-,.,. tl;o~e area,, us,.% = ii~ ;:x,1,i;mii;I r,rolm>m, 

with thiefr mrniei'lt before nn$lizing. 

~e ;;!so: Add alhwr,ative tex1 to ~ picture. sh<lpe.. d,<>rt, t,,bl&, <'f Sm.t~A,-t 

graphic 

k~S.f.:§:;:~ t~;~~s::1~~~~~~ 
s_..._.::,,..,i,,· ~,.v,.~.,,_,. ... ~~:-.-.: ,:-.., s...,.- I',,,, ......... " ... ·· ';..; : ...... ~,i,,,,..;: 

~ ~':,._,.~ .. ~ ...... ~ }-'~1--'-",.:~_.,. .... ,-. ... ~~•;«")'- ,:.,. .... , ..... -: 

Ofl'ke Web Appr. $Upport a~sistlve tethn<.>fogy ,mcl s:pee<::h 
=ogoiit1on 54:Sftwi3rn 

Oflke ww App; pr.;vide ~s.mpcrt fm ;i;sl;,ti~e 1ed1nc;t.;,;ies rucn a1 sa<1~11 

re<>l'l&rs. -<1r.d ~pm,ch ,occgr-.itior. ~cftw~m. Fir.d rr.or& lnform.~tion en 

,K(e~ihmw ;,,at,.m,.,_, lri om,e Web App;, 

Ele.:ause CW,::e Web App~ rem i;; ;he hrov,,er, y::iu ,:;;ri use yt.1ur web 

b:'ow~ers faatur&.i th;it lmpro·,a foe readability cf pi!gieS. f'lnd ms, ~b-~ut 

visicr. rnlated a<c~sib<Hty fo.,itu,m. ;,, lr.lem<'!t 1::xplcrer. 

If you l;;,1<e km viskm il':s ;am<.11.ime~ dnf:rnk to ~er; link~ on "'ebpage,. am! 

if >,.-,,..-u, blirid yoo·~ = the keyt.,;n,rd rather tll;m the rw:wse or dlSl,lla>' tr, 

work wl,h )i'OI.IT <t.1mp1.1ter. \'c-, c.;s;; mo-.e a,oum:I webpage~ qu!i:i<l:r using the 

keybca,d ir, W&b App!<. 

Keyboard shortcuts ln Word Wcl:l App 
• K<,ybc-,,rd ~hattwt. ;.-, E;x,~l Web App 

K<"Jboard sher-wt~ !r, PawiirPwlnt Web A;,r 

http://...,-.,r-..v·v.,;.microsoft.com/enable/ guides/vision.aspx 
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f'or b-~ne<' ,;i~ib!fay ot >"t;?hp;,9,:;s you am :;hange the fonts, font size5, t;;x\ 

m'ld !m,kgn;,wnci ;:olors, Cf room :n on a webp;;ge: to e:nl<>');)f! :ct, or ;;::x,m ou! 

to see mor* (>f thx" p3g1e m, ~,r-!'im. 

M~ke e,;eryth,ng on ~ webplge e;i;,er to se;, by iocmk,g in, or en!arg:ng tr.a 

who:,;, p;;ge including im3ge:, and lext .. Ycu c;m zoom fmm 10% to 1(Kl(!%. 

Or, whill; viewir;g ym;r lmemm Estp1ornr window from the de~istop, s-l.';ii(;t 11'.­

Tools @ ken at Hw top oi the window, ~e:ect :Zcom, !:hen !ieie<:t Zoom In, 

<.." Zoom out f>r ;he des,,ed per,er;t;:;g,,, Your.in .i~o ~.,!,Kt Cust1:m1 to ~et 
,,. j'fflrs:.-:n1~!! up to 1000 pemmt. 

400% . 
~,( 

l.lli"' ,~,,. 
100,. 

• T l5% .· 
: ~ 

.· ·. ::'?-::: :>: ·:=::: : :_.:.::.:. : ::;::: :. :: :: .. . 

• -· A:ii:I s1!<: re :!lwt S.:riw, 

• . • ,t,.;.; J~J:..i. ·• • tirfi/ 
_• M~~:""~ --
' ' F12il~~too!<. 

• •• Gos; iii~~ s,&,,., · · • 

. -·• ·;;~~~ ~~;;~~ ··• 

You am $hop for a~iiJ.h•e tect;rn;iog-y prrn:h.,cts carnpatihla v,it:1 M i,Hiso!'t 

\'<(i,,dow~ m;,ci;: by ind-:;pem:!ent as;is1ive 1e,hr.ology camp;;..<iies. P;;opfe who 

h~w; v,zlo:1 ,mpe,mi1rn11 may be, ,ntur".'~t<'ld ,n the following .;,siMlv,; 

tethnc!ogy: 

Sef;R"rs ma9riW'-'~ wor~ l:k<'! <' n1agn,fy:<>;, gl;,;;5_ Thay ef>!a,~ a 

pcn,,:m ol the SW'lel'> ,H lh<! IJ:l<N' tTl<"N£t5 tr.I! 1orns-•--l!'ltrM1l!lf:1 1egibHty 

for ,om,1 tis.ers. Sr.Hrn, ss:re""'' en!;,rgers. {s1.,i1wa1;, or h;.;dwa,.i) a~ow a 
u~er tn 't;;mn in ;.;rid t><.;t an a paitku1;;r ;ye,; or 1he ~re,m. !.earn ;,bo,;t 

M;;g;o;\fler in Wiooows: a, Windows 7, Window; Vi~!;<,, and the i.milHri 

:i:c-0m ;imJ m;ignify ii?iltm<?, in Mk:;osofl. mous<! ;;ncl keyb"'3rd 

pmrfoc~ 

http://v.•,Nv.'.microsoft.com/enab!e/guides/vision.aspx 
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• Saeen ~,Hliii~ ;im sofaw<1m progrnrns !hat prfc'Sem grnr;tik, amd H;l<t 

as speech. A ,;i:reen reader i$ use<l to ¥fib;a!i:i:e, m -~peak· B'Ecrything 

en the :,;::rneri ,nctudir,g n;sm1:s ;and <le;;triptkms of rnn!ml bu,10n$, 

memus, ~e:<!, and ;::mm::tuation. 

ams!" pririt~:. (or emoos~ers) trar.~for wrnpwter generated t<!xt ,nto 

emoos~ed Br;,!lle output. Brnme mms!;,tlrn-1 pmgrams rnr,vert t;;,~t 

sc;mm:d in ar gem,r;;ted '<'!,'J si.ar.ci3rd wmd p1lx=:ng pmgr;sm:'i into 

5rame, which o:aii l~ pflnuid lnto m,~w SraiUe. 

B-rame displays fJcf:J.i!fu tatt:!e outpus: ~f irifo,matk!r1 ,e!:mmmted on 

the m1111Juter screen. The u,er ream the Rr;,m;;, !eWcis Y<ith his or h;_,r 

fingers, .iMd then. afwr a line ls ;e;;d, rclF<':,hes tho, r.fop!ay m mad the 

,ie,;t lme. 

Brome nowt;:ikers o,m;t;!r; a persi:m who is b!\;1d to (:ilj.mire notes .sm.l 

then trn~for them to a PC !.lraitl;: r1e.>1et.ske~ t.i,ke ;sd;;,mtagr; of 

reff,ish;abie !lrai!te tedmo!ogy. Ir. 50me <::MSe~, Brai!!e rn:itetaker,; rnplarn 

a; !iUpp!;;me:fll il St3nC3rd keybn;m:!. 

• B;:;~~ re11-ds~. $cm{' p<>op:e u,s a. f'C rnnfiguratlon for beck reading 

«%l,f;mr.e, mil d!ldk;,ted r~dkig ikvke. A peill:m wtm !s blind might 

h3-';! winted mater,;,! ;:;amil:d ilfld fl:«i:f a!ow:l through a te.>:t«to­

$p~h ;oit>,-;ars pmg,-;,m ori 1he PC !lm.!1,;~ am av;,t!aul.i in digltal 

formats tlim,igh varim,s tomrm;r<:lal a.m.l 1i<1t-fo,•pmi\t Drgani~ikms. 

http://w'Vl;w.microsoft.com/enable/guides/vision.aspx 
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Microsoft Accesslb!Hty 

• Windows s 
• Wlr.ciows7 

• Off:ce 365 

• Offict>2013 
, OfllceWlO 

Asdstiv~ Tedinoi"'{iy 
!>nxJ11.:ts 

Shop ~nii Select Asslstiv~ 

rr.rh11ol<"Jgy Pmdu{I~ 

Typm; of Assi;:tivr. 

T11d1n~fogy Prmlui:1$ 

• A.$*ls1i;,•~ iectmofogy 

Prodi;m for Windows 

AttBli!':iiBility 
Dev-eloper: 
Cm1tur 

Guides 

Guide for Individuals with Age~Related 
Impairments 

Having trC!uble; secin9 thing~ or, your cornputi:r ;creen? 

Ely the lime we reach our filties. two-third~ of u, have 

visiM, hearirig, or t!e~teiity impaim,~nu !Mt wrn impai:t 

our rnmpuier u~e. O,$wver ea,y ways ,o custam:,ie your 

co:nput~r wi;h:.wt downloc1d,ng or pur,l'iMl?'lfl Ml}·rtlir;g, 

., Flve way~ to m;;ke your keyboard i1~si<1r to us!! 

• ewe Wo!-J'S to makii y·our f'C ,rn~=er to SP.f. 

• M~gnily your con1put~r $Crean: 6 Wil)'$ to milk!! H 

-r;,;isir;r to S!!!! 

, W tips h,1m a feHow ~ging computerus«ron the 
awkw<1rd ;ige of tomp1Jting 

, H1;!pi11~ yo1,r parent., d1oo~e a PC 
Melp!clliJ yr,w, parents i:ustomiie th,;ir PC 

HI . . 
. . 

I've !eameii how to make my 
computer ea~~r to use 
No 11ew 1,1 squint-a~ you gel older, 
get wis~, too and !e«rn lmw to 
( tmomlw yo,ir PC to mw.e it !!Mier 
to s,w ,md use. 

Fln3l1y, J found someone who wou\t 
lrs;,m lo meJ 
OlS!O¥e< Speech Ril~ogrtltlon imd 
you11 love imw your PC !istem tiJ 
J,'OU 

A g,e~I 9rdmim~, ;md a (Jr'.'i!t ;ediy 
100 

1!"5 es1,ier tharl you think lo stay in 
touth, $hilm pr.010~, and play g~m;;s 
M!lrie. l! this gr;indru;} CM do it, w 
(&:1;,01,;, 

~rgonomkl Wl'rnt's ;;o fumiy oooot 
that? 
l!'s au ~b.1u1 comfort wi!h Mkmmh 
l',gonom:c keyboards ~nd mke that 
Ill yo1.1r sty!~ . 

Se~rch wlth Bing 
• Play game~ oi~in!f 

• G11t fin.im:ial advice 
• find trnve! deal> 
• find !?'verythlng on th!! Web 

with MSN 

!:i,,,01<i<x : &,:,snit;, I W<'!i&,oi4,J\,:a,,,;b;lity Microsoft 
~:.:~~r .. ~--1 U:: ! -=~rm-:. "rt:~ ! lr,~.:Nm~:x., I Priv.x.)· S1a£~rr-.oot t~- :Wl~ M'~rrecft 

http:l!\1vv.n..v.microsoft.com/enable/aging/ 2/10/2014 
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Microsoft Accesslbllity 

Horoo 

~ \.-V:r:dt"}w;, B 

~ \.'Vir:dt>WS 1 

M~i~tive T~i:hm~k"\'!Y 
Pr!lciucts 

Techn,1l,1m, 1-'mduct~ 

Ty·pe~ ti J\:;~,htive 

Tfchru:~t'-)rf'/ f-rcdu~.1s. 
M,:~tlve T~hn~k~gy 

Prod,~n'i- -for W!n:..1ow; 

Guides 

Guide for Individuals with Learning 
Impairments 

Mimimft pmdun, k;dude aw.•;,$ibm1y re~tl,rf:$ ,m,t optior.$ !hilt ,an be 

edjU$le,1 to eddres, leimi:19 pr,iforencet .a~ well 11~ diHlcult,,z, and 

lmpairmerits ranging fmm dys!l!:<:'3 ;imJ ~tt<ln!:ori deficit di~i:m:for to 

mt~,d~tkm. M,;r,y 1:idi•,idu;sis with li!&mi:19 difficultie, &nd impai1mei1ts arf 

t-~rlecti)' ,ap~bie ol le;;mlng if Information i~ rmminted l!.l th~m in a form 

~nd at ll pa,e ttmt !s .ippropr!at~ to !ht m ind,'l'duaHy. f'WYid'.119 a 

muhiseris□ry e~pedence oi ~udk, ;.spi»'!<h p,lirl!d with a visual repres-:m1.i1ion, 

ior ex~mple. And, redudng vi,,,-1! .ind ~(;dltory dil:trnctlo11s <an &id Hw 

i;;Mnlng proces; for m~ny peop,e. 

Tl:fa guide d~, cribe, ;;w,;sit;llily fe~lure~ built lnti.J Window~ S snd 

Mkr□$Oft Office WB thm ;ii~ ;sv.ail~b!;; to ~ddr~s l;,~ming imp.liim,mts &nd 

p.;~f<!ren<es. Yow tan a!10 ieam about the: types of a,si, tive tech:101ogy 

p,c<lu(t~ mmilable to furth~r l!iiSi~t y;:iu, 

• Make Window, 8 fM~fer t1.1 u,e 

, Adjl.l~t 11ccessibii::ty set!i<19~ from the Ease of l1W!% Center 

• Make i! ei!,ler 10 fo,us ,.111 te,k~ 

, U$!1 Olflce feiltures t!J 1-xus on Msks 

• Surf th~ web more ea~i!y wlth !r.t,1m;;1 tiplor1:, 10 
Hnd ass:~tlve technology for leaming impairments 

W;;h Windows; 1l ycu Gm easily am:;,\ th& most rnmmcr.!y used acc<!t.slbiijry 

option;. light from the sign• in ~creen. S<1le~t !h!i E.!Jfi ~f ~t!Mi~ butum !11 

th!! k1w!?r•lelt com!1r ol yriwr lim,rm. m pre~s ihe Whid~wi h:19ii key+U, lo 

,b,,o;;,,, me s1;t,i119, for yol!r PC !Mt you w,mt 10 Ii.we avuilable eB,h rimP.1 it 
,Wr,,. 

Adjust ai:,~s:s;ibllity settings from th~ Ea5e of Access 
Centll!r 

Th11 fas!! ,of A(~si~ <:smt<1r ;s ~ co1wiini.-iflt, ter.trai loc;;ikm wh~i~ you {:;,o, 

li~t up ;ill of the ilWl$5ibilily settings ,md programs ;;11ai!;;bl1; ir, WifldOw$, 

am1 ·gel rernmmer.d«lion;·' for suggested $\.'!tings t;:i !it yom indivlm;;;'. 

!N1mh19 ne<'d, ~nd preferer;r;e$. 

Arr~r log- i!l, )'OU c~n ;J{t<m !he £~SI/ lJf A"€!$$ C!:!1ll!f by pre~slng l.hG 

W!m;l.:sw~ !091;3 kisy+ U. O:i 11 toud1•~11ibl!!d dGV:c.e, ~wlpis i~ Imm 1:1<'! right 

~dg,, el! 1h11 $ne/i/r., ~tid !hl!l1 !;;p !,j!~reh. Enter fa'm'! 1:if A~,;:es, Center in 1tm 

se;,rch b,:,-~ lap m dick !iettl119s, and then t;ip r;r di,k fose of Actes~ 

Cen.t~r in the re,-ul1,. 

http://W\vw.microsoft.com/enable/guides/leaming.aspx 

Pagel of I 

Mor~ Enformastlan 

• Shop for learnlrig produc~ 

Shop for commur.kation 

products 

• Acce~sibl!ity in fd;.ic;;ticr. 

2/10/2014 
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Mkrosoft AccesslblHty 

News & Artides 

• Offk!'.! ~65 

• Offke 20tll 

Ollke 2010 

A,sh;t!-,e T11r,hnot09y 
Products 

, Shop and Select Msi~tive 

Tedim:ilogy f',<ldt,cts 

, Type, cf Msi,tive 

Tc,hnology F'1odwm 

, A~$i~tive T~dmol.,g-y 

Product~ for Window~ 

Guides 

Guide for lndividuals with Dexterity and 
Mobmty Impairments 

Mkro$r;/t product. i11dudt1 clC(t11;~ibm1:y foil!:JrP.~ ciiid op!ian~ that are mP.f!JI, 

ilt1d S,)mefme, es,entl~t .. \l) people ll'i:th ;,.lf:<ierity and rrn:,.t.,:iify im~iimen~. 

Thfs guide de~cribes ilCCl!Viibi!ity foature:s built into Wim:lows S o1nci 

M,,::ro~,;fl Offkll (ha: elf<\ JV!litabl0 to addH!% !ll<'l!Jdty ;md deit('rity 

lrn/l!l1rm~n% a,1d prefor~rit<'$. 'foll un also :~am .1!.ir)l.l! !Ile types cl aS$iStiv;; 

tf:thno!ogy products ;.,vai!<1b!i; to further as,isl you. 

• Milk~~ J·,iur ccmputer easfor !C u~e 
A:::.~ust acr.as5'bi!lty ~ettlng, from the fase of Acct'!s~ C,1,1t:~ 

, M 3le thi: mouse 1rn,ler 10 use 

., M;ite 1h11 keyoo;ir;;J eMi~r to 11,,-; 

·> Type withowt 1.t~lrig the k~ybo«rd (On·S(raen Keybozid) 

, ll$e speed1 r~aJgnition 1,1 ,1per~te wii>dows «nti pmgr;im~ 

• Make Mimm)ft Office progrilm; e:¥Jler to use 
, M,we Mound webpe9e~ easl!!r with lnt,HMI &plor&r 

FirirJ as,isfrve ter:hno!ogy fot mobility and dexterity im~irm~mts 

Make your eomput!ll!t easier to use 

Wi!h 'Window, B you c~n easily ecees, the most tommonly u,ed acces,ib1Hiy 

option; right from the: si~m-,n sr.rt1t11\ Sehict !hi:! Ease Qf A,(es,1 l:Mton in 

th,; !ower•lef! wrni:r of your ~creen, er pre:» the Windeiws. lo~ l«!y-1 U, w 
choosP. th~ ~('iH119s for your re that you wM! to h~ve 311tilal>I~ f:~d1 1im'" i, 

swt,. 

The Eas,1 or t\<cess Center is a rnnvenient, (entrai to,ation where :y-ou r.an ?i~t 

up ;ill er the ;,w,ss1bility s;;tting~ c1m:I programs .,vai1,1i;;;e: ln Wlflciilws, ,mct 

"98! r11c,ommMd«Uons· for suggest~d s~tllllf!~ to 1;1 yo,u inoflli,'hral n1¢hil:iy 

Mid d~~terity n~~d~ ar.d pmfer<:m:es. 

Al1er log-in, you can awm the Ea;e ol A.cce$S Center l>:,· pressing the 

W!m:h:iwi log!! lrny+U. O:i a touth•enabled de•,ke, ?iWipe in from thi: right 

i:dg;i of the ~creer:, .-.110 lhen tap S~;irdt, ~n!~r i;lll,e ~f A~(l!~s Cfflttr in th0 

~e3n;!i box, tap or click Stttln9~, am: lh'<'rl ;;ip or cli,k e:i1it cf Att~i 

C!!M&f !11 the resulu;, 

http:/ /www.microsoft.com/enable/ guides/ dexterity .aspx 

More faformat!i:m 

Shop for mcbi'ity products 
• 5hop for ergonom;,:: 

prod!Jas 
• Mkroroft rnmfoit and 

ergorwmh: ~'3ybo;irc~ ~11d 

mice 

2/10/2014 



Ford Ex. 1002 Page 404 of 746

Guide for Individuals with Dexterity and MobiHty Impairments 

/:i\o is.,$:,> Sumcrib~ Microsoft: 
wu~~~;d~ t) 2014 Mk1'>-s.,,rt 

~,u,;,i!J<lif{ 

(""1t>cl lJ< I ,mi,s Di U<e t 
l:&:!e<!>a<<S I r,:vat'f St;t~m>ml 

Q<;!d::~to(~~ 
• : '!'~~~~:~~~-~~~~~~ 
::::::~·~~~~~St,,'!~9',;)116~~~~~~~~ 
;.·,:t_j~ -~~~~-· ·, --·- ~~)¢x,i~~ . 

m Sl~ii ~g,,if~ 

,._, S!act Oi-i•S!;n:~~ 
"l'I< l(eyl:>o.ilfd 

''1ii· Stwt Natr~lm 

§": ~i <.ip Nigh U>;.VlAAi 

I :~:::,:-,;"~,-~-"~'~''"'"'"~'"'""""'~'>'N'" !II 
~ ~~~M(H~.,~NO~~~~M'v)W~....... L~: 

I ! :::::::::~:~ Iii 
~ <~ ~~~o«1 :: ~! 
~ -~ t~~~·--~'':,.'''""•'"~''..::t•~:,.'.,,,.,, •"~~:,...,,~ :: ~! 
~ ~ ~09-~..:~~~ -: i: 
~ <.? ~-;-..'1~~- ... , ... ,,,-., .... ,.~.- ..... ~ \~i 
~ ~,~t~! ...... &!,t~),"''''''~~* :: ~i 
~~~~~~~~~~~~~~~':,.~~~~~~~~~':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.~~~~~'$.~~~~;;.:;.~~~~\~':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.":,.":,.":,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.':,.~~~: 

"',"'-•fi;fr:e your ,:.:oruputf!r f1~-:,;fot w JH~·- .lir.re.en i;: Ui.t: iasf of Ar.·ct:M CrHtU.H' 

Atl o! tht: Windows ;s,ce;sibiiiW option, most helpful for p;;o,,i;; with 

rnol:!11:ty m1d d<S~lml!).1 !111r,~lm11mt, who u~1 !M n'IW$<3 ;sr<S groupreid into Sll<S 

Miik& th/3 mous<S e;s~!sir io us<i ~~efo,t Yo1; t.1,, !~.irn li-~w \<l dioow, 11-w 

mlm ;md ~iw of rm.11.mi 11t1inte.-s, tum Of! Mr.>LI,e Ke-,,~, iiH.:tw.:i!e a win.-Jr.iw by 

hr.,verif!g tiw,r it i~th<1: than dic~:inrJ lhe mo\1.~e, .~nd more:, 

~l~~~t-~k-t*~:>!~ 
~~f(',o~~~~x,S,:~~~~~t.~~-:~:«. 

--·· 
~~W,tll&/'$~1d~~~ 

f~ ~.I ,,,~~• \l :\i ~ ~ 

'>!->o!I'>"""' ~ I G~- lt l <i~ ~ 

,,::,INS< ~I ,:i~"'l" lit I t::-~ ~ 

{~ ...... ,~-9'!l~WO',».t~,:,' .. ~ 

&'! ,.,.,._..,. 
f..~ot~~~w-~,,...:~~,~N~"'»' 

~""'°~-o.:,o«,o~,r ~,,,_~,...-: 
[!~'(li;.,,c.,,.~~f&.»lo.'CXJSq,,;«",t,,.,,oe.~-

...... 
~ ~e.c,.~~I w~ 

~ ax-:Jd&,&c~S~tc~~·;:Q>~~'\~ • ~ 
~ .. ' ~~ 

L,,,,,,,,,._,,,,,,,'"'''""'"''"'''''''"''"~"~"~'~''"''''~'''-.c,,,,,,,E!~ELitfJLL:t:,L_,_,"''''~""""'~i 
'Mal;1;1 Ou, mtwse 1;osi1;r w use·· ~(,reen /;i thf fos!! of A•'<!!H C:emer 

Ycu ,~n , ._,~tcmiie: yo._., moust ln ij \/il<le!y ol w,;ys, for !11stsn~f, you rnn 

~w;,r !Ji~ fwKtior~; ,1f y,1u.- !"rso;s~~ butWM, m.i~l! th!'; rM1;~e 11t)i1~!{1r mm<"! 

"lsibl{;, ~nd .i1;e,, the sr.ml! sp~r;d o/ ihe mm,sr; wheei . 

lf >'OU hsvf r«~trktt'.:d ~rm, hsr.d, er wr•~t m,rv~me:nt you m~y benefit from 

M;;iu,e Key,, With M;;iw~il Key,, yaw ~Im USl! l.ti~ !lHmmii: kil}'P~<l on >'C!Jf 

k~boilnJ---i,,s;Nr.l r)i th~ m{mse-to mme the poln!{;r. 

http://vv'\vw.microsoft.com/enable/guides/dexterity,aspx 

Page 2 of 6 

2/10/2014 



Ford Ex. 1002 Page 405 of 746

Guide for Individuals with Dexterity and Mobility Impain11ents 

Wi>Jduws opiions h'.'lp:yl lur people wi!h fl"..ibi:lty arid de~terity impairment$ 

who us€! the keyboard .flre gn:n;p1;d en th1; M;ske th!! kiiyboai-d euliir to use 

se(!i(m. You can ,;,,am hm.;; lo tum on Mouse Keys. $tid<·1 K,ays, Togg!.? K!!)IS. 

and fill.er Key~, uid how 10 ,!!ieci r,dd,tl,:m;,l option!.. 

U:.e W!m.iowi k~ybolllrd ihortcuu 

K1eybr.i;ird ,horirnts arn rnmbin~tkm, r,f two r,r more ke".fS that, when 

pre,sed, (an be U$1.:d ,o perform a task ah~t wr.iw!d 1:i;pkall}' requir;e a mouse 

or other po:ntir,g ,h!11ke. Keybmin:l shortc:uts cm, make it 1m,;e, to interac:t 

with your com;nl!!!r, saving you tim!! .ir.d eftori ;,; you wori: with 'lf!m:lows 

;ir.d CJ!hm pmgram" 

Cl'!,mg~ keylm~rd !l1.1ttlng1 

Customi2i119 yt:1.ir b;yboard sett,ngs (an he,p )'@ work mr.me '.'fikiel'ltly. By 

cu~toml?ing th& se1t;ngs, you cr,11 se!i!ct how long you M-!!d to prns~ a i:ey 

belorn ti-,~ ke;1board drnra~t.;r $(arts r~p$3ling, th1:1 ~p.;.;d <alt whkh keybcard 

ch;,1;,w1~ rnp<'3t, il!ld th1:1 r3t.1 3t whir.h :h.i rnrn~r b!/nh . 

!:l'""'""T"""""' 
Hnc-.-OO'l('~~m?C(»'U~§ : :: :§ 

Ettioo,OC!'t~!!.,.11~~-,t YA-"~.-.~ . ( ~ 

"::'.:::--•-II, .. •·••·· - •''"' = >'"0 •. ii 
~, >::\.,, .... ;-.,i,,c ,..,,........,,~V:o'I~ •• ·:l,,,,,,,,,,,,,,,,,,,,,,,,,~,"~''''''-.:..,,,,,,,,,,,,,,~ 

::::~~~....._ ... ,,,~~~&el:&61~ 

~J,;rtO('l'k/~~ 

'Milke fhe keyboord e.:2,i-er ta use" s,f?!~ll in 1/ie fo,e 1Jf Aa:e1s Cemer 

lyp!! without mling thii k!!ybo;mi (On°S1:reen Keyboard) 

On ·Screen Keybn~1d di~play, a vi;ua! i:eyboard with a!I cf the st~nd~rd l~-ys. 

h15te;id lJf rS!ly!ng <':In !he po~ic11I ~eyhoatd 10 typ;i 3r.d enter d&t<i, }'l'.)l.l ,&n 

\l~?. Ch1•Suee,1 Keyboard to ${'!?.ct key~ 11sing lh{' n1ou~r. M ilfl{JtJ:P.r poi,1tii19 

d~wke .. On,Srn,en Keybo.'lrd in Windt>ws ,~n be res;zed ~nd n.r,ton~zed to 

ma~e it e.'lsier m ;ee and use. On-Screen Keyboard ~lso indudes te~t 

pred;ctkm in .eight languages. When tex! prediction is emll:Md, a, you: type, 

011-Srn!~fl K€!ybo~rd cHsp!ays a !1st o{ wcrds that you might b& typing.)'@ 

rnn s~!&~t th!! .ioppropri;M om,. S&e al,o How to 1m1 !h& touch ~!!ybOslrd. 

http://\.\'Ww.microsoft.com/enable/guides/dexterity.aspx 
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Sp&&d1 l<!!tOf!i"litit'm 111 w,,r1d-;:rws a ,md w,ridowl. Ri <1'.!,,;ws ymi to rnmrr.,1nd 

}'!JI.I! f'( with yow 1/Ck~indud,,r,g llll! ,a;iabWt:,.' to r.ktllW l:'ltO ;;1mo~t any 

~pplicatiori. You WF! ci,r:MU; dr;rnmerits i.lmJ <'mi.I:'! and surf !Ile W'c'b by 

!isyi11g wh;;I you S!:e, AF! easy setup pro,es, ;srn.i an ititern<tive tutori;c1I are 

;,~•ai::;,blt to i;,ml1iadw yr;u w,th the sp<1!!,h ccrr.m&nc~ ,md tm1~ yuwr 

tompu11u to ootts;r u11,fa1,t'md you. 

le;,rn what you rn11 do with Spe&d1 l<llrngn,ikm llfld how to s:;t up Sµ;i.,,h 

~erngrnt:011 1riduding how lo set '-!P yt1'-!r m1rn.:iphmie. Mi~h ytmrself lir;w io 

rnlk to your wmpuSl:t, ,md !r~=il yr;wr rnmp1.1iier to recogoizl: your ~pee<:M. 

~~'t'W,Tu'~@&fillt-1~\,~~\~~~ 
~ ?:' <. '.· .. 

1
: ?'~"~'''"' '.'~'"-<'''." '.""~·~··········.··.···········~·····":· :''w:''':''·.·.······rJ 

~ ~~,,,~:-.:-,...:~'-"'"::- ~,tN~~-~~}''X~~~~:~«~·r:ltiiN;i~~krn:.e ~I 
~ . .-... .. ,:-,~~~~1,,, ....... :-~..;,, ... ~ q ~,r.'i ;i""'''"'~ ,!~'"--~'"'11'' ii 
~ ~;-.--:;:..-~,,,'),; t; ~~~---, ... ~0-.-~~~ ~I 
~ .D 'i;.;.i:.;.,,...,,,,;.:-,:,~X,-....-.,.. l 
~ .- ~~~..._,,.~~,N:,...~~~~~~ ~I 
~ §: -~ ;-.... ~-ts,,,..,.., -=,~-,..,,s §: 
j )Q ~-o~-)Q~~,;v.-~""~~ -t.~~~~~~ ~I 
~ I 
~ ~, ::::~::::::·::::::~~~N~~~WM. ~~ ~I 
~ ~~l'l.ffl_~•,M~ ..... ~~~§i...~~-wi: ...... ~, ~I 
~ I 
~ ~ ~,,, ... ~..._~,,~., ........... ,,,~1~.:..~ ~: 

~ .............. ~~"~~~~~~-1:~~)WN\~Wylo;s,"!'i~~~~. ~I 

I I 
i i 

U,ing a ~!fyt:c,~rd ;md mmm, ls not alw:ii>y, p:mihle or deslr;ibl!! for many 

people,. 'A'ith Windows S ~11d Wir.<low, Ri, if yo!l'Ve got a toud1 -,creieri 

monitor, yc~,i Gm jiJst t:Jinh yom comp,il!ir stH%m for <1 ;11<Jre direct <1ml 

!li.llllf:ii>! w;iy lo wmK V~e your for;1e,r~ W snoH, ro;siw wlrnfow,, p!ay mNfal, 

ill'ld p;,,1 ~rid zoom. Se!! ;,!so: H:Jw lo us!! th!! touch h:ybo;,n::!. 

Keybcard s!lmtrni!i i11 Mkmsolt O!fke proctu~ts mil~e it e:ii>~ler for peopl!? 

wiS!l mcb:ii!y ~r,ci ciex1e,ity :mp3irments lo inter3ct wltl"l tr.i?ir wmpwters 

whole ne~tir.g Word di,rnm;m!;:, 1'l<@i ;:prnadshs.'r.t., Powr.rPoim 

pre,ei1Wtkms, .;mJ more. 

• Krcybo~rd ~hor!n,ls for Word 2013 

• Keybo~rd ,horw.iis fo, Outlook 2013 

, Krcybo~rd shor!i:uls for !:m:1 20B 

• Keybu~~d ,hortw~ fo, f'<Jwe,l'oir11 2013 

http://wv1,;.,1.rnicmsoft.com/enable/ guides/dexterity .aspx 
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Keylloilrd ~horto.i¼ !or Ae<€:s, WH 
• Key:.io.ud short,ut, to, Pmj€:ct 201;! 

Offke Web Apps JSl.lpport assi!Sfa-'e t~dsrooiogy ;srod siptt,:.h 
rnrng11ltiol'! ~oftwani 

Office Web App, pr;:r~kfo suppor! fm a,siMlv<1 t<1dmoiogir.~ s1Kh as ~mm, 

1e~de1rt and spee1d1 recogri:!iM soltw;,n.:;, find more il'lformation on 

.im,,sibil:ty ie3h;res il11d irn.ses with Office Web App,. 

Bec?i;,e Orike W'i'b Apps n.m ;:, ;he braws.,1. you ti3ri u,e your w11b 

bmmer's foaturns that impmve the readabiflty of P?rJ'i'i. rimi oo.1t ;.bout 

visicri related aeces,;b;li!y f;;;,t1.m.is in Int1:rn!l! E~plmer. 

, i'::;,ybo,ml ~hor1w1, k, Word Web App 

Keyboard shcrtrnts ir, Ex<e! w~t:, App 

, !(eyboMd shor!rn!, ln Powl!rPoint Web App 

, i(eybo~rd shortrnt~ ,11 OneNi'll<1 Web App 

A(,es;ibi!it;r In !:it11nwt &pli::r.,, !~!;; you s.,lect lext and move ,mmmi a 

webpage wl!h th<1 ~rzybomd. Enha'K"d keyi.Jwid am,s~ ts fou>ld in ~h!l 

t1,tilbar b-itt,:ms, ;earch oo~ it<.'m,, address b.-.r, and tabs m;,ki:1g surfing !l'm 

W!:b qwitxer 31'ld e3,ier for p!11,ple1 with mobility and deJt!?,ity impairrn!?flt,. 

Pnm the T<11.} ~ey le motJe forward !J;:lween str,;i,Fl e1':'m,;mts ;md Shift+ T;ib 

,c rm'.>Y<l b<1<:kwatd, !ly pr<.',Siflg Tilb r,r S:hif; <-Ti!b, yr;u <:ill'l l'lMigilte thn:,llgh 

she p;ir¼ □f the ~cmen. lEilm m1,•e ~eyboard shortW!S. 

Fi'!H.I ass!stive t~d1m:1logy fos- mtibmty .:md dmrterlty 
impalrme11ts 

You , ... n shcp ioi ~s;;istr~e i,;thnology prodllcls mmpc:Ss~!e with Mi(roscft. 

Wim1ows mad<' b'f ifl!lef,flmfon! il~sisfr,a tr,dmoiogy ,ompanl<:'i. Ps>oplr. who 

havi; ci<'~iedty Mid mobmiy impai>ments m;,y be ir,11:msted ln the fcl!owir1g 

a,si,fa,e tedmnlngy: 

• !'.rgi;,riomk keybo~r~h am:! mk!! W'! d<!signed to be mo111 tom!m!ab!;e 

thil11 a sli.md3.rd se-tb€1arcl ~!ld mm.m,. To improve the qualiiy ,mcl 

h<iilltil nf y.iur PC e~p<211imr.e, Mi<m~oft de,ig11ers ;md ergoriomist$ 

created indust()'0 leading ~;,,yt;aaicl ,mcl mou,e procl1Jtt> ti:: entcur~ge 

h<!ii!tMer hiit1d ~fld wds, positi€111,. Mi(rOS€1ft Nat1J,;i! leyboards ;ind 

mirn h;ive s!l! the indu,try standard fo, rn;,-ifort, and C~fl signifkantly 

r!!durn tarp.-.1 tunnl'!I cynd.ome symptoms. Mkro,oft k<!yboards am.I 

mirn ;i!so ba~il tJ;Jilt• in 11::()m m-1ci m119nlf1er cptiori~. 

J11ysU<'.k. ,~n be plugged into thfl compu,~f,; mous~ port and us~;J to 
,on!m! th!! rnr;;or r,11 thfl srn,r,ri . .k1y,ti,h beno,,fit uSflf, who nr,ed lo 

r.ip!lrate ;; rnmrmwr wM1 or w,tMut the us>'! cf their hamJs. For 

e~;;mpl!!, mm" p;,opt!! might operarn !he jo)i!itk~ with ,hfllr fflfl! or wlH1 

th!! use d a wp an tap o! thf.! joy:,,kk H1ili t,m be m;i:i;puiilted wl!h 

foeirchh 

• 'l'r,sdtl:ml!i look like an upside clowr, mt·m,e w•!h ;, movable ball on top 

of;; ,tat!mMcy bas<?. 'fh~ bat! <an b~ mt~!<?d with a pi::il'lting tfo,,,ice, m;; 

11,md. P~op!e who h,w<? !in<? motor skms but latk gro1s motor skills rnri 

!J,e lh~s~ d~'k<e, more €:asijy and rnmforti!b!,' than ;; traditional 

mous<?. 

http:/ /V;f\V\V .m icrosoft.com/enable/ guides/dexterity .aspx 
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, Or.-~trem1 keybo1m.'is pnwlde ;,r1 imilge of il s,m1dmd m mmHied 

h,ybo.;,,d or1 tni: wmpw\i:r ~treer.. Thi: user selects ,1111 h,1-;; wli!1 " 

mouse. t@d1 scrnesi, tm,kbil!I. Joystkk ~w•tcn, m G!ectronk pt,intir.g 

dllVirn. OiHcmen ~;;,yboilrci, often hilYe ;, sc;,rmfrig "3!lticri, With ~he 

s~amiing Cllp.ilbility turn~d m1, t~e i;,cti\/idu;,l ~S:>'S ori ,hG cri"sc,;,r.r; 

keylxmd <1rn hig!ilighted. Whim " d~ired lmy i~ highlightad, the UH/I i;. 

~blr. !O ~el,K1 ii by i;~li\g ;i ~wi!dt po~;\ioo"Jed Neilr a body p~r! lh;,t tir; 

or ~he h;i, m,der V"3:lif'llllf:,' rnntrnl. Lewi ~bout the On,5cr&<in 

K~)Jb~;3rd f~at.~~--E~ !~1 \.V~m .. klr..'l;s .S, W~n~o\,1:; 7 ~mi Vi~r:-t.iow1 V$ita, 

S(eybr.o;,~:ti fih.ir-.1 ind:;dr; typlr;g ;,k1s, sud1 ils word prediakm «rni,ie, 

Mid ildd·M Sp€cmng checkers. Thes12 woducts ~an ofwr1 b;, used to 

redtKe lhe number ol ri;q1.1ifi,d key:.trn~e,. Keyoo;s,d f:lters !<SJilble 

user:; t,1 qt,kkly ,KteJis the i<mers \hey r1eed end to ;woid inadv;ment!y 

~elecling k,:),'S lhey d,m'l warit. 

• To1.1ds ~i:ra1ms ;srs devi;::e~ pli!ced on the rnmput&r mor;itclr (or buil( 

imo ;\) thil! i!llow ditG(t ,eliKtior, m ;scthrJl<0:1 Ol th;;, comp,;t&f by 

Wwd1ing the smeim. 'fh~e ,:fr:vkes Ci!I:- bem1fit sonw «s,m wish 

mobHity lmp~lrmer;S, becil\J:\<S ;hey preiens a mm!i llW!:\si!:Jlo: t<1rg!it It 

i~ e'.:aSii:r for ~o"Jm!i p!i,-;pf!i lo rnlecl ,1fl ,-;ption dir~ctly rnHi//r lli;i:1 

lhrnugh i! m,1usr. mo1,eme,1t m keybo<'trd. Militing the n-1mis.i m t1sing 

the ~;,yboilrd for sorne rnighl reqt11re gfeilter fine mmor ,kills !l1;ir1 

simply WtJ,hlr,g Hm snee;i 10 mll~e l sel!lction. O;!wr «,N, might 

mi-\ke Hwir selH;liC1ns wit.h assisti~·e !.ethnology su,h ~s 11i:;.1,ith ~tid,~. 

With Window, 7 and 3 trn.idMuEefl mo11itm, yti\! ~3n ju"t surn:h your 

wmpt.St.er ,~reen for i! mor.e d;ret! am:! natm;;t w;sy to wor!::. Llse yuur 

fingers to stm!I, resl1.e windows, play media, ;;r,d p"11 and worn.. li!am 

abtiut YmJdi 11:d1nology in Window, Sand V.'if\1fo,<1s ~r. Windows 1 

3nd Windt,WJ, '-!iSlilc 

• Al!arn;;th,e !'C hih~dw&Ie .cm§ ibll-;;t~eM Wt')r~tr;~km~. ln some G,se,;, 

alwmatke PC 11;:rdw~re hi m,eded. Srnn.i irnfold1iills wiih mribmiy 

imr~aimiei,ts foid ';; ehallecigii,g to npeN !fi,.; mo1iis<1r of ~ !llptop 

oo,;amf'c t!i;i lapwp lat,h im'I iltce,sible for !hem. Or some midents 

mlght need a l~pU.1p to b;i mou11t1cd on a. wheekhil>f, Such il&$/stiv,s 

WchnC1logy ~o!usi-:m~ ¥& reforrnd lo ll, 'all-;,c,e,s workslalions: 

• Alsem<1tl'IE !sspl.tt d'i!\'kes {indudlng altemati~·e ~:,,yt!,:mrds, eli1t!r"3n'ii; 

pointir1g devirn,, ~ip•llnd,pull ,;r,t,;ms, w<1nds amJ ,tirb;) <1!low 

ln,-JNidu~l§ So mtllrol (111:lk W!>1p-l{l:lfS \hmugr1 ml!ij1~$ o\hl:l:' !hi!I~ i! 

st:.ndijrd ~r,ytm~rd er pointing de:vi,e:. 

http://W\vw.mic.rosoft.com/enable/ guides/dexkrity .aspx 
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Microsoft Access1bHity 

, Offtrn365 

O!fo:r; 2013 

, Offirn?.010 

.l\$~is!iv~ Ted111!:l;()fly 
;>,;,ciucts 

, Shop anci Selec1 As~l$liv~ 

T~thno!o~, !'rodut!$ 

Typi:S cl As~!siitt~ 

Te,;hm,kigy Pmdw:t; 

• As; :stive 'l' echm:ifcgy 

Accessibility 
Dev:eloptH' 
Cfonter 

Guides 

Guide for Individuals with Hearing Impairments 

H,mr::n~ impi!lrm,mts enn.1mpii§s ., lllnge :.1l wni.i;;i,.111.-!rom i!ight he;sring 

b~s t:i de~foes~. !t I~ ~!lm;ited th~t l ,n S a)mputer us,m h~s ~ofl'ttl form ,:ii 

heming lc,s .. 

~-his guide des,rit».~ ami.sib:lily f1:;;tur~ h:J:!t il'lta Wir,dows 8 that &re 

a;,ai!ab!e ;o address hearing k:1pairments o.1r.d prefereno.<s indt1di11g 

;,;tiju,!ing computer volume, d1ar,glr:i.:i tcmp1.ner ~our,d;, and u~l119 t,M :ir 

'«isual J1lt.:1rrrnti11~ for ,ounck You un lllso !msrn ~bilut t~ lypa,; ti ~S$iS!iv,~ 

l<:'chmilogy prcdvctJ. aval!ah!& lo furthru a~si,t you. 

Mllke Wir.ciows 8 1.'11Si!ff tc US!.' 

, At(:ust s<~e~sibili1y settlogs from thl.' h~ l'.li A<,es, Cfmt1;r 

• \Jss: U!KI or visual altemahve, to sounds 

• Ad:,ust computer volume 

• Ch~ngi? r.:omputi:, ~oumis 

• Use Oif!te 1<!.atur<!S for hearir19 ~;,;~!ion~ 

• Fi,1d a~si~lr;e technolngy for h(laf:ir.g impairments 

Millke Windows S easier to use 

With Windows 1:1 yo1J ,an ea,ily ~w,,~ 1he most <ommonly· used a(c~sibiW;y 

optio11, right from lhe 1lgn,!n .,reen Se!e,1 th& Eim·, of Attim b1Jtton !n 

th<> 1owtr•l!!ft wnwr cl your t{rfl!ll't or pam the W1t1tklwi logu ~iiy+U, tc 

r.:hoose the ,ettlng, for your ~( that you want to have a'li$ilabl~ ea.:h l ime ii 

starts:. 

Thti !:a~e ot Amr,s Cemer a'§ ~ ,onwwleni. ,emra! to{~t'on wti,,'.re yo.i ,oo s,i.,t 

l:r all t1! the a,te£sib:iity settings a11d programs ~-.,;i,!iihle i11 Wimk1ws, ;!r,d 

'get rernmmi!nd~tio11,• for ~uggested sett:r.gs \o fit ,'{!Ur hearir.g and ro1md 

need, ~nd pr11fo,iin,e$. 

Afl,,r iog•ir,, yo,1 rn11 ?.m::s~ nm !:M!I! of Ar,.-,s~ C!l11'11!11r b,• pre~sirig the 

Wi11dow~ !<J90 l<ey+l.l, On;, W,-Kh-e11.,l1i!itl !Je<t:C!.', swi,;e in fw,11 ;he ;lght 

edge er lhe s;:r;;f:!n, end then ta;, Seard1, Enter Elise cf lm;e5~ Cemler :n tlie 

~earth box, t~p or dick Sett1ii:!lf, and then t.ip o, die!>: f.is!li cf Acciis:i, 

Cer1t!l!r in the re~!llts', 

http://ivv.w.microsoft.com/enable/guides/hearing.aspx 
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Guide for Individuals ¼rith Hearing Impaim1ents 

,,,~ ir,ci,, s~bmioo Mkn:'!§Oft 
w~dd'ffid~ C: 20JA Mkrr...s~ft 

/-.c~1i!bi!l:y 

Coolocl li, I ,.,.,, "' llw I 
TfM-s~~~~ ~ v~~~;y 5~j-8~s~t 

@t·::::::--':c::::':w ·<· ''<···w-~~-::,zj·'-''"M .. &~:·a¥·:::::~--:::._¥"·'·· •• ·····.-'&t'#~~ ~~'t\::,Tu::\&.'\::~"M::1~,,JK,'\lt.~, .. x°;.':1«'«"''"'~¼::,\S''filKJ,,t:~"¾::"fu°¾,·K,tL, .. :~ 

S!<1tl M~fl"'"<t">" 

!\~rt Cn·lk=ii §~I !Ip H'!)h (,;,-ilr~~l. 
~~ooMrl 

lMd,>.,· U$r; t~xt e,,r '-'l~i$obl a!t('rnMl<or;s fo1 &om1d:1 i:1 ;h~ til:I~~ o! A(.rn:1$ 

Cemer y~m wl!i f:od ,1pr=m,;: for us,ng vi,t:a! ,1ws to rep!ac;, ,,1,mds i11 m,Hlt 

programs. ami atc;,,s~ to !hr ;,1.,fa.1 limmcl th;,m;,~ toiwo: pane! 

m..a~Tt..'\1&~'®'§..l&%'&ll@,¾a-~(\W1 I:~ ----· ' -~-- ,,~"·"--~-,-~,- · ....,~,,~,-----=~:~, .. -- ---- --• ~ "":?·---:'~" -- -- , I 
~ t!-)...- N' .. ; ~·,-:s.--~~,.-.\-'-.."'~'t~"5 ~~~ .. ~~ ~ 
~ ~, .. ~,~~~,,-:..-..,,,"-.,~-...,-1.'iS:~M'i-w::,,-.i,..-.,:l'N~,., ~ 

~ ~«- ,« ... ..: ~---~ ............ ,,,: ~ ,;,i.,-.-...~ ~ 

~ R•~ ... ,~ ..... -..,"11.x,~ .. ~..,~~~~ I 
~ --- ~ ~ ~)-:-..-.~ I 
~ ---~ ~ :~ \~::;"'~~ I 
~ ~~ ... .,,\ .... ;,,,.~~--:.-....... ,-1.. .. ,,-:.-......... ~, ... ,.~~ ..... ,.~'.o,,,. ..... ,;,.s, I 
I~ ~ 
:::: ::: 
I~ ,., ' ·,,.,.,,·,,<~·,, ~ 

~,,,&L'i..%"'-:.~~-..:~:!'..'x'\::~~~-..~~..._ 

,:-..,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,'»''''''''''''''~'»''-'»''-''''"''-'»''»''-~'''''''''''''~~,,,'»,,,,,,,~: 

Altilo1.gh mo~t ,fW.llkils, have .l! vi:,!um~ wntml_, you rn1:1 ;{so rnrmol ,p~aker 

vo!ume udng \'i/irn:1,::;ws, 'fhe qukklc,t W<f.i tn d1m1g1: ttm spel!~er volume for 

your tomputer ls lo die~ the Ssie&k~rs bo.it!on in ~h;, noliH<atiofl are.i ot tN,:, 

taskl:lar whi:;, ln di!$%lop viriw, l!r.d theii to Ml)\/e tho1 sl:d*r up or dowr. lo 

iii<m;,s., or deer'l';,~e the ,peaker voh.iiiw, 

http://wwvv,mkrosoft.com/enab1e/guides/hearing.aspx 
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Guide for Individuals with Hearing Impairments 

Wh!lo: Of\ lilt $S;srt ${ri.'er., swipt IN from the top ,i~ht o! the S{fi/ilfl and 

s~lect ~ttill!)S, ThM di(~ H,e !>!)ii.:l!:ef§ icm1 ,md ;,irJjw,t !fie slider ba, ,ip or 

down !o ,nueiise m decrea,e Hie rnmpuwr volume. 

You tan have ycm rnn,puter pi;iy a w1.mci when cen;.fn events ccrnr 011 

ycur computer. (An ,,vent can b~ ;;11 i!Ction tkiit ymi p~rforrric ,uch a, 

!09gh1g Ol'l to you;: @mp~l<er, er ,m a<t!i:m lhilt yo!.lr comp1.1ter p~r!'orm,,. 

$\Jd1 a~ ,1lmtir1g ymi when ymJ r~:::ei,e new ~ma\) Windows mm% wit.h 

,eveml wund sdiiom~s !~ wllectkm d rnlated sr.,YmM fo,- wmmcn e-✓~nt,. 

Additionally, sume de,ktop them<l, have !heir "1Wi! sound s,l1i;mes, To 

tl1ange so,md ,cherne,, r.m,ss th.: Wiodows logo ~,1y+U, wh,fo ir, th.: 

efo,ktop 11ie-# to o.,en the tase uf Atc€!S~ C,mtl!r. Si!lect U~s, ti!~ or 11lsi,rn! 

o'l!iernasl'-'l!, for S!'.l1J111k Thl!n ,.alr;(t Aucl!ii £!mike~ and Smmds. ln ?he 

S.-:s!!11d di,fog b-O>\ ~~let! lhe Sound, tab, S~!e~t tl'le program <'IIP.rlls. and 

.>.~s.od,Wcd ,.:Mid; \N;,:;, wam to rnmp;he ~ new ;,:,und sdIf:~1e, 

http://W'.vw.microsoft.com/enable/guides/hearing.aspx 
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t,epena,ng 011 th~ learning or work ,mvironm,mt, indNldu;,!s m~y m: able to 

1-:se a rnmbiflillii:ir, of Wim:!ow5, Mioos<:1!t Ositlcc,;. and Mitmscft lync, t<:1 

wmrnunicBte ,riil text r;ither th;s11 spcken dialogwe with d;s,smate, or 

workmai;is l11 ri!ill tlrne, 

E~IJ ~~:::~~~~r:;~:: 
i :j:i:i~ti~%~1~ 

Mi<:o~ofs lynt ZOH provh:l!:s ;s ,lngte interfore that \mite~ \'Oke 

r.t,mm1mkaHoi\s, i1,sta1)\ mes~ilging,, ;md ;sm:lio. ~idro,. and ,1mh 

u~~fr~mnf.lng. 

Fe<:1pl12 who are deaf or hil¥e hee1i119 impairments un rnmmunkaW 

e!foctivel_y ,dng emilil. tf2xt mes,<19\19 Ofl pfli;:;Ms ;snrl other ,:b•i<f:S, i311d 

wmmwnk.itions i11t;,r.i,,;s "uch "'" Mi,:;msolt tync, 

Ycu c;i11 shop !or ~s,istrv~ t!;&:hrioiogy pn,clo.Jrts compatlble with Mirn:isofl 

Window, mad!l by independent i,siith,e tectmol,3gy rnrnpilnies !"€!;:;pl~ who 

http:/f v,.,,:vw.microsoft.corn/enable/guides/hearing.aspx 
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havl! h;,ariflg !mpairm1mts may bl! il111!rn~t;,d in th;, follnwir19 ;,~,i~liv;; 

tex.hnolog:,r; 

, Sigii !ar.g!l11g~ !nterpni¼ti,;,fl is ,m1lul for ,mdm1t, i!m.i olhe,s with 

ht'.:aring impairm,mts lo ,m.'lb!;; lhl!m lo a,fa,ely rnmmi;l'lirnte ln the 

<lamMm Mid (Jthr.r ;e!ling~. 
0 ?eia<"llllSI llstellln9 devkei anc person;ii amplifying pmd!.!r!S e;iri ,:,lst.1 

b!! helpful foi ps'o;.<!<~ with ,;@w hlliJfErl!J 
0 !Hgn l,:,rigl!i.lfil€ Ui!!!~latm,; ,iJd", ;,,; iCommur.kator which is a griphi<al 

sign li!ng!!i.19€! lrM51stor that rnrwer!S ~p€!edi to sign li.!fl9iii!9!! in re.'li 

fo-r.e rnn enab!e people wha am deaf to tommunicate more ea,i!y wi:h 

hesnng people. 

http:/ /v,;v.,'•N.microsoft.com/enable/ guides/hearing.aspx 
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