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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persoens are required to respond to a collection of information unless it contains a valid CMB control number.

Attorney Docket Number | 6583-561

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | CUSTOMIZATION OF VEHICLE CONTROLS AND SETTINGS BASED ON USER PROFILE DATA

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.}

Inventor Information:
Inventor 1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Christopher P. Ricci

Residence Information (Select One) (¢ US Residency () NonUS Residency () Active US Military Service

City | Saratoga State/Province | CA Country of Residence i | US

Mailing Address of Inventor:

Address 1 20650 4th Street, Unit 2

Address 2

City Saratoga | State/Province | CA
Postal Code | 95070 | Country i us

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button. Add

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 111285

Email Address flexpatents@sheridanross.com | AddEmail | [Remove Email

Application Information:

Title of the Invention CUSTOMIZATION OF VEHICLE CONTROLS AND SETTINGS BASED ON USER PROFILE DATA
Attorney Docket Number| 6583-561 Small Entity Status Claimed [ |

Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 41 Suggested Figure for Publication (if any)

Filing By Reference:
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PTO/AIA/14 (12-13)

Approved for use through 01/31/2014. OMB 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 contains a valid OMB control number.

Attorney Docket Number | 6583-561

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention CUSTOMIZATION OF VEHICLE CONTRCOLS AND SETTINGS BASED ON USER PROFILE DATA

Only complete this section when filing an application by reference under 35 U.5.C. 111(c} and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previcusly Filing date (YYYY-MM-DD) Intellectual Property Authority or Country i
filed application

Publication Information:
[ ] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. I hereby request that the attached application not be published under

[] 35U.5.C.122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: (e) Customer Number (O US Patent Practitioner (O Limited Recognition (37 CFR 11.9)
Customer Number 111285

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(g), 120, 121, or 365(c) or indicate National Stage
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required
by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the application number blank.

Prior Application Status | Pending
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
Claims benefit of provisional 61/811981 2013-04-15
Prior Application Status | Pending
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
Claims benefit of provisional 61/865954 2013-08-14
Prior Application Status | Pending
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Approved for use through 01/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number

6583-561

Application Number

Title of Invention

CUSTOMIZATION OF VEHICLE CONTRCOLS AND SETTINGS BASED ON USER PROFILE DATA

Application Number

Continuity Type

Prior Application Number

Filing Date (YYYY-MM-DD)

Claims benefit of provisional

61/870698

2013-08-27

Prior Application Status | Pending
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)

Claims benefit of provisional

61/891217

2013-10-15

Prior Application Status | Pending
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)

Claims benefit of provisional

61/904205

2013-11-14

Prior Application Status | Pending
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)

Claims benefit of provisional

61/924572

2014-01-07

Prior Application Status | Pending
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)

Claims benefit of provisional

61/926749

2014-01-13

Additional Demestic Benefit/Natiocnal Stage Data may be generated within this form

by selecting the Add button.

Add

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55(d). When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX) lthe information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(h){1) and {2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

[ Remove |

Application Number

Country i

Filing Date (YYYY-MM-DD)

Access Codei (if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the

Add button.

Add
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Approved for use through 01/31/2014. OMB 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 contains a valid OMB control number.

Attorney Docket Number | 6583-561

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention CUSTOMIZATION OF VEHICLE CONTRCOLS AND SETTINGS BASED ON USER PROFILE DATA

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition
Applications

This application (1) claims priority tc or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 cr 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.

Authorization to Permit Access:

Autherization to Permit Access to the Instant Application by the Participating Offices

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),

the Japan Patent Office (JPQ), the Korean Intellectual Froperty Office {(KIPQO), the World Intellectual Froperty Office {WIPO),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application

is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant
does not wish the EPQO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14(h){3), access will be provided to a copy of the instant patent application with respect

to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application

claims priority under 35 U.8.C. 119(a)-{d) if a copy of the foreign application that satisfies the cettified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
sought in the instant patent application.

In accordance with 37 CFR 1.14(c}, access may be provided to information concerning the date of filing this Authorization.

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.
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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 contains a valid OMB control number.

Attorney Docket Number | 6583-561

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention CUSTOMIZATION OF VEHICLE CONTRCOLS AND SETTINGS BASED ON USER PROFILE DATA

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {assignhee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should he

identified in this section.

(&) Assignee (O Legal Representative under 35 U.S.C. 117 (O Joint Inventor

O Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventaor :

If the Applicant is an Organization check here.

Organization Name

Flextronics AP, LLC

Mailing Address Information:

Address 1 6201 America Center Drive

Address 2

City San Jose State/Province CA
Country il us Postal Code 95002
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Title 37 of CFR to
have an assignment recorded by the Office.

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication . An assignee-applicant identified in the "Applicant Information” section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

Remove

If the Assignee or Non-Applicant Assighee is an Organization check here. ]
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Approved for use through 01/31/2014. OMB 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 contains a valid OMB control number.

Attorney Docket Number | 6583-561

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention CUSTOMIZATION OF VEHICLE CONTRCOLS AND SETTINGS BASED ON USER PROFILE DATA

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Country i Postal Code
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Signature:

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications

Signature |/Thaine Lennox-Gentle/ Date (YYYY-MM-DD)| 2014-04-15
First Name | Thaine Last Name | Lennox-Gentle Registration Number | 65260
Additional Signature may be generated within this form by selecting the Add button. Add

This collection of information is required by 37 CFR 1.76. 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 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet 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.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.5.C. 2(b)(2); (2) furnishing of the information sclicited is voluntary; and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S5.C. 552)
and the Privacy Act (& U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of
the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed,
as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U_.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GS8A regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or potential violation of law or regulation.
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Attorney Docket No. 6583-561

CUSTOMIZATION OF VEHICLE CONTROLS AND SETTINGS BASED ON
USER PROFILE DATA

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);
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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
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
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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
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,
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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
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] Embodiments include a method, comprising: determining a presence of a user
inside a vehicle; determining an identity of the user; receiving input provided by the user,
the input having a context associated therewith; and retrieving, based at least partially on
the input provided by the user, a virtual personality for presentation to at least one device
associated with the vehicle. Aspects of the above method include wherein determining the
presence of the user inside the vehicle further comprises: detecting a person via at least
one image sensor associated with the vehicle. Aspects of the above method include
wherein determining the identity of the user further comprises: identifying facial features
associated with the person detected via the at least one image sensor; and determining
whether the identified facial features associated with the person match user characteristics
stored in a memory. Aspects of the above method include wherein the identified facial
features associated with the person do not match the user characteristics stored in the
memory, and wherein determining the identity of the user further comprises: prompting
the user for identification information; receiving identification information from the user;
and storing the identification information received from the user in the memory. Aspects
of the above method include wherein the identified facial features associated with the
person match the user characteristics stored in the memory, and wherein the virtual
personality is retrieved from a user profile associated with the user identified. Aspects of
the above method include wherein receiving the input provided by the user further
comprises: determining the context of the input, wherein the context corresponds to an
emotional state of the user. Aspects of the above method include wherein retrieving the
virtual personality for presentation to at least one device further comprises: determining,
based at least partially on the context of the input, a content of the virtual personality to

suit the emotional state of the user. Aspects of the above method further comprise
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comparing the determined content of the virtual personality with emotional information in
a user profile virtual personality; and generating, when the determined content of the
virtual personality differs from the emotional information in the user profile virtual
personality, an adjusted user profile virtual personality for presentation, wherein the
adjusted user profile includes the content to suit the emotional state of the user. Aspects of
the above method further comprise presenting the virtual personality having the content to
suit the emotional state of the user, wherein the content of the virtual personality includes
an opposite emotional state to the emotional state of the user. Aspects of the above
method include wherein the virtual personality includes at least one of an avatar, a voice
output, a visual output, a tone, and a volume intensity.

[0008] Embodiments include a non-transitory computer readable medium having
instructions stored thereon that, when executed by a processor, perform operations
comprising the above methods. Embodiments include a device, means, and/or system
configured to perform the above methods.

[0009] Embodiments include a vehicle control system, comprising a personality module
contained in a memory and executed by a processor of the vehicle control system, the
personality module configured to determine a presence of a user inside a vehicle;
determine an identity of the user, receive input provided by the user, the input having a
context associated therewith, and retrieve, based at least partially on the input provided by
the user, a virtual personality for presentation to at least one device associated with the
vehicle. Aspects of the above system include wherein receiving the input provided by the
user further comprises determining the context of the input, wherein the context
corresponds to an emotional state of the user, and wherein retrieving the virtual
personality for presentation to at least one device further comprises determining, based at
least partially on the context of the input, a content of the virtual personality to suit the
emotional state of the user.

[0010] Embodiments include a method, comprising: referring to a user profile memory
associated with a user for vehicle setting information; detecting an identification of at least
one area of a building associated with the user; determining that the at least one area of the
building includes a configurable comfort setting; and determining, based at least partially
on the identification of the at least one area of the building and the vehicle setting
information, to adjust the configurable comfort setting of the at least one area of the
building. Aspects of the above method further comprise providing an adjustment output to

a building comfort control system, wherein the building comfort control system is adapted
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to control the configurable comfort setting of the at least one area of the building. Aspects
of the above method include wherein prior to providing the adjustment output, the method
further comprises: determining a presence of the user inside the at least one arca of the
building, wherein the adjustment output is provided based at least partially on determining
the user is present is inside the at least one are of the building. Aspects of the above
method include wherein prior to providing the adjustment output, the method further
comprises: determining an expected time of arrival corresponding to an expected time the
user is to be inside the at least one area of the building, wherein the expected time of
arrival is based on one or more of user location data, historical data, and stored
preferences, and wherein the adjustment output is provided based at least partially on the
expected time of arrival such that the adjustment output is provided prior to or at the
expected time of arrival. Aspects of the above method further comprise determining that
the user made a change to the adjusted configurable comfort setting; and storing the
change made to the adjusted configurable comfort setting in the user profile memory.
Aspects of the above method further comprise determining a presence of the user inside a
vehicle, and wherein the adjustment output is provided based at least partially on
determining the user is present inside the vehicle. Aspects of the above method include
wherein prior to referring to the user profile memory the method further comprises:
storing, in the user profile memory, information corresponding to areas of a building
occupied by the user; collecting vehicle setting data associated with the user, wherein the
vehicle setting data includes at least one of vehicle comfort settings and infotainment
settings made by the user; and storing the vehicle setting data in the user profile memory.
Aspects of the above method include wherein the vehicle setting information includes an
interior temperature of a vehicle, and wherein the configurable comfort setting of the at
least one area of the building is a temperature associated with the at least one area.
Aspects of the above method include wherein the configurable comfort setting of the at
least one area of the building is adjusted to match the vehicle setting information in the
user profile memory.

[0011] Embodiments include a non-transitory computer readable medium having
instructions stored thereon that, when executed by a processor, perform operations
comprising the above methods. Embodiments include a device, means, and/or system
configured to perform the above methods.

[0012] Embodiments include a settings control system, comprising a building

automation system configured to refer to a user profile memory associated with a user for
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vehicle setting information, detect an identification of at least one area of a building
associated with the user, determine that the at least one area of the building includes a
configurable comfort setting, and determine, based at least partially on the identification of
the at least one area of the building and the vehicle setting information, to adjust the
configurable comfort setting of the at least one area of the building. Aspects of the above
system include wherein the building automation system is contained in a memory and
executed by a processor of the settings control system, wherein the building automation
system is further configured to provide an adjustment output to a building comfort control
system, and wherein the building comfort control system is adapted to control the
configurable comfort setting of the at least one area of the building.

[0013] Embodiments include a method, comprising: determining a location inside a
vehicle associated with a user; determining at least one vehicle control associated with the
location inside the vehicle; referring to a user profile memory associated with the user for
vehicle control settings; and determining, based at least partially on the vehicle control
settings, to adjust the at least one vehicle control associated with the location inside the
vehicle. Aspects of the above method further comprise providing an adjustment output to
a vehicle control system, wherein the vehicle control system is adapted to control the at
least one vehicle control associated with the location inside the vehicle. Aspects of the
above method include wherein prior to providing the adjustment output, the method
further comprises: determining a presence of the user inside the vehicle, wherein the
adjustment output is provided based at least partially on determining the user is present in
the location of the vehicle. Aspects of the above method include wherein prior to
determining the location inside the vehicle associated with the user the method further
comprises: storing, in the user profile memory, information corresponding to locations
inside the vehicle occupied by the user; collecting vehicle control setting data associated
with the user, wherein the vehicle control setting data includes at least one vehicle control
setting made by the user in at least one of the locations inside the vehicle; and storing the
vehicle control setting data in the user profile memory. Aspects of the above method
include wherein the at least one vehicle control includes one or more vehicle features such
as a seat system, a steering control, a foot pedal control, a mirror position, and a display
device. Aspects of the above method include wherein the vehicle control settings include
at least one of a position, a sensitivity, an angle, and a movement, associated with the one
or more vehicle features. Aspects of the above method include wherein determining the

presence of the user inside the vehicle further comprises: detecting a person via at least
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one image sensor associated with the vehicle; identifying facial features associated with
the person detected via the at least one image sensor; and determining whether the
identified facial features associated with the person match user characteristics stored in a
memory. Aspects of the above method include wherein determining the presence of the
user inside the vehicle further comprises: detecting a device associated with the user in an
area of the vehicle. Aspects of the above method further comprise determining that the
user made a change to the adjusted at least one vehicle control; and storing the change
made to the adjusted at least one vehicle control in the user profile memory. Aspects of
the above method include wherein the at least one vehicle control is adjusted via the
adjustment output to match the vehicle control settings in the user profile memory.

[0014] Embodiments include a non-transitory computer readable medium having
instructions stored thereon that, when executed by a processor, perform operations
comprising the above methods. Embodiments include a device, means, and/or system
configured to perform the above methods.

[0015] Embodiments include a vehicle control system, comprising a profile
identification module contained in a memory and executed by a processor of the vehicle
control system, the profile identification module configured to determine a location inside
a vehicle associated with a user, determine at least one vehicle control associated with the
location inside the vehicle, refer to a user profile memory associated with the user for
vehicle control settings, and determine, based at least partially on the vehicle control
settings, to adjust the at least one vehicle control associated with the location inside the
vehicle. Aspects of the above system include wherein the profile identification module is
further configured to provide an adjustment output to the vehicle control system, wherein
the vehicle control system is adapted to control the at least one vehicle control associated
with the location inside the vehicle.

[0016] Embodiments include a method, comprising: detecting a presence of at least one
user in a vehicle; determining an identity of the at least one user; receiving data associated
with the at least one user, wherein the data includes biometric information; detecting a
deviation between the received data and an established baseline biometric profile
associated with the at least one user; and determining, based at least partially on the
detected deviation, to provide an output configured to address the deviation. Aspects of
the above method include wherein prior to receiving data associated with the at least one
user the method further comprises: determining the baseline biometric profile associated

with the at least one user; and storing the determined baseline biometric profile in a user
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profile memory associated with the at least one user. Aspects of the above method include
wherein determining the presence of the at least one user inside the vehicle further
comprises: detecting a person via at least one image sensor associated with the vehicle.
Aspects of the above method include wherein determining the identity of the at least one
user further comprises: identifying facial features associated with the person detected via
the at least one image sensor; and determining whether the identified facial features
associated with the person match user characteristics stored in a memory. Aspects of the
above method include wherein the data associated with the at least one user is provided by
a sensor worn by the at least one user. Aspects of the above method include wherein the
output configured to address the deviation is provided by the vehicle, and wherein
addressing the deviation includes adjusting one or more settings associated with the
vehicle. Aspects of the above method include wherein the one or more settings include at
least one of a vehicle interior environment, temperature, air composition, oxygen level,
sound level, window position, seat position, and lighting level. Aspects of the above
method further comprise detecting a vehicle incident via one or more sensors associated
with the vehicle; collecting, based at least partially on the detected vehicle incident, the
data associated with the at least one user; and sending the established baseline biometric
profile and collected data associated with the at least one user to a third party. Aspects of
the above method include wherein the data associated with the at least one user is received
at a first data rate in the absence of a detected vehicle incident and collected at a higher
second data rate upon detecting the vehicle incident. Aspects of the above method include
wherein the collected data associated with the at least one user is sent to the third party in
real-time.

[0017] Embodiments include a non-transitory computer readable medium having
instructions stored thereon that, when executed by a processor, perform operations
comprising the above methods. Embodiments include a device, means, and/or system
configured to perform the above methods.

[0018] Embodiments include a vehicle control system, comprising a profile
identification module contained in a memory and executed by a processor of the vehicle
control system, the profile identification module configured to detect a presence of at least
one user in a vehicle, determine an identity of the at least one user, receive data associated
with the at least one user, wherein the data includes biometric information, detect a
deviation between the received data and an established baseline biometric profile

associated with the at least one user, and determine, based at least partially on the detected

Page 9 of 136
Page 58 of 1087 Ford Ex. 1002



Attorney Docket No. 6583-561

deviation, to provide an output configured to address the deviation. Aspects of the above
system include wherein prior to receiving data associated with the at least one user the
profile identification module is further configured to determine the baseline biometric
profile associated with the at least one user, and store the determined baseline biometric
profile in a user profile memory associated with the at least one user.

[0019] Embodiments include a method, comprising: detecting a user profile associated
with a user, the user profile having infotainment information stored therein; detecting at
least one infotainment system associated with the user; and determining to adjust a
configuration of the at least one infotainment system based at least partially on the
infotainment information in the user profile. Aspects of the above method include
wherein the at least one infotainment system is a vehicle infotainment system, and wherein
prior to detecting the user profile the method further comprises: identifying the user inside
a vehicle via one or more sensors associated with the vehicle; and referring, in response to
identifying the user, to a memory associated with the identified user, wherein the memory
includes the user profile. Aspects of the above method include wherein identifying the
user further comprises: receiving identifying characteristics associated with the user via an
image sensor or via a signal provided by a device associated with the user; and
determining whether the identifying characteristics associated with the user match unique
user characteristics stored in a memory, wherein the unique user characteristics are
configured to verify an identity of the user. Aspects of the above method include wherein
detecting the at least one infotainment system associated with the user is based at least
partially on one or more of a proximity of a user and a user device to the at least one
infotainment system. Aspects of the above method include wherein determining to adjust
the configuration of the at least one infotainment system further comprises: determining
the configuration of the at least one infotainment system; and determining whether the
infotainment information matches the determined configuration of the at least one
infotainment system, wherein the infotainment information includes at least one
infotainment setting, preference, content, and power state. Aspects of the above method
further comprise providing, when the infotainment information does not match the
determined configuration of the at least one infotainment system, an adjustment output
configured to adjust the configuration of the at least one infotainment system. Aspects of
the above method include wherein determining to adjust the configuration of the at least
one infotainment system further comprises: determining an access priority of the user; and

determining whether the access priority of the user allows for the adjustment to the
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configuration of the at least one infotainment system. Aspects of the above method
include wherein determining whether the access priority of the user allows for the
adjustment to the configuration of the at least one infotainment system further comprises:
determining a second access priority of a second user associated with the infotainment
system; and comparing the access priority of the user to the second access priority of the
second user, wherein the adjustment is allowed when the access priority of the user is
greater than the second access priority of the second user, and wherein the adjustment is
prevented when the access priority of the user is less than the second access priority of the
second user. Aspects of the above method further comprise receiving additional
infotainment information via at least one device associated with the user; determining
whether the additional infotainment information qualifies as user profile data; and storing,
based at least partially on determining that the additional infotainment information
qualifies as user profile data, the additional infotainment information in the user profile
associated with the user. Aspects of the above method further comprise adjusting the
configuration of the at least one infotainment system, wherein adjusting the configuration
includes at least one of tuning to a station, setting an infotainment input, selecting a
content genre, and recording content for playback to the user.

[0020] Embodiments include a non-transitory computer readable medium having
instructions stored thereon that, when executed by a processor, perform operations
comprising the above methods. Embodiments include a device, means, and/or system
configured to perform the above methods.

[0021] Embodiments include an infotainment control system, comprising a profile
identification module contained in a memory and executed by a processor of the
infotainment control system, the profile identification module configured to detect a user
profile associated with a user, the user profile having infotainment information stored
therein, detect at least one infotainment system associated with the user, and determine to
adjust a configuration of the at least one infotainment system based at least partially on the
infotainment information in the user profile. Aspects of the above system include wherein
the at least one infotainment system is a vehicle infotainment system, and wherein prior to
detecting the user profile the profile identification module is further configured to identify
the user inside a vehicle via one or more sensors associated with the vehicle, and refer, in
response to identifying the user, to a memory associated with the identified user, wherein

the memory includes the user profile.
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[0022] The present disclosure can provide a number of advantages depending on the
particular aspect, embodiment, and/or configuration. One advantage includes providing
user profiles that include one or more settings, configurations, and information, associated
with a user. Among other things, the user profiles described herein may follow a user
from vehicle-to-vehicle, from communication device-to-communication device, from
building-to-vehicle, vehicle-to-building, and/or combinations thereof. The user profiles
can act as a repository for user information. This user information can be used by any
number of entities and/or devices in tracking a user, providing an output, manipulating
controls of a vehicle, controlling features of a building, and/or adjusting infotainment
systems. The user profiles can provide adjustment information for a vehicle features
position, sensitivity, and/or operational range. These and other advantages will be
apparent from the disclosure.

[0023] 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.
[0024] 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.

[0025] 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.”

[0026] 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
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and an accelerometer can be used for greater reliability, as GPS signal loss and/or
multipath can occur due to urban canyons or tunnels.

[0027] The term “bus” and variations thercof, 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.

29 CC

[0028] 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.

[0029] 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, 1G, 2G, 3G, 3.5G, 4G, 4G/IMT-Advanced
standards, 3GPP, WIMAX™, GSM, CDMA, CDMA2000, EDGE, 1xEVDO, 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, Lync, 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.

[0030] 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
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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
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.

[0031] 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
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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.
[0032] The terms dash and dashboard and variations thereof, as used herein, may be
used interchangeably and can be any panel and/or arca 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).

[0033] 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.

[0034] 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,
ctc. 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.

[0035] The term “display” refers to a portion of a physical screen used to display the
output of a computer to a user.

[0036] 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.

[0037] 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
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encompasses all the screens. The composite display can have different display
characteristics based on the various orientations of the device.

[0038] 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.
[0039] 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.

[0040] 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.

[0041] 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.

[0042] 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.

[0043] 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.

29 ¢C

[0044] 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,
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including wikis, blogs, chat rooms, Internet forums, instant messaging, email, and other
forms of electronic media. Many media formats may be used in social software separately
and/or in combination, including text-based chat rooms and forums that use voice, video
text or avatars.

[0045] 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).

[0046] 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.

[0047] The term “social network™ can refer to a network-based social network.

29 &

[0048] 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.

[0049] 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
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may be configurable either by another module or by a user. When the window is
expanded, the window can occupy substantially all of the display space on a screen or
screens.

[0050] The terms “determine,” “calculate,” and “compute,” and variations thercof, as
used herein, are used interchangeably and include any type of methodology, process,
mathematical operation, or technique.

[0051] Tt 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.

[0052] The terms “vehicle,” “car,” “automobile,” and variations thercof 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.

[0053] 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.
[0054] 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.

[0055] 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
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nor to delineate the scope of the disclosure but to present selected concepts of the
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.

BRIEF DESCRIPTION OF THE DRAWINGS

[0056] Fig. 1 depicts an embodiment of a vehicle operating environment;

[0057] Fig. 2 is a block diagram of an embodiment of a vehicle system;

[0058] Fig. 3 is a block diagram of an embodiment of a vehicle control system
environment;

[0059] Fig. 4 is a block diagram of an embodiment of a vehicle communications
subsystem;

[0060] Fig. SA is a first block diagram of an embodiment of a vehicle interior
environment separated into areas and/or zones;

[0061] Fig. 5B is a second block diagram of an embodiment of a vehicle interior
environment separated into areas and/or zones;

[0062] Fig. 5C is a third block diagram of an embodiment of a vehicle interior
environment separated into areas and/or zones;

[0063] Fig. 6A depicts an embodiment of a sensor configuration for a vehicle;

[0064] Fig. 6B depicts an embodiment of a sensor configuration for a zone of a vehicle;
[0065] Fig. 7A is a block diagram of an embodiment of interior sensors for a vehicle;
[0066] Fig. 7B is a block diagram of an embodiment of exterior sensors for a vehicle;
[0067] Fig. 8A is a block diagram of an embodiment of a media subsystem for a vehicle;
[0068] Fig. 8B is a block diagram of an embodiment of a user and device interaction
subsystem for a vehicle;

[0069] Fig. 8C is a block diagram of an embodiment of a Navigation subsystem for a
vehicle;

[0070] Fig. 9 is a block diagram of an embodiment of a communications subsystem for a
vehicle;

[0071] Fig. 10 is a block diagram of an embodiment of a software architecture for the
vehicle control system;

[0072] Fig. 11A 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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[0073] 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;

[0074] Fig. 11C is a graphical representation of an embodiment of a gesture that a user
may perform to provide input to a vehicle control system;

[0075] Fig. 11D is a graphical representation of an embodiment of a gesture that a user
may perform to provide input to a vehicle control system;

[0076] Fig. 11E is a graphical representation of an embodiment of a gesture that a user
may perform to provide input to a vehicle control system;

[0077] Fig. 11F is a graphical representation of an embodiment of a gesture that a user
may perform to provide input to a vehicle control system;

[0078] Fig. 11G is a graphical representation of an embodiment of a gesture that a user
may perform to provide input to a vehicle control system;

[0079] Fig. 11H is a graphical representation of an embodiment of a gesture that a user
may perform to provide input to a vehicle control system;

[0080] Fig. 111 is a graphical representation of an embodiment of a gesture that a user
may perform to provide input to a vehicle control system;

[0081] Fig. 11] is a graphical representation of an embodiment of a gesture that a user
may perform to provide input to a vehicle control system;

[0082] Fig. 11K is a graphical representation of an embodiment of a gesture that a user
may perform to provide input to a vehicle control system;

[0083] Fig. 12A is a diagram of an embodiment of a data structure for storing
information about a user of a vehicle;

[0084] Fig. 12B is a diagram of an embodiment of a data structure for storing
information about a device associated with or in a vehicle;

[0085] Fig. 12C is a diagram of an embodiment of a data structure for storing
information about a system of a vehicle;

[0086] Fig. 12D is a diagram of an embodiment of a data structure for storing
information about a vehicle;

[0087] Fig. 13 is a flow or process diagram of a method for storing one or more settings
associated with a user;

[0088] Fig. 14 is a flow or process diagram of a method for establishing one or more
settings associated with a user;

[0089] Fig. 15 is a flow or process diagram of a method for storing one or more settings

associated with a user;

Page 20 of 136
Page 69 of 1087 Ford Ex. 1002



Attorney Docket No. 6583-561

[0090] Fig. 16 s a flow or process diagram of a method for storing one or more gestures
associated with a user;

[0091] Fig. 17 is a flow or process diagram of a method for reacting to a gesture
performed by a user;

[0092] Fig. 18 is a flow or process diagram of a method for storing health data
associated with a user;

[0093] Fig. 19 is a flow or process diagram of a method for reacting to a gesture
performed by a user;

[0094] Fig. 20 is a block diagram of an embodiment of a personality subsystem for a
vehicle;

[0095] Fig. 21 is a flow or process diagram of a method for presenting a virtual
personality to a user of a vehicle;

[0096] Fig. 22 is a flow or process diagram of a method for matching a virtual
personality to a context of a user;

[0097] Fig. 23 is a block diagram of an embodiment of an automation control system;
[0098] Fig. 24 is a flow or process diagram of a method for determining and adjusting
settings of a building based on user profile information;

[0099] Fig. 25 is a flow or process diagram of a method for determining and adjusting
settings of a system based on user profile information;

[0100] Fig. 26 is a block diagram of an embodiment of a vehicle control setup for a zone
of a vehicle;

[0101] Fig. 27 is a flow or process diagram of a method for determining and adjusting a
vehicle control based on user profile information;

[0102] Fig. 28 is a flow or process diagram of a method for providing an output based
on health information associated with a user;

[0103] Fig. 29 is a flow or process diagram of a method for providing health information
associated with a user to a third party; and

[0104] Fig. 30 is a flow or process diagram of a method for determining and adjusting
infotainment settings associated with an infotainment system.

[0105] 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
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any one of the similar components having the same first reference label irrespective of the
second reference letter or label.

DETAILED DESCRIPTION

[0106] 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.

[0107] 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.

[0108] 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.
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[0109] 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
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.

[0110] 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.

[0111] 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.

[0112] The device or user interface 212, 248 can receive input or provide information to
auser 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,
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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
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.

[0113] 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.

[0114] 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.).
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[0115] 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.

[0116] 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.

[0117] 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 802.11x (e.g., 802.11G/ 802.11N /802.11AC, 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.

[0118] 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
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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.

[0119] 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
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.

[0120] 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
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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.

[0121] 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.

[0122] 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.).

[0123] 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
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especially useful in determining whether a component recall should be issued based on the
status check responses returned from a certain number of vehicles.

[0124] 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
transceiver/communications ports 260 include Ethernet ports, Universal Serial Bus (USB)
ports, Institute of Electrical and Electronics Engineers (IEEE) 1594, or other interface
ports.

[0125] 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.

[0126] The vehicle control system 204 can include a processor 304, memory 308, and/or
an input/output (I/O) 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 eclements may include one or more central processing units (CPUs) 304; one
or more components of the I/O 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.).
[0127] 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

Page 28 of 136
Page 77 of 1087 Ford Ex. 1002



Attorney Docket No. 6583-561

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,

[0128] 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.

[0129] 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.

[0130] 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.

[0131] 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
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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.

[0132] 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.

[0133] 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.

[0134] 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.
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[0135] 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,
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.

[0136] 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 er.
seq.; the user interaction subsystem 332 may be as described in conjunction with the
user/device interaction subsystem &17 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. 7A and 7B; the communication subsystem 344 may be as described in Figs. 2, 4,
5B, 5C, 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.

[0137] 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.

[0138] 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 of USB 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

Page 31 of 136
Page 80 of 1087 Ford Ex. 1002



Attorney Docket No. 6583-561

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.

[0139] Optionally, the communications channels/zones 404 can be viewed as an [/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.

[0140] 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.

[0141] 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.

[0142] 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.
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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.

[0143] 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.

[0144] 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 of well-
known Ethernet technology or other comparable communications technology.

[0145] As illustrated in Fig. 4 the I/O network/bus 408 is a split-bus concept that
contains three independent bus structures:

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.

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.

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.
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[0146] As an example, the split-bus structure can have the following minimum
configuration:

Two slots for the red zone Ethernet;

One slot for built-in LTE/WiMax access 420 from the car to other network
resources such as the cloud/Internet;

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;

One slot for combined red zone and green zone Ethernet, this slot can be
reserved for the firewall controller;

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

The expansion controller that allows the 1/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.

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.

[0147] 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.

[0148] 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.

[0149] 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
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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
“local” IPv6 address for interaction with one or more of the computational blades which is
generally going to be the media controller 492.

[0150] 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 LTE, 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.

[0151] Figs. S5A-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.

[0152] An arrangement or configuration for sensors within a vehicle 104 is as shown in
Fig. SA. 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, arca one 508 A 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,
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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
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.

[0153] Each area 508 may be further separated into one or more zones 512 within the
area 508. For example, area 1 S08A 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.

[0154] A passenger area 508B may include more than two zones as described in
conjunction with area S08A. For example, area S08B 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.

[0155] 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
236 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.

Page 36 of 136
Page 85 of 1087 Ford Ex. 1002



Attorney Docket No. 6583-561

[0156] 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
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.

[0157] 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.

[0158] 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.

[0159] 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
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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,
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 S08N.

[0160] 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.

[0161] 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.

[0162] As discussed, each one of the areas, arca 1 S08A, area 2 508B, and arca 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.

[0163] Optionally, areca 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 S08A may be
able to access vehicle control functions such as when “parents” are located in area 1 S08A
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

Page 38 of 136
Page 87 of 1087 Ford Ex. 1002



Attorney Docket No. 6583-561

control within area 2. Similarly, devices in area N S08N may be able to control climate
features within zone N 512N.

[0164] 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.

[0165] 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.

[0166] Some optional profiles are illustrated below where the Master Profile governs

other device connectivity:

Master Profile:
Area 1 508A Area 2 508B Area N 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)

Arca 1 508A Area 2 508B Area N 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
Page 39 of 136
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Area 1 508A Area 2 508B Area N 508N Other
All Communications | Allow Access to Allow Access to
Infotainment, Infotainment
Internet
All Vehicle Controls | Allow Area 2 Allow Area 2

Except Driver-
centric Controls

Climate Control

Climate Control

[0167]
device connectivity:

Area 2 508B Profile:

Some optional profiles are illustrated below where the Area/Zone governs

Area 1 508A Area 2 508B Area N 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 Arca 2
Climate Control
Area N 508N Profile:
Area 1 508A Area 2 508B Area N 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 Area N 508N Other
Media Sharing with | Allow Access to
Area l, Zone B and | Infotainment, Allow
Vehicle Access to Other
Area 2 or Zone N
Devices, Internet
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and Femtocell

No Vehicle Controls

[0168] 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.
[0169] 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 S508B 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 S512A.
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).

[0170] 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.

[0171] 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

Page 41 of 136
Page 90 of 1087 Ford Ex. 1002



Attorney Docket No. 6583-561

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
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.

[0172] 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.

[0173] 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
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or, for example, when the vehicle is performing a download to update various software
features.

[0174] 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
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 S08A, it may be appropriate to give all of the
user’s devices in area 1 S508A 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.

[0175] 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.).

[0176] 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

Page 43 of 136
Page 92 of 1087 Ford Ex. 1002



Attorney Docket No. 6583-561

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
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,
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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.

[0177] 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.

[0178] 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

Page 45 of 136
Page 94 of 1087 Ford Ex. 1002



Attorney Docket No. 6583-561

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.

[0179] 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.

[0180] Safety sensors can measure whether the person is acting safely. Optical sensors
can determine a person’s position and focus. Ifthe 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.

[0181] 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.

[0182] 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. 7A-8B.

[0183] 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,
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clectrical, 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.

[0184] 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 checks, 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 sterco
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. Tt 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.

[0185] 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.c., reaching) of the passenger may be detected by the motion

sensors 624A-B. Optionally, the path, trajectory, anticipated path, and/or some other
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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
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 arcas of a
vehicle 104, may be increased to increase an accuracy associated with motion detected in
the vehicle 104.

[0186] 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.).

[0187] Secat 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 Ibs. 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
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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
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).

[0188] 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.

[0189] 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.

[0190] 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.
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[0191] 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
limited to, combinations of environmental information, user information, and safety
information to name a few.

[0192] Figs. 7A-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. Morcover, 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.

[0193] Fig. 7A 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.)

[0194] The environmental group 708 may comprise sensors configured to collect data
relating to the internal environment of a vehicle 104. Tt 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
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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
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.

[0195] 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 arcas 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.

[0196] 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.

[0197] 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.
[0198] 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.

[0199] 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
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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.
[0200] 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
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.

[0201] 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 cach 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.

[0202] 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.

[0203] 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.

[0204] 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.
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[0205] 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,
engagement, retraction, disengagement, deployment, and/or other electrical or mechanical
conditions associated with the device/system.

[0206] 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.

[0207] 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. 7A. 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.

[0208] 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
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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.
[0209] 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
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.

[0210] 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.

[0211] 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.
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[0212] 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,
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 clectrical
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.

[0213] 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.

[0214] Optionally, the media controller subsystem 348 may include a local IP address
(e.g., IPv4, IPv6, combinations thereof, etc.) and even a routable, global unicast address.
The routable, 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
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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.

[0215] 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
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.

[0216] 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.
[0217] 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.

[0218] 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.

[0219] 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
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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
other component of the vehicle 104 (e.g., a network interface card, communications
module, etc.).

[0220] The signal processing module 828 may be configured to alter audio/multimedia
signals received from one or more input sources (e.g., microphones 886, ctc.) 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.
[0221] 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.

[0222] 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.).

[0223] 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
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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.

[0224] The audio controller 844 can provide control of the audio entertainment system
(e.g., radio, subscription music service, multimedia entertainment, etc.), and other audio
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/O 874, and the like).

[0225] 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.

[0226] 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
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module 848 may be configured to control components of the system 800 based on user
profile information.

[0227] 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.

[0228] 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.

[0229] 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.

[0230] 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.), wircless
communication devices, network devices, and the like. Further, the infotainment system
870 can provide the functionality associated with other infotainment features as provided

herein.
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[0231] 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
886 can be provided, to support near talk, voice commands, spoken information exchange,
and/or speaker phone operations.

[0232] 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.

[0233] 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.

[0234] 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

Page 60 of 136
Page 109 of 1087 Ford Ex. 1002



Attorney Docket No. 6583-561

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.

[0235] 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
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 838, etc.), device input (e.g., via a device
212, 248 associated with the user, etc.), combinations thereof, and the like.

[0236] 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, 8§10 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).

[0237] 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.
[0238] 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.

[0239] 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
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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.

[0240] 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.
[0241] 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.

[0242] 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-7A. As another example, one or more
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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
gesture control module 834 can provide a control signal to any of the systems/subsystems
as disclosed herein.

[0243] 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.

[0244] 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.

[0245] 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
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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.

[0246] 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.

[0247] 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.

[0248] 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
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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., turn 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.

[0249] 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 §116.

[0250] 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.

[0251] 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

Page 65 of 136
Page 114 of 1087 Ford Ex. 1002



Attorney Docket No. 6583-561

vehicles using any known or future-developed, protocol standard, frequency, bandwidth
range, etc.

[0252] 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
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 §124.

[0253] 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.
[0254] 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 therecof. 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
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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.

[0255] 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
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
vehicle100. 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.
[0256] 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.

[0257] 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
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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
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.

[0258] 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.

[0259] 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 GUISs 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.

[0260] 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.

[0261] 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)
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1056 can provide the interrupt handling required for any necessary asynchronous time-
dependent hardware interface.

[0262] The IP module 1048 can conduct any IP addressing, which may include the
assignment of IP addresses and associated parameters to host interfaces. The address
space may include networks and sub-networks. The IP module 1048 can perform the
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.

[0263] 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.

[0264] 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.”

[0265] 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
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Stream Protocol (ST), Transmission Control Protocol (TCP), Exterior Gateway Protocol
(EGP), CHAOS, User Datagram Protocol (UDP), etc.

[0266] 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
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.

[0267] 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.

[0268] 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.

[0269] 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.
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[0270] 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.

[0271] 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.

[0272] 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.

[0273] 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
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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.

[0274] 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.
[0275] 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.

[0276] One or more gestures used to interface with the vehicle control system 204 may
be as described in conjunction with Fig. 11A through 11K. Figs. 11A through 11H 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.

[0277] With reference to Figs. 11A-11H, 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 1132B 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.
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[0278] With reference to Fig. 11C, 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
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.

[0279] With reference to Fig. 11D, 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.

[0280] With reference to Fig. 11E, 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 1128B 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 1128B
is held for a second amount of time, as represented by the border 1132B. 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 1136B, and the second contact movement 1136B is towards
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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.

[0281] With reference to Fig. 11F, a spread gesture 1110 on the screen is depicted. The
spread gesture 1110 may be initiated by a first contact 1128 A to the screen by, for
example, a first digit, and a second contact 1128B 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 1128B is held for a second amount of time, as represented by the border
1132B. The first and second amounts of time are generally substantially the same, and the
first and second contacts 1128 A,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.

[0282] The above gestures may be combined in any manner, such as those shown by
Figs. 11G and 11H, to produce a determined functional result. For example, in Fig. 11G a
tap gesture 1120 is combined with a drag or flick gesture 1112 in a direction away from
the tap gesture 1120. In Fig. 11H, a tap gesture 1120 is combined with a drag or flick
gesture 1116 in a direction towards the tap gesture 1120.

[0283] The functional result of receiving 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
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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.

[0284] 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 cach display simultancously). 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.

[0285] 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).

[0286] The combined gestures of Fig. 11G, 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. 11H, 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
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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
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.

[0287] 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.
11I-11K. 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. 111 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.

[0288] In another example of a gesture 1152 in Fig. 11J, 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. 11K, 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.

[0289] The gestures 1140, 1152, 1160, as shown in Figs. 111-11K, may occur in a

predetermined volume of space within the vehicle 104. For example, a sensor may be
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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 S08A between zones A
512A and B 512B. However, there may be other arecas 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. 111, if used in
zone E 512E, may change the heat provided in zone E 512E, but may change the station of
aradio 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.

[0290] 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.

[0291] 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.

[0292] 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.
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[0293] 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
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.

[0294] 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.

[0295] 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,
S12A, 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.

[0296] 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 bascline 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.

[0297] One or more gestures may be stored in portion 1232. Thus, the gestures used and
described in conjunction Fig. 11A through 11K 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
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1232. Each driver may have a common set of gestures that they use in zone A 512A,
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.

[0298] One or more sets of safety parameters may be stored in portion 1236. Safety
parameters 1236 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. Ifthe 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.
[0299] 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
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structures 1200 provided herein. As can be appreciated, these one or more data structures
may be stored in one or more memory locations. Examples of various memory locations
are described in conjunction with Fig. 2.

[0300] 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.

[0301] 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.

[0302] 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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[0303] 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).

[0304] 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.

[0305] 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.

[0306] 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.).

[0307] 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, Bluctooth®, 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.
[0308] 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.

[0309] 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.

[0310] 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.

[0311] 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,

[0312] 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.

[0313] 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.).

[0314] 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.

[0315] 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 arca
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.

[0316] 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 1 508 A 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,

[0317] 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.
[0318] 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
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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 of redundant 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.

[0319] 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.

[0320] 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.
[0321] 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.

[0322] 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 ecach 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.

[0323] 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.

[0324] 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.
[0325] 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 partics (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.
[0326] 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.

[0327] 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.

[0328] 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.

[0329] 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.

[0330] 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 of receiving 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.

[0331] 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.

[0332] 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.

[0333] 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.

[0334] 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,
2438, 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.

[0335] 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.

[0336] The vehicle control system 204 can determine if a person is in a zone 512 or arca
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.

[0337] 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.

[0338] 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.

[0339] 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.

[0340] The vehicle control system 204 can determine if a person is in a zone 512 or arca
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.

[0341] Instep 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.

[0342] 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.

[0343] 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.

[0344] Vehicle control system 204 may receive sensor data from sensors 242 to
determine a person is occupying a zone 512 in an arca 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.

[0345] 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. 11A-11K.
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.

[0346] 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.

[0347] 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.

[0348] 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. 11A-11K. 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 coorelation 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.

[0349] 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.

[0350] 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.

[0351] 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.

[0352] 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.

[0353] 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.

[0354] 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

comparisons.
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[0355] 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.

[0356] 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.

[0357] Fig. 20 is a block diagram of an embodiment of a personality subsystem 2000 for
a vehicle 104. The personality subsystem 2000 may include a personality module 2004, a
personality matching module 2008, a personality data memory 2028, and a memory 2032.
The subsystems, modules, components, etc. 2004-2028 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. As one
example of the communication, the personality module 2004 and/or the personality
matching module 2008, aside from communicating with each other, may communicate
with profile data 252, vehicle sensors 242, and/or non-vehicle sensors via the
communication bus 356.

[0358] The personality module 2004 may be configured to present a virtual personality
to a user 216 associated with a vehicle 104 via one or more displays, screens, speakers,
and/or devices, associated with the vehicle 104. As can be appreciated, the virtual
personality may be presented to a user 216 in at least one of an audible, visual, and tactile
form. The personality module 2004 may be configured to interact with one or more users

216 of a vehicle 104. In some cases, input may be received and interpreted by the

Page 95 of 136
Page 144 of 1087 Ford Ex. 1002



Attorney Docket No. 6583-561

personality module 2004. Input corresponding to personality information may be stored in
the personality data memory 2028 and/or memory 2032. Additionally or alternatively,
virtual personalities created by the personality module 2004 may be stored in the
personality data memory 2028. As can be appreciate, the stored virtual personalities may
be retrieved from at least one personality module 2004 for presentation to a user 216.
[0359] The personality matching module 2008 may include a matching engine 2012 and
rules 2016 for matching a virtual personality with a personality of a user 216. The rules
can include behavior rules 2020 and preferences 2024. Among other things, behavior
rules 2020 may be used by the matching engine 2012 to interpret a user’s 216 behavior
observed via the vehicle and/or non-vehicle sensors 242, 236. Behavior rules 2020 may
include instructions on detecting a context associated with a behavior of the user 216. For
instance, the context may correspond to an emotional state of the user 216. Preferences
2024 can be associated with a user 216 and may include data relating to one or more of
preferred virtual personalities, the presentation of a virtual personality, timing associated
with the presentation of a virtual personality, permissions and access to information, and
the like.

[0360] The personality matching module 2008 may communicate with a user profile
stored in profile data memory 252. The user profile may have a corresponding user
interface or personality defined or configured by the user 216. In some embodiments, the
virtual personality can be an animated character that follows the user from vehicle-to-
vehicle and/or from communication device-to-communication device. In other words, the
virtual personality may include at least one of artificial intelligence, virtual traits, voice,
tone, behavior, and predictive behavior based on a defined personality. In some
embodiments, this virtual personality may be refined and/or modified over time to match
suit a personality of a user 216. Suiting the personality of the user 216 may include
matching a personality to the user 216 based on a context associated with the personality
of the user 216. This matching may include providing a personality that mirrors and/or
tempers the personality of the user 216. For example, in the case where a user 216 is
determined to have an impulsive personality, the virtual personality may be configured to
present a more rational virtual personality (e.g., providing more non-impulsive, or rational,
responses, etc.). As can be appreciated, if the user 216 is determined to have an analytical
personality, the virtual personality may be configured to provide impulsive responses and
behavioral output. Additionally or alternatively, the virtual personality may be configured

to match a personality to what a user 216 desires by monitoring input made by a user 216
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(e.g., voice commands, content, context, etc.). In some cases, a user 216 may wish to
interface with a virtual personality that is identical to the personality of the user 216. This
desire may be determined by the one or more vehicle sensors recording user responses,
interactions with a virtual personality, spoken tone, and/or context to refine the virtual
personality to meet the preferences of the user 216. Additionally or alternatively, the
profile matching module 2008 may refer to preferences 2024 to determine the virtual
personality desired by the user 216. The profile matching module 2008 may refer to a
personality data memory 2028 for stored virtual personalities (e.g., standard virtual
personalities, user-defined virtual personalities, etc.). In some cases, the profile matching
module 2008 may refer to a user profile associated with a user 216 (e.g., stored in a profile
data memory 252, etc.).

[0361] As provided herein, a user profile may be created, modified, stored, copied,
transferred, and/or transported. Additionally, the user profile can be accessed by one or
more devices. In some cases, the user profile may be copied from one user to another
user, transferred from one memory to another memory, and/or transported from one
vehicle to another vehicle, to name a few. A user profile can be stored in a memory
associated with a user and may include one or more data records. For example, the user
profile may be stored in at least one data file or data object of a data structure 1200 as
previously described in conjunction with Figs. 12A-12D.

[0362] User profiles can be compiled and/or modified based on a number of factors
and/or information/input received by one or more sensors (e.g., vehicle sensors 242, non-
vehicle sensors 236, etc.). In some embodiments, these sensors can be associated with a
user 216, a user device 212, and/or a vehicle 104. The sensors may include at least one of
environmental sensors 708, user interface sensors 712, associated device sensors 720, and
the like. In one example, the associated device sensors 720 can include any sensors of a
mobile device (e.g., a smart phone, tablet, mobile computer, etc.) that is connected, either
wired or wirelessly, to a vehicle 104 and/or vehicle control system 204.

[0363] Information received by the one or more sensors may include inquiries made
and/or input provided by a user (e.g., web browsing history, stored data cookies, voice
commands, gesture input, intelligent personal assistant history, knowledge navigator, etc.),
geographic location data (e.g., satellite positioning system, Wi-Fi hotspot, cell tower data,
indoor positioning system, etc.) associated with a user 216 and/or a vehicle 104, and the
like. In some cases, the information may be evaluated to determine whether the received

information qualifies as user profile data. This evaluation may include referring to rules
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stored in a memory and/or comparing terms in the received information to a list of key
terms associated with user profile data.

[0364] An embodiment of a method 2100 for presenting a virtual personality to a user
216 of a vehicle 104 is shown in Fig. 21. A general order for the steps of the method 2100
is shown in Fig. 21. Generally, the method 2100 starts with a start operation 2104 and
ends with an end operation 2132. The method 2100 can include more or fewer steps or
can arrange the order of the steps differently than those shown in Fig. 21. The method
2100 can be executed as a set of computer-executable instructions executed by a computer
system and encoded or stored on a computer readable medium. One example of the
computer readable medium may include, but is not limited to, the memory 2032 described
in conjunction with the personality subsystem 2000 of Fig. 20. Hereinafter, the method
2100 shall be explained with reference to the systems, components, modules, software,
data structures, user interfaces, etc. described in conjunction with Figs. 1-20.

[0365] The method 2100 begins at step 2104 and proceeds when a user 216 is detected
(step 2108). This detection and/or identification may be based on information received
from the user 216. For example, a user 216 may be recognized based on information
detected by at least one image sensor, such as the camera sensors 760 of a vehicle 104.
Where a user 216 is recognized, a user profile associated with the user 216 can be
accessed and/or modified.

[0366] In some embodiments, the detection step of the method 2100 may include an
identification of the user 216. This identification may be based on a facial recognition of
the user 216. For instance, the user identification module 822 may collect facial
recognition information from a user 216 associated with the vehicle 104. Facial
recognition information may be collected from one or more of sites, sources, cameras 878,
user profile data 252, vehicle user 216 data, vehicle passenger data, and/or other sensors.
The collection of facial recognition information may include recording information via
one or more sensors (e.g., vehicle sensors 242, non-vehicle sensors 236, etc.). These one
or more sensors may be associated with a vehicle 104. In one example, the one or more
sensors may include at least one image sensor, such as a camera 878. Continuing this
example, the cameras 878 may be positioned inside and/or outside of a vehicle 104. As
can be appreciated, facial recognition information can be collected from one or more users
216 inside the vehicle 104 and/or from one or more users 216 outside the vehicle 104.
[0367] Facial recognition information may include facial features, and information about

facial features, that can identify a user 216. For instance, the facial features can include
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measurement information that defines a position and/or arrangement of the facial features.
In some cases, one or more sensors may be used to determine a measurement between at
least one of the facial features of a user 216. Typical facial features can include, but are
not limited to, at least one eye, eyebrow, nose, nostril, cavity, socket, tooth, bone, mouth,
lip, chin, ear, hairline, forchead, facial hair, mole, birthmark, scar, and/or other
distinguishing mark associated with the face of a user 216. The collected facial
recognition information can be stored in a memory and may include pointers to a memory.
These pointers can be stored in one or more other memory locations.

[0368] The recognition of facial features may include comparing identified facial
features associated with a user 216 with one or more identification characteristics stored in
a memory. The one or more identification characteristics can be stored in a memory of a
social networking site, facial recognition data memory, profile data memory 252 and/or
other memory location. When the at least some of the identified facial features match at
least one identification characteristic stored in the memory, a successful match, or facial
recognition, may be determined. The more identified facial features that match the
identification characteristics, the more successful the facial recognition. In other words,
the facial recognition may be associated with a confidence level, or accuracy rating. This
rating may be based on the number of features that are determined to match.

[0369] In the event that a user 216 is detected, the method 2100 continues by
determining whether a user profile associated with the detected user 216 is available
and/or accessible (step 2112). This determination may be based on a positive (e.g.,
matching) facial recognition of the user 216 during the detection step. Where a user 216 is
identified, the personality module 2004 may communicate with the profile data memory
252 to access a user profile associated with the identified user 216. In some cases, a user
216 may not be identified, and as such, the user profile associated with that user 216
cannot be retrieved or accessed from memory.

[0370] Next, the method 2100 may continue by determining whether any virtual
personality information is stored in the accessed user profile (step 2116). The virtual
personality information may include, but is not limited to, at least one of a virtual
personality, a personality type of the user, personality preferences, and virtual personality
presentation information. The virtual personality may include one or more of an avatar, a
voice output, a visual output, a tone, and a volume intensity. If the user profile includes a
virtual personality, the personality module 2004 may retriecve and/or access the virtual

personality from the user profile for use in the vehicle 104.
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[0371] Once the virtual personality is retrieved, and/or accessed, the virtual personality
may be presented to the user 216. In some cases, presenting the virtual personality to a
user 216 may include altering one or more features of the vehicle 104. For instance, one
or more features of the vehicle 104 may be altered to change a mood associated with the
virtual personality. Continuing this example, the personality module 2004 may
communicate with the vehicle control system 204 to change an internal lighting, an
infotainment setting, a temperature, an oxygen level, an air composition, a comfort setting,
a seat position, a transmission setting (e.g., automatic to manual, paddle shifting, and
more), a navigation output, etc., and/or combinations thereof. In presenting the virtual
personality the method 2100 may include interacting with the user 216. One example of
interaction may include asking the user 216 questions. Another example may include
providing comments to the user 216. The user 216 may respond to the questions and/or
comments by providing visual, audible, and/or touch input responses. The personality
module 2004 can respond to the user 216 based on a tone, context, and/or volume
associated with the user 216 responses.

[0372] In the event that no virtual personality is associated with the user profile in step
2116, the method 2100 may continue by generating a virtual personality to suit the user
216 (step 2136). The virtual personality may be generated by the personality module 2004
in conjunction with the personality matching module 2008. For example, the personality
matching module 2008 may receive user input via a user profile associated with the user
216, voice input, visual input, tactile input, manual input, etc., and/or combinations
thereof. Continuing this example, the matching engine 2012 may determine a virtual
personality that suits the user input received. In some cases, suiting the virtual personality
to a user 216 may be based at least partially on rules 2016. If it is determined from the
user input that the user 216 is agitated (e.g., angry, frustrated, annoyed, has little patience,
is shouting, making fast sharp gestures, frowning, etc.), the matching engine 2012 may
determine that a virtual personality should be generated to reduce the user’s 216 agitation
(e.g., the virtual personality may be generated as an opposite personality to that
determined with the user 216). Additionally or alternatively, if it is determined (e.g., via
the personality matching module 2008, etc.) from the user input that the user 216 is happy
(e.g., whistling, singing, smiling, waving, is talking softly, etc.), the matching engine 2012
may determine that the virtual personality should be generated to match the user’s 216

happiness. In any event, the virtual personality is generated by the personality module
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2004 in communication with the personality matching module 2008. The method 2100
can then present the generated virtual personality in step 2124, as previously described.
[0373] If no user profile is associated with the user 216 in step 2112, or if the user
profile cannot be accessed, the method 2100 may continue by providing a standard virtual
personality to the user (step 2140). In some embodiments, while the standard virtual
personality is provided to a user 216, and as profile data is collected, the standard virtual
personality may be refined to suit the user 216. The standard virtual personality may
include a virtual personality stored in a memory (e.g., personality data memory 2028,
memory 2032, etc.). This standard virtual personality can be created by at least one of a
user 216, company, group, institution, personality module 2004, etc. The method 2100
may continue to present the personality at step 2124 or proceed at step 2144.

[0374] The method 2100 continues by collecting profile data associated with the user
216 (step 2144). In some embodiments, collecting profile data may include determining
whether any of the information received qualifies as user profile data. In one embodiment,
this determination may be made by the profile identification module 848. For instance,
the profile identification module 848 may refer to rules stored in a memory to determine
whether a match exists between at least some of the received information and matching
information corresponding to user profile and/or virtual personality data. Matching
information may include keywords, key terms, input types, context-sensitive data, match
indicators, etc., and combinations thereof.

[0375] Next, the method 2100 may proceed by refining the virtual personality (step
2148). Refining the virtual personality, may include using data to custom suit the virtual
personality to a user 216 (e.g., based at least partially on rules 2016). This custom suiting
operation may be similar, if not identical, to suiting the virtual personality to the user 216
as described in conjunction with step 2136. For instance, the data collected in step 2144
may be used by the personality matching module 2004 in altering the virtual personality to
suit the user 216. Continuing this example, as the user 216 continues to provide more
information and/or input, the virtual personality may be refined to best suit the user 216.
In some embodiments, the virtual personality may be refined while the virtual personality
is being presented to a user 216. The virtual personality may be refined in real-time (e.g.,
as the input is happening, is provided, etc.) and/or near-real-time (e.g., as the input is
happening including any system and/or communication delays, etc.). Additionally or
alternatively, as the virtual personality is altered, the altered personality may be presented

to the user in real-time and/or near-real-time. Additionally or alternatively, the virtual
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personality may be refined (e.g., altered) when the user 216 is not being presented the
virtual personality. In other words, the virtual personality may be refined in non-real-time
(e.g., when the virtual personality is not being used, etc.). As provided herein, a standard
personality and/or a virtual personality associated with a user 216 can be refined. The
method 2100 continues at step 2124 by presenting the virtual personality and/or refined
virtual personality.

[0376] The method 2100 continues by determining whether the user 216 is still present
(step 2128). In some embodiments, the presence of a user 216 may include an existing
association of the user 216 with a vehicle 104. For instance, the user 216 may be
associated with the vehicle 104, although the user 216 may not be physically located
inside the vehicle 104. An example of this association may include when the user steps
outside of the vehicle 104 (e.g., to maintain the vehicle 104, refuel, temporarily visit a
location outside of the vehicle 104, etc.). The detection and/or determination of whether a
user 216 is present may include one or more of the detection steps described in
conjunction with step 2108. Additionally or alternatively, determining whether a user 216
is present may include determining whether the user 216 is physically inside the vehicle
104. For example, a user 216 may be determined to be present inside a vehicle 140 based
on information detected by at least one image sensor, such as the camera sensors 760 of
the vehicle 104. In any event, when a user 216 can no longer be detected by at least one
sensor (e.g., vehicle sensors 242, non-vehicle sensors 236, etc.) associated with the vehicle
104, the user 216 may be determined as not being present. If the user 216 is determined to
still be present, the method 2100 may continue by collecting more profile data (step 2144).
If the user is determined not to be present, the method 2100 ends at step 2132.

[0377] In one example, a virtual personality may be represented by an avatar. The
avatar may be an intelligent assistant, a virtual assistant, and/or an intelligent virtual
assistant as described in application PCT/US14/ | filed on April 15, 2014, entitled
“Vehicle-Based Multimode Discovery” (Attorney Docket No. 6583-585-PCT), which is
hereby incorporated herein by reference, in its entirety, for all that it teaches and for all
purposes. The avatar may be presented as a theme, color, specific sound output, other user
preference, etc., and/or combinations thereof. For instance, the avatar may be configured
as one or more icons, figures, colors, and/or themes that are configured to represent the
virtual personality.

[0378] In some embodiments the avatar may be configured to follow a user 216 from

vehicle-to-vehicle and/or from communication device-to-communication device. The
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avatar may be stored in the user profile associated with a user 216. The user profile may
be accessed, as provided herein, via one or more vehicle 104 and/or device 212, 248.
Avatars may be synchronized, or synced, between vehicles 104 and/or communication
devices 212, 248. The synchronization can include a communication of the avatar from
one vehicle to another vehicle. The synchronization can include a communication of the
avatar from one device 212 to another device 248. Additionally or alternatively, the avatar
may be stored in profile data 252 (e.g., in the user profile) accessible across a
communication network 224. One example of profile data 252 located across a network
224 may include a cloud-based system (e.g., a server 228 and profile data memory 252).
In yet another example, a vehicle 104 may include an avatar associated with a user 216. In
this example, the vehicle 104 may synchronize with another vehicle, a device 212, 248,
and/or a building automation system 2304. As part of the synchronization
communication, the vehicle 104 may transfer the avatar associated with the user 216. As
can be appreciated, this operation may be performed in reverse (e.g., the other vehicle,
device 212, 248, and/or building automation system 2304 may transfer the avatar
associated with the user 216 to the vehicle 104 as part of the synchronization
communication).

[0379] An embodiment of a method 2200 for matching a virtual personality to a context
of a user 216 of a vehicle 104 is shown in Fig. 22. A general order for the steps of the
method 2200 is shown in Fig. 22. Generally, the method 2200 starts with a start operation
2204 and ends with an end operation 2232. The method 2200 can include more or fewer
steps or can arrange the order of the steps differently than those shown in Fig. 22. The
method 2200 can be executed as a set of computer-executable instructions executed by a
computer system and encoded or stored on a computer readable medium. One example of
the computer readable medium may include, but is not limited to, the memory 2032
described in conjunction with the personality subsystem 2000 of Fig. 20. Hereinafter, the
method 2200 shall be explained with reference to the systems, components, modules,
software, data structures, user interfaces, etc. described in conjunction with Figs. 1-21.
[0380] The method 2200 begins at step 2204 and proceeds when user input is received
from a user 216 (step 2208). User input can be received by the one or more sensors (e.g.,
vehicle sensors 242, non-vehicle sensors 236, etc.) associated with the vehicle, as
previously described. Additionally or alternatively, the user input may be received by the
personality module 2004 and/or the personality matching module 2008. User input may

include input provided from one or more users 216. In one embodiment, where two or
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more users 216 provide input, a group user input may be received by the modules
2004/2008.

[0381] The method 2200 continues by determining a context of the user input received
(step 2212). As previously described in conjunction with Fig. 20, a context may include
an emotional state of the user 216. Context may be determined via the personality
matching module 2008 based at least partially on rules 2016 stored in memory. In some
embodiments, determining the context of the user input may correspond to determining at
least one other user-related consideration. For example, the personality matching module
2008 may refer to at least one of a schedule, email, text message, phone call, search engine
result, etc., and other content related to the user 216. In some embodiments, determining
the context of the user input may correspond to determining at least one non-user
consideration. Non-user considerations may include, but are not limited to at least one of,
environment (e.g., temperature, humidity, air composition, oxygen level, etc.), weather
(e.g., rain, sun, snow, etc.), calendar, traffic, unemployment rate, stock market value,
economic index, social unrest, and the like. For instance, a user 216 may be quiet, with a
neutral, or sad, expression inside a vehicle 104. In this example, an image sensor (e.g.,
camera 878, etc.) may detect the facial expressions of the user 216, while an audio sensor
(e.g., microphone 886, etc.) may detect audio output, or lack thereof, from the user 216.
The personality matching module 2008 may communicate with other systems (e.g., a
device 212, 248, etc.) associated with the vehicle 104 to check the user’s 216 email,
messages, calls, and/or schedule. Continuing this example, the personality matching
module 2008 may communicate across a network 224 to determine at least one non-user
considerations, such as a low employment rate and/or a severe drop in stock market value.
Alone, or together, this input and information may define the context of the user input.
[0382] In some cases, determining a context associated with the user input may include
determining a context of a group user input (e.g., two or more users 216, etc.).
Determining group user context may include detecting whether any of the users in the
group of users have an avatar in user profile data 252. In some cases, two Or more users
216 may have avatars that have been created based on profile information associated with
the two or more users 216. In other words, each user 216 may have an avatar in user
profile data 252, corresponding to that individual user 216.

[0383] Next, the method 2200 proceeds by determining whether the determined context
matches a virtual personality of the user 216 (step 2216). This match can be based on

rules 2016 stored in memory. As provided herein, a context of user input may match a
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virtual personality when the virtual personality is suited to the user 216 based at least
partially on the context of the user input provided by the user 216. In some cases,
matching a context of the user input may include providing a virtual personality having an
opposite context. For instance, a user 216 may provide input having a context determined
to be “sad,” and a virtual personality identified as “happy” (e.g., having a “happy” or
opposite context) may match the “sad” user input context. Additionally or alternatively, a
user 216 may provide input having a context determined to be “happy,” and a virtual
personality identified as “happy” may match the “happy” user input context. In any event,
the match is similar to the suiting the virtual personality as described in conjunction with
Fig. 21 (e.g., steps 2136 and 2148). In the event that a match is determined, the method
2200 continues by presenting the matching virtual personality to the user 216 (step 2224).
[0384] In embodiments where two or more users 216 have avatars in profile data 252,
the context matching may determine whether the avatar of at least one of the two or more
users 216 matches an avatar of another user 216 of the two or more users 216. The
context matching operation may include determining whether at least one theme, color,
specific sound output, other user preference, etc., and/or combinations thereof, of the
avatars match. In the event that a match is determined, the method 2200 may continue by
presenting the matching avatar to the user 216 (step 2224).

[0385] Ifa virtual personality does not match the context of the user input, the method
2200 may continue by altering and/or generating a virtual personality to match the context
(step 2220). Altering and/or generating a virtual personality to match the context is
similar, if not identical, to the refining of and/or generating the virtual personality as
described in conjunction with Fig. 21 (e.g., step 2148 and step 2136, respectively). Once a
matching virtual personality has been refined and/or generated, the method 2200 continues
by presenting the matching virtual personality to the user 216 (step 2224). As can be
appreciated, presenting the matching virtual personality in step 2228 may be similar, if not
identical to, the presentation of the virtual personality as described in conjunction with
Fig. 21. Additionally or alternatively, the output provided by the matching virtual
personality may be in the form of at least one avatar, voice output, visual output, tone, and
volume intensity, and configured to suit the user 216.

[0386] In another embodiment, if no direct or exact match is determined to exist
between the avatars from the group user input, the method 2200 may continue by
generating a group avatar that represents two or more users 216 in the group of two or

more users (step 2220). This group avatar may include at least one common setting and/or

Page 105 of 136
Page 154 of 1087 Ford Ex. 1002



Attorney Docket No. 6583-561

preference shared between the avatars of the group of users 216. For example, a brother
and sister may be seated in a passenger area (e.g., arca 2 508B) of a vehicle 104. The
brother may like rock music and dark colors (e.g., stored in the brother’s user profile),
while the sister may like pop music and pastel colors (e.g., stored in the sister’s user
profile). As provided above, a group avatar may be created to appeal to both users (e.g.,
without alienating at least one user 216). The group avatar may include secondary and/or
tertiary settings and/or preferences associated with the brother and sister’s user profiles to
find common themes, preferences, settings, etc. In this example, both the brother and
sister may like country music (but not necessarily prefer it over other kinds of music).
Moreover, the brother and sister may like greyscale color schemes (but they may not
prefer them). In this example, the group avatar generated for the group of users 216 (e.g.,
the brother and sister) for presentation to the passenger area of the vehicle 104 can include
greyscale color schemes and may even suggest and/or present country music to the
passenger area. When a group avatar is generated, the method 2200 continues by
presenting the group avatar to the group of users 216 (step 2224).

[0387] The method 2200 continues by determining whether the user 216 is still present
(step 2228). In some embodiments, the presence of a user 216 may include an existing
association of the user 216 with a vehicle 104. For instance, the user 216 may be
associated with the vehicle 104, although the user 216 may not be physically located
inside the vehicle 104. An example of this association may include when the user steps
outside of the vehicle 104 (e.g., to maintain the vehicle 104, refuel, temporarily visit a
location outside of the vehicle 104, etc.). The detection and/or determination of whether a
user 216 is present may include one or more of the detection steps described in
conjunction with step 2108 of Fig. 21. Additionally or alternatively, determining whether
auser 216 is present may include determining whether the user 216 is physically inside the
vehicle 104. For example, a user 216 may be determined to be present inside a vehicle
140 based on information detected by at least one image sensor, such as the camera
sensors 760 of the vehicle 104. In any event, when a user 216 can no longer be detected
by at least one sensor (e.g., vehicle sensors 242, non-vehicle sensors 236, etc.) associated
with the vehicle 104, the user 216 may be determined as not being present. If the user 216
is determined to still be present, the method 2200 may continue to receive user input at
step 2208. Ifthe user is determined not to be present, the method 2200 ends at step 2232.
[0388] Fig. 23 is a block diagram of an embodiment of an automation control system

2300. The automation control system 2300 may include a building automation system
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2304 having at least one of an HVAC module 2308, an energy module 2312, a security
module 2316, an infotainment module 2320, a utilities module 2324, and more. The
subsystems, modules, components, etc. 212, 216, 252, 2304 may communicate over a
network or bus 356 and/or a communication network 224. The 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. As one example of the communication, the building
automation system 2304 may communicate with vehicles 104, devices 212, 248, profile
data 252, vehicle sensors 242, and/or non-vehicle sensors 235 via the communication bus
356 and/or the communication network 224. Additionally or alternatively, the building
automation system 2304 may communicate across a communication network 224 with at
least one of an emergency agency 2328, energy provider 2332, security provider 2336,
group 2340, and company 2344.

[0389] For example, building automation systems 2304 may communicate with a user
profile to predictively adjust climate and other settings based on user 216 settings
associated with a vehicle 104. The user profile may be stored in at least one profile data
memory 252. A user 216 may set the inside cabin temperature of a vehicle 104 to a
specific value (e.g., 72 degrees Fahrenheit, etc.). Based on this temperature setting, the
building automation system 2304 may share the temperatures setting for one or more areas
of a home, office, and/or other environmentally controlled space. The building automation
system 2304 may be configured to analyze the behavior of a user 216 associated with a
vehicle 104. The behavioral analysis of a user’s preferred temperature settings may
include a consideration of ambient temperature, environmental factors, and/or solar
radiation in determining shared settings.

[0390] As provided above, the building automation system 2304 may determine
preferred building (e.g., rooms, areas, spaces, etc., associated with the building)
temperatures of a user 216 based on information stored in a user profile. For example, the
building automation system 2304 may refer to vehicle temperatures set by a user 216 and
stored in the user profile. Based on the vehicle temperatures stored in the user profile, the
building automation system 2304 may adjust certain areas of a home to match the vehicle
temperatures. In some embodiments, the building automation system 2304 may determine
that areas of the building may be adjusted based on a combination of the vehicle
temperatures, time of day, recorded images and/or sounds from the vehicle, and mood of

the user, as provided herein.
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[0391] The HVAC module 2308 may be configured to control HVAC settings
associated with one or more areas of a building. The one or more areas described herein
may include, but are not limited to, rooms, floors, cubicles, an entire building space,
subdivisions thereof, and/or the like. Among other things, the HVAC module 2308 can
monitor at least one HVAC system and control an operation of the HVAC system based
on at least one input, such as, setpoints, timers, schedules, building area temperatures,
building area humidity, user profile information, and more. In any event, the HVAC
module 2308 may determine an actual state (e.g., an actual temperature, humidity,
pressure, etc.) of one or more areas of a building, compare the actual state with a target
state (e.g., a desired or goal temperature, humidity, pressure, etc.) of the one or more areas
of the building, and regulate the HVAC system at least partially in response to the
comparison.

[0392] The energy module 2312 can be configured to control and/or monitor at least one
energy feature and/or setting associated with one or more areas of a building. Energy
features and/or settings can include, but is in no way limited to, lighting, powered circuits,
ionization devices, communications equipment, and/or the like. In some cases, power to
the energy features and/or a power setting of the energy features may be controlled by the
energy module 2312. For example, when a user 216 is not present in one or more areas of
a building, the energy of the one or more areas may be “turned off,” disabled, and/or at
least partially limited. Continuing this example, when a user 216 is no longer present in a
room of a home, the lighting may be turned off in that room. Presence of the user 216 can
be detected in a number of ways. For instance, one or more motion sensors, image
sensors, signal detectors, etc. may be used in the building to detect the presence of a user
216. The presence of the user 216 can include an identification of a particular user 216.
This identification may include referring to a user profile associated with the detected user
216.

[0393] The security module 2316 may be configured to control and/or monitor at least
one security system, security component, and/or state thereof. Security systems may
include any type of security service equipment associated with one or more areas of a
building. Security systems may be residential, commercial, and/or externally monitored
(e.g., by a security provider 2332, etc.). The security systems may include one or more
surveillance components, locking elements, alarm features, and communication features.
In some cases, a security event may be detected by the security system and reported (e.g.,

via a communication feature such as a phone line, wireless signal, etc.) to a security
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provider 2336 and/or an emergency agency 2328 (e.g., police, fire, emergency medical
service (EMS), and/or governmental agency, etc.). Additionally or alternatively, the
security module can activate, deactivate, monitor, and/or otherwise control the security
system of a building.

[0394] The infotainment module 2320 can be configured to communicate with one or
more infotainment devices associated with one or more areas of a building. Infotainment
systems associated with the one or more areas of a building may include, but are not
limited to, radios (e.g., analog, digital, and/or satellite, etc.), home entertainment systems,
streaming content players, intercom systems, cable boxes, satellite boxes, set-top boxes
(STB), digital video recorders, background music systems, emergency alert system (EAS)
devices, over-the-air receiver, speakers, etc. Among other things, the infotainment module
2320 may control a state of the infotainment systems, such as power state (e.g., on, off,
standby, etc.), recording content (e.g., content selection, tuning, etc.), playing content
(e.g., speed of playback, volume output, etc.), receiving content, presenting content,
scheduling the receiving and/or presentation of content, and the like. Additionally or
alternatively, the infotainment module 2320 may monitor the state of the infotainment
systems.

[0395] Similar to the energy module 2312, the utilities module 2324 can be configured
to control and/or monitor at least one utility feature and/or setting associated with one or
more areas of a building. Ultility features and/or settings can include, but is in no way
limited to, electricity, water, gas, telephone, Internet access, etc. In some cases, the utility
features may be “turned off,” disabled, and/or at least partially disabled. For example,
when a user 216 is not present in one or more areas of a building, the utilities of the one or
more areas may be controlled as provided above. Continuing this example, when a user
216 is no longer present in a room of a home, the Internet access may be turned off, or
limited, in that room. In some cases, the utilities module 2324 may turn off, and/or limit,
utilities, in response to detecting an emergency condition and/or security event. For
instance, a criminal may have forcefully entered a home at night with the intent to commit
a felony therein. In this case, the utilities module 2324 may limit, or turn off, one or more
utilities associated with the home to prevent the unlawful use by the criminal. As another
example, a gas leak may be detected in the home. In this instance, the utilities module
2324 may shut off the gas supplied to the home.

[0396] In any of the aforementioned modules 2308-2324, a presence of the user 216

may be used by the modules 2308-2324 to control and/or monitor their respective features
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and/or settings. The presence of the user 216 can be detected in a number of ways. For
instance, one or more motion sensors, image sensors, signal detectors, etc. may be used in
the building to detect the presence of a user 216. The presence of the user 216 can include
an identification of a particular user 216. This identification may include referring to a
user profile associated with the detected user 216.

[0397] In some embodiments, the building automation system 2304 may be controlled
and/or monitored by one or more of the user 216, an emergency agency 2328, an energy
provider 2332, a security provider 2336, a group 2340, and a company 2344. For
example, an emergency agency 2328 may need access to the one or more areas of the
building. In this case, the emergency agency 2328 (e.g., police) may communicate with
the building automation system 2304 and deactivate, and/or override, a security system
(e.g., via the security module 2316). Similarly, in the event of a fire, the emergency
agency 2328 (e.g., fire department, etc.) may shut off one or more utilities, such as gas
(e.g., via the utilities module 2324). As another example, an owner of one or more areas
of a building may have a contract with an energy provider 2332 to limit HVAC output
during peak energy usage periods. In this example, the energy provider 2332 may
communicate with the building automation system 2304 and turn off, or limit, an HVAC
output via the HVAC module 2308. Additionally or alternatively, the energy provider
2332 may throttle an energy usage of the owner by communicating with the energy
module 2312, and directing the energy module 2312 to limit, or turn off, power in the one
or more areas of the building. The group can represent any other entity not represented by
one or more of the other agencies 2328, providers 2332, 2336, or company 2344. The
company 2344 can include an owner (or group of owners) of the one or more areas of the
building, a business, and/or an entity recognized by a locality to serve others and/or
conduct business.

[0398] An embodiment of a method 2400 for determining and adjusting settings of one
or more areas of a building based at least partially on user profile information may be as
shown in Fig. 24. A general order for the steps of the method 2400 is shown in Fig. 24.
Generally, the method 2400 starts with a start operation 2404 and ends with an end
operation 2420. The method 2400 can include more or fewer steps or can arrange the
order of the steps differently than those shown in Fig. 24. The method 2400 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 2400 shall be
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explained with reference to the systems, components, modules, software, data structures,
user interfaces, etc. described in conjunction with Figs. 1-23.

[0399] The method 2400 begins at step 2404 and continues by storing one or more areas
of a building associated with a user 216 in a user profile (2408). The user profile may be
associated with the user 216. In some of the many embodiments described herein the user
profile may be specific to only one user 216. As a user 216 moves about a building,
information corresponding to the movement of the user 216 may be collected. This
information may be provided by location information associated with a device 212 of user
216. For instance, the device 212 may determine a physical location of the device using
one or more of an SPS, Wi-Fi hotspot, cell tower data, indoor positioning system, and the
like. Additionally or alternatively, the location of a user 216 may be determined from
position information collected by one or more sensors associated with the building. These
sensors may include at least one of image sensors, motion sensors, signal detectors (e.g.,
key card readers, electronic key station, wireless communication signal detector, etc.) and
the like. In one embodiment, a user 216 can be associated with one or more areas of a
building via data entered into the user profile corresponding to associated areas. This data
may be entered by a user 216, an administrator, a manager, a building owner, and/or some
other entity.

[0400] It is anticipated that the one or more areas of the building associated with the
user 216 can be stored (in user profile associated with the user) in the profile data memory
252. The profile data memory 252 can be found on a device 212, a vehicle 104, attached
to a communication network 224, and/or some other location.

[0401] Next, the method 2400 continues by collecting comfort and/or infotainment
information associated with the user 216 (step 2412). In some cases, the infotainment
information may correspond to the infotainment settings of a vehicle 104 and/or one or
more areas of a building, that are associated with a user 216. Infotainment settings may
include, but are not limited to, preferred radio stations, content applications, listening
content, viewing content, content playback settings (e.g., volume, speed, quality, etc.),
genres, content consumption habits (e.g., including listening times, associated content,
trends, etc.), recording preferences, and/or the like. The comfort information may
correspond to one or more comfort settings of the user 216. Comfort settings can include,
but are in no way limited to, at least one preference such as lighting, temperature, air

composition, humidity, oxygen levels, background music/noise, etc.
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[0402] Similar to the building area information, this collected comfort and/or
infotainment information may be stored in the user profile associated with the user 216.
The comfort and/or infotainment information can be stored (in user profile associated with
the user) in the profile data memory 252. The profile data memory 252 can be found on a
device 212, a vehicle 104, attached to a communication network 224, and/or some other
location (e.g., associated with a building, etc.).

[0403] The method 2400 proceeds by using the collected and/or stored information to
adjust settings based on the stored information (step 2416). For instance, the building
automation system 2304 can alter at least one setting of one or more areas of the building
to match information stored in the user profile associated with a user 216. In other words,
the settings of a building may be adjusted to match the settings of a vehicle 104 associated
with a user 216. Additionally or alternatively, a vehicle 104 may adjust the settings of the
vehicle 104 based on information stored in the user profile associated with the user 216.
In other words, the settings of a vehicle 104 may be adjusted to match the settings of one
or more areas of a building associated with a user 216. The method 2400 ends at step
2420.

[0404] An embodiment of a method 2500 for determining and adjusting settings of a
system based on user profile information is shown in Fig. 25. A general order for the steps
of the method 2500 is shown in Fig. 25. Generally, the method 2500 starts with a start
operation 2504 and ends with an end operation 2536. The method 2500 can include more
or fewer steps or can arrange the order of the steps differently than those shown in Fig. 25.
The method 2500 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 2500 shall be explained with reference to the systems,
components, modules, software, data structures, user interfaces, etc. described in
conjunction with Figs. 1-24.

[0405] The method 2500 begins at step 2504 and proceeds by detecting the presence of
setting information in a user profile associated with a user 216 (step 2508). The presence
of setting information may be provided via the user profile reporting the setting
information to at least one of the vehicle 104 and/or the building automation system 2304,
In some embodiments, the detection of the setting information may be made by the
building automation system 2304 detecting a user profile and reading at least one data
record of the user profile, the data record containing the setting information. The user

profile may be detected in response to identifying a user 216. For example, a user 216
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may register with a building automation system 2304. As part of the registration, the user
216 may provide access to at least a portion of the user profile associated with the user 216
via the building automation system 2304. The building automation system 2304 may be
configured to retrieve the setting information from the user profile on a periodic basis.
Additionally or alternatively, the building automation system 2304 may be configured to
retrieve the setting information from the user profile based on detecting the presence of a
user 216 (e.g., in one or more areas of a building and/or a vehicle 104).

[0406] The method 2500 may continue by determining user areas associated with the
building (step 2512). This determination may be made by referring to a data location of
the user profile stored in the profile data memory 252. In one embodiment, the user areas
may correspond to the one or more areas of a building associated with the user 216 as
described in conjunction with Fig. 24. For example, the user areas may be a space where a
user 216 works, lives, and/or plays. User areas can be determined from location
information associated with the user 216 and a time the user 216 spends in the user area.
As can be appreciated, various thresholds may be set for an area/space to qualify as a user
area. For instance, a user 216 may be required to spend a minimum amount of time in a
space or area for that space or area to qualify as a user area. Additionally or alternatively,
a frequency associated with the time a user 216 spends in a space or area can qualify the
space or area as a user area. By way of example, a user 216 may visit a space every day
for a week, this frequency may qualify the space as a user arca associated with that user
216. In some cases, the user areas may be associated with a work personality, home
personality, and/or other rating/rank.

[0407] Next, the method 2500 continues by determining whether a user 216 is present in
the user area (step 2516). Presence of a user 216 may include actual physical presence,
anticipated presence (e.g., expected time of arrival, based on historical data, planned
presence, etc.), and/or a programmed presence (e.g., set by one or more administrative
preferences, user-configured, and/or the like) in at least one area of the building. The
presence of the user 216 may be determined by one or more sensors of the building, a
device 212, etc., as described above. Ifthe user 216 is not determined to be present, the
method 2500 ends at step 2536.

[0408] In the event that the user is determined to be present in the user area, the method
2500 proceeds by adjusting at least one setting of the building based on the settings
information in the user profile (step 2520). The adjustment may be caused by the building

automation system 2304 providing an adjustment output to one or more components (e.g.,
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building comfort control systems, modules, etc.) associated with the one or more areas of
the building. Adjusting settings may correspond to changing at least one setting of
comfort and/or infotainment settings. For instance, a radio may be tuned to a specific
station, the lighting may be adjusted to a certain level, the temperature in a home, or area
of the home, may be changed, and/or the like. The settings may be adjusted to match the
settings stored in the user profile. In some cases, the adjustments may include a scaling
factor to compensate for differences between vehicle settings and building settings.

[0409] The method 2500 may continue by determining whether a user 216 changes
settings after the settings have been adjusted via the building automation system 2304
(step 2524). For example, a user 216 may change a temperature after the temperature is
adjusted via the building automation system 2304. This change may occur where vehicle
settings may differ slightly from building settings. Continuing this example, the user 216
may have the inside cabin temperature of a vehicle 104 set to 74 degrees Fahrenheit.
When the user 216 is present in the user area of the building, the building automation
system 2304 may adjust the user area to match the 74 degrees Fahrenheit. In this example,
the user may reduce the user area temperature to 72 degrees after it has been set at 74
degrees Fahrenheit by the building automation system 2304. This user 216 change may
indicate that there is a comfort difference in the settings. The comfort difference may be
stored in the user profile of the user 216 and used in subsequent matching operations
performed by the building automation system 2304 (step 2528). Among other things, the
comfort difference may be used to fine-tune, or refine, the matching of settings
adjustments provided herein. If no settings have been adjusted, the method 2500 ends at
step 2536.

[0410] In the event that the settings have been adjusted by the user 216, and the user 216
change, or comfort difference, is stored in the user profile associated with the user 216, the
method 2500 may continue by adjusting the vehicle settings to match the settings of the
building automation system 2304. Similar to refining the adjustment matching provided in
conjunction with the description of steps 2524 and 2528, the method 2500 may determine
whether the user 216 makes any changes to the vehicle settings in response to the settings
being adjusted by the vehicle 104 based on the building automation system 2304 settings
stored in the user profile associated with the user. The method ends at step 2536.

[0411] Referring to Fig. 26, a block diagram of an embodiment of a vehicle control
setup for at least one zone 512 of a vehicle 104 is shown. In some embodiments, the

sensitivity, dimension, and even location of typical vehicle controls may be adjusted
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according to a preference and/or ability of a user 216. It is anticipated that vehicle control
functionality (e.g., including sensitivity, and/or placement, etc.) may be adjusted and
stored with a user profile. As can be appreciated, this vehicle control functionality can
follow a user 216 from one vehicle 104 to another vehicle 104.

[0412] Asshown in Fig. 26, the interior space 108 of a vehicle 104 is shown having one
or more controls, actuators, systems, and components, etc. For example, the vehicle 104
may include at least one feature of vehicle 104 including, but not limited to, a speed
control pedal 2608, steering wheel 640, occupant seating system 648, and other features
2604, to name a few. These features may each have a feature origin 2628 connecting a
positional reference datum 2632 with a feature positional reference 2636. In other words,
the position of at least one of the features may be adjusted in reference to the reference
datum 2632 and feature origin 2628 associated with the at least one feature. Additionally
or alternatively, the feature origin 2628 of each feature may be adjusted according to one
or more feature ranges 2612, 2616, 2624. The feature origin may be moved relative to a
base origin 2620. At least one feature may be moved, and/or positioned, in one or more
directions including, but not limited to, a forward direction 2606 (e.g., away from a user
216 in some cases), a backward direction 2610 (e.g., toward a user 216 in some cases), an
upward direction 2614 (e.g., away from the base origin 2620), and/or a downward
direction 2618 (e.g., toward the base origin 2620). The directions may include side-to-side
positioning (e.g., leftward direction and rightward direction, with reference to a user 216
and/or the base origin 2620).

[0413] In some embodiments, at least one feature may be adjusted according to angular
measurements. These angular adjustments can include an angle 2640, 2644, 2648, 2652
between at least one reference datum 2632 and the feature positional reference 2636 of the
at least one feature. For example, a user 216 may have configured a vehicle 104 to include
control settings having a position of a steering wheel 640 in a steering positional range
2616 and at a steering wheel angle 2648. The origin 2628 of the steering wheel 640 may
be adjusted in an upward direction 2614 or downward direction 2618 to adjust a height of
the steering wheel 640 in the interior space 108 of the vehicle 104. As another example,
the occupant seating system 648 may be adjusted for various positions. These various
positions can include a height of the occupant seating system 648 (e.g., as measured from
the base origin 2620 across a seating positional range 2624), a forward/backward position,
and a seating angle 2640, to name a few. As can be appreciated, the occupant seating

system may include lumbar support adjustments, side-to-side settings, seat base angles,
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and more. As yet another example, the position of one or more control pedals 2608 may
be adjusted according to orientation and/or angle. For instance, a user 216 may have
configured a vehicle 104 to include control settings having a position of the control pedal
2608 in a pedal positional range 2612 and at a pedal angle 2644. The origin 2628 of the
control pedal 2608 may be adjusted in an upward direction 2614 or downward direction
2618 to adjust a height of the control pedal 2608 in the interior space 108 of the vehicle
104. Additionally or alternatively, a side-to-side position of the control pedal 2608 may
be set.

[0414] In some embodiments, the feature ranges 2612, 2616, may include an operational
range. For instance, the steering wheel 640 may have an angular operational range
corresponding to the rotation of a steering wheel 640 about an axis. Additionally or
alternatively, the control pedal 2608 may include an operational range within the control
pedal range 2612. The operational range can correspond to an amount of movement of the
feature 640, 2608 within the range 2612, 2616. In some embodiments, the operational
range can include a sensitivity associated with the movement in the range. The sensitivity
may be set to limit and/or restrict movement of the feature 640, 2608 within the
operational range. It is anticipated that this restriction may be adjusted between various
levels to provide greater or lesser operational force as required from a user 216.

[0415] For instance a user 216 may wish to have sensitive controls in a vehicle 104. In
this example, the restriction associated with the sensitivity may be reduced from a default,
or mid-level, value to allow less restrictive movement of the feature. Continuing this
example, a default value of sensitivity associated with the control pedal 2608 may require
3-4 pounds of force to overcome the restriction and move the control pedal 2608 in the
operational range of the feature 2608. Increasing the sensitivity may include reducing the
restriction to require less than 3-4 pounds of force (e.g., 4 ounces of force, 1 pound of
force, 2 pounds of force, and/or values in between these forces, etc.). In some cases (e.g.,
where the user 216 may have a “heavy” foot), the sensitivity of the features may be
decreased from the default value (e.g., by increasing the restrictive force required to move
the feature 2608). This restriction and sensitivity may apply to the steering wheel 640
and/or other features of the vehicle 104.

[0416] Other features 2604, including, but not limited to, mirrors, cameras, sensors,
microphones, speakers, and/or controls/instruments may be adjusted/set in a similar, if not

identical, manner to that described above.
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[0417] An embodiment of a method 2700 for determining and adjusting a vehicle
feature control based on user profile information is shown in Fig. 27. A general order for
the steps of the method 2700 is shown in Fig. 27. Generally, the method 2700 starts with a
start operation 2704 and ends with an end operation 2724. The method 2700 can include
more or fewer steps or can arrange the order of the steps differently than those shown in
Fig. 27. The method 2700 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 2700 shall be explained with reference to the systems,
components, modules, software, data structures, user interfaces, etc. described in
conjunction with Figs. 1-26.

[0418] The method 2700 begins at step 2704 and proceeds by recording settings of
vehicle controls, or features, in a user profile associated with the user 216 (step 2708).
Recording settings may include at least one of collecting settings information and storing
settings information associated with the features of a vehicle 104. In some cases, these
settings may have been preset and/or configured by a user 216. In one embodiment, the
settings may be predefined, or default, settings configured by a manufacturer of the
vehicle 104. In some embodiments, the profile identification module 848 may be
configured to perform one or more of the steps as provided herein. When recording the
settings, the profile identification module 848 may communicate with one or more
components of the vehicle 104 to determine a position, angle, and/or other measurement of
the features of the vehicle 104 as described above in conjunction with Fig. 26.

[0419] The profile identification module 848 may communicate with the various
features of the vehicle 104, including vehicle sensors 242, to determine a sensitivity
associated with at least one feature (e.g., vehicle controls, etc.) of the vehicle 104 (step
2712). Sensitivity can include at least one of movement restriction, movement range,
operational range, and other control related aspects of the features, as described above.
[0420] The method 2700 continues by detecting vehicle feature information stored in a
user profile associated with a user 216 of the vehicle 104 (step 2716). In some
embodiments, the detection of the vehicle feature setting information may be made by the
profile identification module 848 detecting a user profile and reading at least one data
record of the user profile, the data record containing the vehicle feature setting
information. The user profile may be detected in response to identifying a user 216 as
provided herein. For example, a user 216 may register with a vehicle 104. As part of the

registration, the user 216 may provide access to at least a portion of the user profile
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associated with the user 216 via the one or more components of the vehicle 104. The one
or more components of the vehicle 104 may be configured to retrieve the vehicle feature
setting information from the user profile on a periodic basis. Additionally or alternatively,
the one or more components of the vehicle 104 (e.g., the profile identification module 848,
ctc.) may be configured to retrieve the setting information from the user profile based on
detecting the presence of a user 216 (e.g., in one or more areas of a vehicle 104). The
detection and/or determination of whether a user 216 is present may include one or more
of the detection steps described in conjunction with step 2108. Additionally or
alternatively, determining whether a user 216 is present may include determining whether
the user 216 is physically inside the vehicle 104. For example, a user 216 may be
determined to be present inside a vehicle 140 based on information detected by at least one
image sensor, such as the camera sensors 760 of the vehicle 104.

[0421] Next, the method 2700 may proceed by adjusting the vehicle features (e.g.,
controls, settings, etc.) to match the settings stored in the user profile associated with the
user 216 (step 2720). In some cases, the adjustments may include a scaling factor to
compensate for differences between vehicle settings stored for a particular vehicle 104 and
the settings of another vehicle. The vehicle features may be adjusted based on the
presence of a user 216 in a vehicle 104. Presence of a user 216 may include actual
physical presence, anticipated presence (e.g., expected time of arrival, based on historical
data, planned presence, etc.), and/or a programmed presence (e.g., set by one or more
administrative preferences, user-configured, and/or the like) in the vehicle 104. The
presence of the user 216 may be determined by one or more sensors of the vehicle 104, a
device 212, etc., as described above. If the user 216 is not determined to be present, or if
the adjustments have been made to the features of the vehicle 104, the method 2700 ends
at step 2724.

[0422] Referring now to Figs. 28 and 29, methods concerning the health of a user 216
and various outputs are provided. The methods 2800, 2900 may utilize one or more
sensors to measure heart rate, weight, vital signs, etc. The measurements collected by
these sensors may be used to detect heart attack, seizures, and the like associated with a
user 216, and in certain situations provide action to the vehicle 104. For example, the
various sensors (e.g., user interface 712, non-vehicle sensors 236, vehicle sensors 242,
and/or other sensors, etc.) may communicate with the vehicle control system to stop the
vehicle 104, pull over to the shoulder, notify hospitals nearby (e.g., EMS, police, fire

departments, etc.). Examples of these sensors may include, but are not limited to, vehicle
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sensors 242, non-vehicle sensors 236, associated device sensors 720, sensors associated
with a user’s device 212, 248 (e.g., cell phone, tablet, smart-phone, etc.), wearable sensors
and/or devices (e.g., heart rate monitors, health monitors, Fitbit® health and/or activity
sensors, oxygen level sensors, diabetes sensors, etc.), and the like.

[0423] The sensors may at least one of detect, record, and track resting heart rate,
maximum heart rate, acrobic heart rate. For example, if a user’s heart rate moves into a
resting heart rate, the vehicle 104 may respond by altering oxygen levels, providing haptic
feedback, etc. In one embodiment, health statistics, vitals, and/or other user 216
information may be sent to a third party (e.g., police, emergency responders, doctors, etc.).
This example may be especially useful in the event of an accident where vital statistics are
of the utmost importance in providing healthcare assistance and/or emergency aid to those
involved in an accident.

[0424] An embodiment of a method 2800 for providing an output based on health
information associated with a user 216 is shown in Fig. 28. A general order for the steps
of the method 2800 is shown in Fig. 28. Generally, the method 2800 starts with a start
operation 2804 and ends with an end operation 2824. The method 2800 can include more
or fewer steps or can arrange the order of the steps differently than those shown in Fig. 28.
The method 2800 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 2800 shall be explained with reference to the systems,
components, modules, software, data structures, user interfaces, etc. described in
conjunction with Figs. 1-27.

[0425] The method 2800 begins at step 2804 and proceeds by recording data about a
user 216 (step 2808). The data may include, but is not limited to, one or more health data,
such as heart rate, oxygen levels, glucose levels, blood composition, weight, movement,
eye dilation, eye movement, gaze direction, speech pattern, temperature, breathing rate,
voluntary body movements (e.g., coughing, spitting, vomiting, etc.), involuntary bodily
movements (e.g., sneezing, seizures, twitching, ticks, etc.), skin color changes (e.g., due to
lack of blood, lack of oxygen, abundance of blood, sickness, etc.). In some embodiments,
the health data may be stored in a user profile associated with a user 216.

[0426] Next, the method 2800 may continue by establishing baseline health levels of a
user 216 associated with a vehicle 104 (step 2812). The baseline health levels may be
established using the health data recorded in step 2808. Additionally or alternatively, the

baseline health levels may be established by monitoring the recorded health data of a user
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216 over a period of time. As can be appreciated, this recorded health data may be
averaged and/or analyzed to remove statistical health outliers. In other words, if at least
some of the measured data does not generally fit with previous and/or subsequent health
measurements, that data may be discarded as an outlier. In one embodiment, the baseline
health levels may be established by prompting a user 216 to provide baseline health levels.
The vehicle 104 may present one or more prompts to a user 216 to collect the health data,
while the user 216 is determined to be at a state of average health. The baseline health
levels may be used by the profile identification module 848 to create a baseline biometric
profile of the user 216. This baseline biometric profile may be stored in a user profile
associated with the user 216.

[0427] The method 2800 may proceed by determining whether there is any deviation
between the established baseline health levels of a user 216 and a current state of health
associated with the user 216 (step 2816). In some embodiments, the sensors may collect
health data of user 216 periodically or continually. This health data may be used to detect
a state of health associated with the user 216 at any given point in time. Additionally or
alternatively, the health data associated with a user 216 may be tracked during travel
and/or for a length of time that the user 216 is associated with a vehicle 104.

[0428] The method 2800 continues by providing an output based at least partially on any
deviation in health data determined in step 2816 (step 2820). In some cases, a graphical
output of a user’s health during travel may be output via the profile identification module
848. For example, a user 216 may have multiple routes to a specific location, but it may
be determined that one of the routes provides a greater level of stress (e.g., based on the
tracked health data) than other routes. In some embodiments, multiple routes may be
provided to a user 216 (e.g., via a GPS device, navigation system, etc.) for comparison
and/or selection, based on tracked health data (e.g., user stress, emotion, etc.).

[0429] In some embodiments, the output provided may adjust one or more settings of a
vehicle 104. For example, the output may be configured to adjust at least one of the
vehicle interior environment, temperature, air composition, oxygen level, sound level,
window position, seat position, and lighting level. As another example, the output may be
configured to adjust a position and/or sensitivity of features of the vehicle 104. This
example may be especially useful when a user 216 has lost the ability to accurately control
a portion of the user’s 216 body (e.g., due to a stroke and/or seizure etc.). For instance,

the sensitivity associated with a feature of the vehicle 104 may be decreased, and as such
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small movements from the user 216 would not translate into large movements of the
vehicle 104.

[0430] In another example, the method 2800 may provide an output that directs the
vehicle control system 204 to control at least one aspect of the vehicle 104. For instance,
the vehicle control system 204 may maneuver a vehicle 104 into a safe area from a
potentially harmful area. In some cases, the vehicle control system 204 can shut off power
to the vehicle 104, activate emergency lights, notify others, and more. The method 2800
ends at step 2824,

[0431] An embodiment of a method 2900 for providing health information associated
with a user 216 to a third party is shown in Fig. 29. A general order for the steps of the
method 2900 is shown in Fig. 29. Generally, the method 2900 starts with a start operation
2904 and ends with an end operation 2924. The method 2900 can include more or fewer
steps or can arrange the order of the steps differently than those shown in Fig. 29. The
method 2900 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 2900 shall be explained with reference to the systems, components, modules,
software, data structures, user interfaces, etc. described in conjunction with Figs. 1-28.
[0432] The method 2900 begins at step 2904 and proceeds by detecting an incident (step
2908). In some cases, the incident may act as a trigger to collect and/or determine health
data and/or statistics associated with one or more user 216 of a vehicle 104. An incident
may correspond to one or more conditions detected by the vehicle and/or non-vehicle
sensors 242, 236. For instance, an impact, or collision, may be detected by the vehicle
body sensors 762, orientation sensors 776, mechanical motion sensors 772, force sensors
768, and/or other safety sensors 716, 716E associated with the interior and/or exterior of
the vehicle 104. Additionally or alternatively, an incident may correspond to a health
condition associated with a user 216. For example, a user 216 may suffer from a heart
attack in which case, the user’s heart rate would deviate from established baseline levels.
This deviation may qualify as an incident that can be detected by the various sensors of the
vehicle 104.

[0433] Next, the method 2900 may proceed by determining the health data and/or
statistics of one or more users 216 associated with the vehicle 104 (step 2912). This
determination may be made in response to detecting the incident from step 2908. Similar
to the health data collection described above, the health data and/or statistics may be made

by the various sensors provided herein. In some embodiments, the health data may be
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collected at a greater rate of speed, or sampling rate (e.g., samples per minute, samples per
second, etc.), in response to detecting the incident. Additionally or alternatively, the
health data may collected from the users 216 of a vehicle 104, and if no health issues are
detected (e.g., over a predetermined period of measurement time) then the health data
collection may return to a normal sampling rate.

[0434] The method 2900 continues by communicating with at least one third party (step
2916). The communication may include a message, text message, email, phone call,
emergency signal, etc., and/or combinations thercof. In some cases, the communication
may be made by the transceiver 260 of the vehicle 104. In one embodiment, the
communication may be made by at least one device 212, 248 associated with a user 216
and/or a vehicle 104. For instance, the communication may be made by a mobile phone of
auser 216. The third party can be a loved one, a friend, a company, a group, an
emergency service (e.g., police, fire, EMS, etc.), or other entity.

[0435] The communication may include the collected health data associated with one or
more users 216 of the vehicle 104 and/or an identification of the one or more users 216
(step 2920). The identification may be provided based, on device 212 identification, user
216 identification via facial recognition (e.g., as described above), and/or user 216
registration with a vehicle 104. In some embodiments, the communication may provide
health data in real-time (e.g., as the health data is collected, etc.), near-real-time (e.g., as
the health data is collected including any system and/or communication delays, etc.),
and/or in non-real-time (e.g., after the data is collected, etc.). The method 2900 ends at
step 2924,

[0436] Fig. 30 provides adjusting an infotainment system 870 based on infotainment
information stored in memory. In some embodiments, the infotainment system 870 of a
vehicle 104 can record and/or track infotainment information, such as a user’s 216 music
preferences, favorite morning show, content, genres, and/or the like. The infotainment
system 870 can automatically record one or more shows based at least partially on this
infotainment information. For example, the user 216 may select and consume content
recorded by the infotainment system 870 at any time. The infotainment information
and/or any preferences associated therewith may be stored in a user profile associated with
the user 216, as disclosed herein. In another example, the infotainment system 870 may
know what the user 216 has been watching in the home. In this example, if the user leaves
the home to go shopping (e.g., during a football game, etc.), the infotainment system 870

may already be tuned to a station playing the football game. In some embodiments, the
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infotainment system 870 may communicate with, or receive communications from, a cable
provider, STB, satellite provider, or other content consumption service provider.

[0437] Continuing the example provided above, a user 216 may be watching a game,
television show, listening to a radio, or consuming some other content while at home. At
least one device (e.g., TV, set-top box, smart-phone, tablet, computer, etc.) associated with
the user 216 may record this information to memory (e.g., locally or remotely on the
cloud). In some cases this memory may be associated with a user profile of the user 216.
When the user 216 moves from home to a vehicle 104, or vice versa, the infotainment
system 870 may access the user profile to determine recent entertainment consumption
(e.g., consumed by the user 216, etc.). The infotainment system 870 may then tune at least
one infotainment component to present a source of entertainment that at least partially
matches the entertainment consumption recorded in the user profile.

[0438] An embodiment of a method 3000 for determining and adjusting infotainment
settings associated with an infotainment system is shown in Fig. 30. A general order for
the steps of the method 3000 is shown in Fig. 30. Generally, the method 3000 starts with a
start operation 3004 and ends with an end operation 3028. The method 3000 can include
more or fewer steps or can arrange the order of the steps differently than those shown in
Fig. 30. The method 3000 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 3000 shall be explained with reference to the systems,
components, modules, software, data structures, user interfaces, etc. described in
conjunction with Figs. 1-29.

[0439] The method 3000 begins at step 3004 and proceeds by collecting infotainment
information (step 3008). In some embodiments, the infotainment information may include
infotainment settings. As provided above, the infotainment settings may include, but are
not limited to, preferred radio stations, content applications, listening content, viewing
content, content playback settings (e.g., volume, speed, quality, etc.), genres, content
consumption habits (e.g., including listening times, associated content, trends, etc.),
recording preferences, and/or the like. This infotainment information may be stored in a
user profile associated with a user 216. In one embodiment, the user profile may be stored
in a profile data memory 252 that can be found on a device 212, in a vehicle 104, attached
to a communication network 224, on the cloud (e.g., a server 228, etc.) and/or some other

location.
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[0440] Next, the method 3000 may continue when user profile infotainment settings are
detected (step 3012). Detecting the presence of infotainment information may be provided
via the user profile reporting the infotainment information to at least one of the vehicle
104 and/or the infotainment system 870. In some embodiments, the detection of the
infotainment information may be made by the infotainment system 870 detecting a user
profile and reading at least one data record of the user profile, the data record containing
the infotainment information. The user profile may be detected in response to identifying
auser 216. For example, a user 216 may register with an infotainment system 870. As
part of the registration, the user 216 may provide access to at least a portion of the user
profile associated with the user 216 via the infotainment system 870. The infotainment
system 870 may be configured to retrieve the setting information from the user profile on a
periodic basis. Additionally or alternatively, the infotainment system 870 may be
configured to retrieve the setting information from the user profile based on detecting the
presence of a user 216 (e.g., in one or more areas of a building and/or a vehicle 104).
[0441] The method 3000 may continue by detecting an available infotainment system
870 (step 3016). In some embodiments the infotainment system 870 may be associated
with a vehicle 104, a home, a building, or other location. For example, a profile
identification module can detect one or more infotainment system 870 that has been
registered with a device 212 and/or user 216. The vehicle 104 may detect an available
infotainment system 870 based on a communication with across a bus 356 or
communication network 224. The detection of an available infotainment system 870 may
be provided via device discovery on a network (e.g., wired and/or wireless). Additionally
or alternatively, the detection may include determining a configuration of the infotainment
system 870. Configurations may include settings, preferences, content, tuners, power
state, associated users 216 and/or devices 212, 248, access priorities, and/or the like.
[0442] The method 3000 proceeds by using the collected and/or stored infotainment
information to adjust settings based on the infotainment information (step 3020). For
instance, the infotainment system 870 can alter at least one setting of one or more
components of the infotainment system 870 to match information stored in the user profile
associated with a user 216. In other words, the settings of an infotainment system 870
may be adjusted to match the settings of an infotainment system of a building, another
vehicle 104, or other device 212 associated with a user 216.

[0443] In some cases, the adjustment of one or more settings associated with the

infotainment system 870 may be allowed, denied, and/or limited based on one or more
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access priorities. Users 216 may have an access priority assigned by the infotainment
system 870. High access priorities have precedence to access of the infotainment system
870 over lower access priorities. For example, a parent may have a high access priority
(e.g., AP1), and a child may have a lower access priority (e.g., AP3) when compared to the
parent’s access priority. In the event that an access conflict arises (e.g., where the child
wishes to play music via the infotainment system 870 while the parent is currently playing
content via the infotainment system 870, the access priority serves to deny access to the
child (e.g., because the parent’s access priority is greater than, or a higher priority, than the
child’s access priority). In determining the ability to adjust infotainment settings, the
access priorities may be compared by the infotainment system 870.

[0444] The method 3000 continues by determining whether the infotainment system 870
is online or offline (step 3000). An infotainment system 870 may be turned off, or may
have no communications ability in which case, the infotainment system 870 would be
determined to be offline. The determination may be made by the vehicle control system
204, media subsystems 348, a device 212, 248, and/or other systems of the vehicle 104. If
it is determined that the infotainment system 870 is online, or not offline, the method 3000
may continue at step 3008 by continuing to collect infotainment information for the user
profile associated with a user 216. In the event that the infotainment system 870 is
determined to be offline, the method 3000 ends at step 3028.

[0445] Tt should be appreciated that the user profiles as described herein can be
associated with a single user 216. In some embodiments, each user profile may be unique
to the user 216 with whom the user profile is associated. Additionally or alternatively, one
or more user profiles associated with one or more users 216 may be stored in a profile data
memory 252. In some cases, the one or more user profiles may be stored in the profile
data memory separately from one another. In other words, the one or more user profiles
may be stored according to an identification of a unique user 216 associated with each user
profile.

[0446] The exemplary systems and methods of this disclosure have been described in
relation to configurable vehicle 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.
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[0447] 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.

[0448] 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
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.

[0449] 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.

[0450] 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.
[0451] Tt 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
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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 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.

[0452] 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
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.

[0453] 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
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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 (HVAC) system and sensor, water
sensor, air-fuel ratio meter, hall effect sensor, microphone, radio frequency (RF) sensor,
and/or infrared (IR) sensor.

[0454] Ttis 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.

[0455] 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
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.

[0456] 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
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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.

[0457] 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.

[0458] 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.

[0459] 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.
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[0460] 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.

[0461] 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.

[0462] This application is also related to PCT Patent Application Nos.
PCT/US14/ _ , filed on April 15, 2014, entitled, “Building Profiles Associated with
Vehicle Users” (Attorney Docket No. 6583-543-PCT); PCT/US14/  , filed on April
15, 2014, entitled “Access and Portability of User Profiles Stored as Templates” (Attorney
Docket No. 6583-544-PCT); PCT/US14/__, filed on April 15, 2014, entitled “User
Interface and Virtual Personality Presentation Based on User Profile” (Attorney Docket
No. 6583-547-PCT); PCT/US14/ _, filed on April 15, 2014, entitled “Creating
Targeted Advertising Profiles Based on User Behavior” (Attorney Docket No. 6583-549-
PCT); PCT/US14/ __ , filed on April 15, 2014, entitled “Behavior Modification via
Altered Map Routes Based on User Profile Information” (Attorney Docket No. 6583-550-
PCT); PCT/US14/ _, filed on April 15, 2014, entitled “Vehicle Location-Based Home
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Automation Triggers” (Attorney Docket No. 6583-556-PCT); PCT/US14/  , filed on
April 15, 2014, entitled “Vehicle Initiated Communications with Third Parties via Virtual
Personalities” (Attorney Docket No. 6583-559-PCT); PCT/US14/ , filed on April 15,
2014, entitled “Vehicle Intruder Alert Detection and Indication” (Attorney Docket No.
6583-562-PCT); PCT/US14/__, filed on April 15, 2014, entitled “Driver Facts
Behavior Information Storage System” (Attorney Docket No. 6583-565-PCT);
PCT/US14/  , filed on April 15, 2014, entitled “Synchronization Between Vehicle and
User Device Calendar” (Attorney Docket No. 6583-567-PCT); PCT/US14/ |, filed on
April 15, 2014, entitled “User Gesture Control of Vehicle Features” (Attorney Docket No.
6583-569-PCT); PCT/US14/ _, filed on April 15, 2014, entitled “Central Network for
the Automated Control of Vehicular Traffic” (Attorney Docket No. 6583-574-PCT); and
PCT/US14/ |, filed on April 15, 2014, entitled “Vehicle-Based Multimode
Discovery” (Attorney Docket No. 6583-585-PCT). 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.

[0463] Examples of the processors as described herein may include, but are not limited
to, at least one of Qualcomm® Snapdragon® 800 and 801, Qualcomm® Snapdragon®
610 and 615 with 4G LTE Integration and 64-bit computing, Apple® A7 processor with
64-bit architecture, Apple® M7 motion coprocessors, Samsung® Exynos® series, the
Intel® Core™ family of processors, the Intel® Xeon® family of processors, the Intel®
Atom™ family of processors, the Intel Itanium® family of processors, Intel® Core® i5-
4670K and i17-4770K 22nm Haswell, Intel® Core® i5-3570K 22nm Ivy Bridge, the
AMD® FX™ family of processors, AMD® FX-4300, FX-6300, and FX-8350 32nm
Vishera, AMD® Kaveri processors, Texas Instruments® Jacinto C6000™ automotive
infotainment processors, Texas Instruments® OMAP™ automotive-grade mobile
processors, ARM® Cortex™-M processors, ARM® Cortex-A and ARM926EJ-S™
processors, other industry-equivalent processors, and may perform computational
functions using any known or future-developed standard, instruction set, libraries, and/or

architecture.
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What is claimed is:

L. A method, comprising:

determining a location inside a vehicle associated with a user;

determining at least one vehicle control associated with the location inside the
vehicle;

referring to a user profile memory associated with the user for vehicle control
settings; and

determining, based at least partially on the vehicle control settings, to adjust the at

least one vehicle control associated with the location inside the vehicle.

2. The method of claim 1, further comprising:
providing an adjustment output to a vehicle control system, wherein the vehicle
control system is adapted to control the at least one vehicle control associated with the

location inside the vehicle.

3. The method of claim 2, wherein prior to providing the adjustment output,
the method further comprises:

determining a presence of the user inside the vehicle, wherein the adjustment
output is provided based at least partially on determining the user is present in the location

of the vehicle.

4. The method of claim 1, wherein prior to determining the location inside the
vehicle associated with the user the method further comprises:

storing, in the user profile memory, information corresponding to locations inside
the vehicle occupied by the user;

collecting vehicle control setting data associated with the user, wherein the vehicle
control setting data includes at least one vehicle control setting made by the user in at least
one of the locations inside the vehicle; and

storing the vehicle control setting data in the user profile memory.

5. The method of claim 1, wherein the at least one vehicle control includes
one or more vehicle features such as a seat system, a steering control, a foot pedal control,

a mirror position, and a display device.
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6. The method of claim 5, wherein the vehicle control settings include at least
one of a position, a sensitivity, an angle, and a movement, associated with the one or more

vehicle features.

7. The method of claim 3, wherein determining the presence of the user inside
the vehicle further comprises:

detecting a person via at least one image sensor associated with the vehicle;

identifying facial features associated with the person detected via the at least one
image sensor; and

determining whether the identified facial features associated with the person match

user characteristics stored in a memory.

8. The method of claim 3, wherein determining the presence of the user inside
the vehicle further comprises:

detecting a device associated with the user in an arca of the vehicle.

9. The method of claim 2, further comprising:

determining that the user made a change to the adjusted at least one vehicle
control; and

storing the change made to the adjusted at least one vehicle control in the user

profile memory.

10. The method of claim 2, wherein the at least one vehicle control is adjusted

via the adjustment output to match the vehicle control settings in the user profile memory.

11. A non-transitory computer readable medium having instructions stored
thereon that, when executed by a processor, perform a method comprising:

determining a location inside a vehicle associated with a user;

determining at least one vehicle control associated with the location inside the
vehicle;

referring to a user profile memory associated with the user for vehicle control
settings; and

determining, based at least partially on the vehicle control settings, to adjust the at

least one vehicle control associated with the location inside the vehicle.
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12. The non-transitory computer readable medium of claim 11, wherein the
method further comprises:

providing an adjustment output to a vehicle control system, wherein the vehicle
control system is adapted to control the at least one vehicle control associated with the

location inside the vehicle.

13. The non-transitory computer readable medium of claim 12, wherein prior to
providing the adjustment output, the method further comprises:

determining a presence of the user inside the vehicle, wherein the adjustment
output is provided based at least partially on determining the user is present in the location

of the vehicle.

14. The non-transitory computer readable medium of claim 11, wherein prior to
determining the location inside the vehicle associated with the user the method further
comprises:

storing, in the user profile memory, information corresponding to locations inside
the vehicle occupied by the user;

collecting vehicle control setting data associated with the user, wherein the vehicle
control setting data includes at least one vehicle control setting made by the user in at least
one of the locations inside the vehicle; and

storing the vehicle control setting data in the user profile memory.

15. The non-transitory computer readable medium of claim 11, wherein the at
least one vehicle control includes one or more vehicle features such as a seat system, a
steering control, a foot pedal control, a mirror position, and a display device, and wherein
the vehicle control settings include at least one of a position, a sensitivity, an angle, and a

movement, associated with the one or more vehicle features.

16. The non-transitory computer readable medium of claim 13, wherein
determining the presence of the user inside the vehicle further comprises:

detecting a person via at least one image sensor associated with the vehicle;

identifying facial features associated with the person detected via the at least one

image sensor; and
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determining whether the identified facial features associated with the person match

user characteristics stored in a memory.

17. The non-transitory computer readable medium of claim 12, wherein the
method further comprises:

determining that the user made a change to the adjusted at least one vehicle
control; and

storing the change made to the adjusted at least one vehicle control in the user

profile memory.

18. The non-transitory computer readable medium of claim 12, wherein the at
least one vehicle control is adjusted via the adjustment output to match the vehicle control

settings in the user profile memory.

19. A vehicle control system, comprising:

a profile identification module contained in a memory and executed by a processor
of the vehicle control system, the profile identification module configured to determine a
location inside a vehicle associated with a user, determine at least one vehicle control
associated with the location inside the vehicle, refer to a user profile memory associated
with the user for vehicle control settings, and determine, based at least partially on the
vehicle control settings, to adjust the at least one vehicle control associated with the

location inside the vehicle.

20. The system of claim 19, wherein the profile identification module is further
configured to provide an adjustment output to the vehicle control system, wherein the
vehicle control system is adapted to control the at least one vehicle control associated with

the location inside the vehicle.

Page 135 of 136
Page 184 of 1087 Ford Ex. 1002



Attorney Docket No. 6583-561
ABSTRACT

Methods and systems for a complete vehicle ecosystem are provided.
Specifically, systems that when taken alone, or together, provide an individual or group of
individuals with an intuitive and comfortable vehicular environment. The present
disclosure includes a system that provides various outputs based on a user profile and
determined context. An output provided by the present disclosure can change a
configuration of a vehicle, device, building, and/or a system associated with the user
profile. The configurations can include comfort and interface settings that can be adjusted
based on the user profile information. Further, the user profiles can track health data
related to the user and make adjustments to the configuration to assist the health of the

Uuser.
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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).

SelectUSA

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.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
14/253,204 04/15/2014 Christopher P. Ricci 6583-561
CONFIRMATION NO. 7690
111285 NOTICE
Sheridan Ross P.C.
1560 Broadway IR L IR
Suite 1200 000000068196315

Denver, CO 80202
Date Mailed: 05/05/2014

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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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 14/253,204
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 280
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 600
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 720
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 20 minus 20= OR |« 80 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 3 minus 3 = x 420 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 400
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 2000
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 1.16(h))
<§( 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.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f 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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To: flexpatents@sheridanross.com,,

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 111285

May 05, 2014 05:28:24 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 Document Mailroom Date Attorney Docket No.
14253204 APP.FILE.REC  05/05/2014 6583-561
M327 05/05/2014 6583-561

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto.gov/secure/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

Page 196 of 1087 Ford Ex. 1002



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re the Application of:
RICCI, Christopher P.

Serial No.: 14/253,204

Filed: April 15, 2014

Atty. File No.: 6583-561

Entitled: “CUSTOMIZATION OF VEHICLE
CONTROLS AND SETTINGS BASED ON
USER PROFILE DATA”

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Group Art Unit: 3663
Confirmation No.: 7690
Examiner: TARCZA, Thomas H.

Submitted Via EFS-Web

RESPONSE TO INFORMATIONAL NOTICE TO APPLICANT

Dear Sir/Madam:

In response to the Informational Notice to Applicant mailed May 5, 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.

Respectfully submitted,

SHERIDAN ROSS P.C.

Date: October 3, 2014
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Attorney Docket No. 6583-561

PTO/AIA/01 (06-12)
Approved for use through 01/31/2014. OMB 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 OMB control humber.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1. 76)

—— e
Title of CUSTOMIZATION OF VEHICLE CONTROLS AND SETTINGS BASED ON USER

Invention | PROFILE DATA

As the below named inventor, | hereby declare that:

This declaration I
is directed to: [:I The attached application, or

14/253,204

[i:] United States application or PCT international application number
April 15, 2014

filed on

i . 5

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| 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 jssuance 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

Inventor; ChrIS))plfT?HD RICED 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..

o PTO/AIA/82A (07-12)
Document Description: Power of Attorney

Approved for use through 11/30/2014. OMB 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 OMB 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 hot accompanied by this transmittal form or an equivalent, the Power of Attorney will not be recognized in the application.

Application Number 1 4/253,204

Filing Date April 15, 2014

First Named Inventor RICCI, Christopher P.

Title Customization of Vehicle Controls and Settings Based on User Profile Data

Art Unit 3663

Examiner Name TARCZA, Thomas H.
Attorney Docket Number  [6583-561

SIGNATURE of Applicant or Patent Practitioner

Signature /Tadd F. Wilson/ Date 2014-10-03
Name Tadd F. Wilson raepnons | 303-863-9700
Registration Number 54544

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.

IE *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, call 1-800-PTO-9199 and select option 2.
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Doe Code: PAL N
L N PTOAIABIROT-1D)
Decument Description: Power of Attomey Approved for uss theaugh 11/30/2014. OWB 0851-0038
1.8, Patent and Trademark Office; U8, DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1888, no persons are required o respond to a caliedtion of information unless i displays & valid OMB cunitrol number,

POWER OF ATTORNEY BY APPLICANT

=

N

§ hereby revoke alf previous powers of altorney given in the application identified in the altached transmittal iéﬁer.

8 hareby appoint Practitioner(s) associated with the following Customer Mumber as my/our attornay(s) ér ageni{s) andio
S transact alf business in the Uniled States Patent and Trademark Office connected tharewith for the application refersnssd:
in the attached transmitial letter form PTO/AIABZA oreguivalent):

111285

¢ hereby appoint Practitioner(s) named Delow as myfour atorney(s) or agent(s), and 1o angact all businass In the
= United Stales Fatent and Trademark Office connected therewith for the application referenced in the attached
transmitial letter (form PTO/AIARRA or equivalent):

Name Registration Name Regisiration

Number Numbar

e ecommntonen

Pleass reccgniée oF change the correspondence address faﬁ?‘ae Apphication idanﬁ?ﬁed in the attached
fransmitial lstter o

;;;;;;;

OR

™ Fimor
L individual Name

i Address

City | State | [ Zip |
Country
Talephone ! Email |
i am the Appiicant: ‘

““““ {inventor or Joint ventor

| _iLegsl Representative of a Deceased or Legally Incapacitated Inventor
f\\\\‘EAssignee or Person o Whom the Invenior is Under an Obligation to Assign
{iPerson Who Otherwise Shows Sufficient Proprietary Interast {s.g., 2 petition under 37 CFR 1.48(B)2) was

Jranted in the apolicalion or Is concurrently being filed with this document)
w0 L 7 G R SIGNATURE of Applicant for Patent

N X o \f.\s\ -~ f\\ o 2
Signature A Date FRIZS iz S
Name Telephone | 408-576-7746

Title and Company | Secretary, Flextranics AP, LLC

§ NQTE. 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
ceriifications. Submit multiple forms for more than one signature, see below *.

[] “Total of forms are submiited.

This eollection of infarmation I8 reguired by 37 GFR 1.31,1.32 and 1.33. The information is required to oblain or retain 2 Baneilt by the public which s to file {and by the
UBPTE {0 process) 8t appiication, Confidentiaiity is govamed by 35 LS C. 132 and 37 OFR 1.11 and 1.14. This collection i3 estimated to take 3 minutes to complets,
including gathering. preparing, and submitting the complsted applicedion form to the USPTO. Time will vary depending upon the individus! case. Any somments on
the amount of ime you requlre to complete this form andfor suggestions for reducing this burden, should be sent t the Chisf infemation Officer, U S Patent and
Trademark Office, U 8. Depantment of Commence, PG Box 1450, Alexandda, VA 223131450, DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEMD T0: Gommilssioner for Patants, P.O. Box 1453, Alexandris, VA 33343-1480

¥ you noed assisiance i compiating the form, call T-B00-FTG-8198 and select oplion 2.
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Electronic Acknowledgement Receipt

EFSID: 20327934
Application Number: 14253204
International Application Number:
Confirmation Number: 7690

Title of Invention:

PROFILE DATA

CUSTOMIZATION OF VEHICLE CONTROLS AND SETTINGS BASED ON USER

First Named Inventor/Applicant Name:

Christopher P. Ricci

Customer Number:

111285

Filer:

Tadd Fjelp Wilson/Amy Duarte

Filer Authorized By:

Tadd Fjelp Wilson

Attorney Docket Number: 6583-561
Receipt Date: 03-0OCT-2014
Filing Date: 15-APR-2014

Time Stamp: 17:19:15

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
. . . 110695
Applicant Response to Pre-Exam Response_Informational_Notic
1 - . no 1
Formalities Notice e_561.pdf
19d324cab95492f2b3c95bbfa36e704ff1de]
b4b

Warnings:
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141667

2 QOath or Declaration filed Executed_Declaration_561.pdf no 1

b3c0d3de8b5bd7dcd4d10c820232a8e5€8!
b11ba

Warnings:

Information:

521257
3 Power of Attorney FlexAP_GenPOA.pdf no 2
81fa315f6edede5c5a540f527d875f0fc12b9
Warnings:
Information:
Total Files Size (in bytes); 773619

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 Applications 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 Application 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 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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) 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 TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/253,204 04/15/2014 Christopher P. Ricci 6583-561
CONFIRMATION NO. 7690
111285 POA ACCEPTANCE LETTER
Sheridan Ross P.C.
1560 Broadway 0 000 O
Suite 1200 0000000/71248719

Denver, CO 80202
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.

/mbeyene/

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: flexpatents@sheridanross.com,edocket@sheridanross.com,

From: PAIR_eOfficeAction@uspto.gov
Cc: 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 Document Mailroom Date Attorney Docket No.
14253204 N570 10/15/2014 6583-561

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto.gov/secure/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 TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/253,204 04/15/2014 Christopher P. Ricci 6583-561
CONFIRMATION NO. 7690
111285 PUBLICATION NOTICE
Sheridan Ross P.C.
1560 Broadway IO A A
Suite 1200 00000007/1382315

Denver, CO 80202

Title:CUSTOMIZATION OF VEHICLE CONTROLS AND SETTINGS BASED ON USER PROFILE DATA

Publication No.US-2014-0309892-A1
Publication Date:10/16/2014

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 publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing 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 facsimile 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: flexpatents@sheridanross.com,edocket@sheridanross.com,

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 111285

Oct 17,2014 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 Document Mailroom Date Attorney Docket No.
14253204 NTC.PUB 10/16/2014 6583-561

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto.gov/secure/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

14/253,204

INFORMATION DISCLOSURE

Filing Date

IApril 15, 2014

STATEMENT BY APPLICANT

First Named Inventor

Christopher P. Ricci

Sheet | 1 | of | 8

(Use as many sheets as necessary) Art Unit 3663
Examiner Name [DUNN, ALEX C
Attorney Docket Number 6583-561

U.S. PATENT DOCUMENTS
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28 | 2002/0026278 02/28/2002 | Feldman et al.
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52 | 2010/0036560 02/11/2010 | Wright et al.
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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 | 2010/0274410 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
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77 | 2012/0254804 10/04/2012 | Shema et al.
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80 | 2013/0079964 03/28/2013 | Sukkarie et al.
81 | 2013/0083805 04/04/2013 | Lu et al.
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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
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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
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147 | 2014/0309839 10/16/2014 | Ricci et al.
148 | 2014/0309847 10/16/2014 | Ricci
149 | 2014/0309849 10/16/2014 | Ricci
150 | 2014/0309852 10/16/2014 | Ricci
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152 | 2014/0309862 10/16/2014 | Ricci
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156 | 2014/0309866 10/16/2014 | Ricci
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161 | 2014/0309871 10/16/2014 | Ricci
162 | 2014/0309872 10/16/2014 | Ricci
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167 | 2014/0309877 10/16/2014 | Ricci
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178 | 2014/0309921 10/16/2014 | Ricci et al.
179 | 2014/0309922 10/16/2014 | Ricci
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182 | 2014/0309929 10/16/2014 | Ricci
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201 ["Accessibility A guide for Businesses and Organizations," Microsoft, 2011, 53 pages

202 ["Accessibility Guide for Educators," Microsoft, 2014, 1 page [retrieved from
www.microsoft.com/enable/education/]

203 ["Guide for Individuals with Language and Communication Impairments," Microsoft, 2014, 9
pages [retrieved from www.microsoft.com/enable/guides/language.aspx]

204 |"Guide for Individuals with Vision Impairments," Microsoft, 2014, 8 pages [retrieved from
www.microsoft/com/enable/guides/vision.aspx]

205 ["Guide for Individuals with Age-related Impairments," Microsoft, 2014, 1 page [retrieved from
www.icrosoft.com/enable/aging]

206 ["Guide for Individuals with Learning Impairments," Microsoft, 2014, 1 page [retrieved from
www.microsoft.com/enable/guides/learning.aspx]

207 ["Guide for Individuals with Dexterity and Mobility Impairments," Microsoft, 2014, 6 pages
[retrieved from www.microsoft.com/enable/guides/dexterity.aspx]

208 ["Guide for Individuals with Hearing Impairments," Microsoft, 2014, 5 pages [retrieved from
www.microsoft.com/enable/guides/hearing.aspx]

209 BENNETT "Meet Samsung's Version of Apple AirPlay," CNET.com, Oct. 10, 2012, 11 pages
[retrieved from the internet on Aug. 14, 2014 from www.cnet.com/products/samsung-allshare-
cast-hub-eadt10jdegsta/]

210 |International Search Report and Written Opinion for International (PCT) Patent Application No.
PCT/US2014/034092, mailed Aug. 22, 2014 (Attorney's Ref. No. 6583-543-PCT) 8 pages

211 |International Search Report and Written Opinion for International (PCT) Patent Application No.
PCT/US2014/034099, mailed Aug. 25, 2014 (Attorney's Ref. No. 6583-544-PCT) 8 pages

212 |International Search Report and Written Opinion for International (PCT) Patent Application No.
PCT/US2014/034087, mailed Aug. 22, 2014 (Attorney's Ref. No. 6583-547-PCT) 7 pages

213 |International Search Report and Written Opinion for International (PCT) Patent Application No.
PCT/US14/34232, mailed Sep. 15, 2014 (Attorney's Ref. No. 6583-550-PCT) 8 pages

214 |International Search Report and Written Opinion for International (PCT) Patent Application No.
PCT/US14/34098, mailed Sep. 15, 2014 (Attorney's Ref. No. 6583-556-PCT) 10 pages

215 |International Search Report and Written Opinion for International (PCT) Patent Application No.
PCT/US14/34108, mailed Sep. 15, 2014 (Attorney's Ref. No. 6583-559-PCT) 7 pages
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216 |International Search Report and Written Opinion for International (PCT) Patent Application No.
PCT/US2014/034101, mailed Aug. 22, 2014 (Attorney's Ref. No. 6583-562-PCT) 7 pages

217 |International Search Report and Written Opinion for International (PCT) Patent Application No.
PCT/US2014/034103, mailed Sep. 03, 2014 (Attorney's Ref. No. 6583-565-PCT) 7 pages

218 |International Search Report and Written Opinion for International (PCT) Patent Application No.
PCT/US14/34114, mailed Sep. 15, 2014 (Attorney's Ref. No. 6583-567-PCT) 9 pages

219 |International Search Report and Written Opinion for International (PCT) Patent Application No.
PCT/US14/34125, mailed Sep. 15, 2014 (Attorney's Ref. No. 6583-569-PCT) 8 pages

220 |International Search Report and Written Opinion for International (PCT) Patent Application No.
PCT/US14/34254, mailed Sep. 15, 2014 (Attorney's Ref. No. 6583-574-PCT) 10 pages

221 |Official Action for U.S. Patent Application No. 14/253,729, mailed Nov. 19, 2014 (Attorney's Ref.
No. 6583-555) 8 pages

222 |Official Action for U.S. Patent Application No. 14,253,405, mailed Nov. 18, 2014 (Attorney's Ref.
No. 6583-567) 6 pages

223 |Official Action for U.S. Patent Application No. 14/253,838, mailed Nov. 20, 2014 (Attorney's Ref.
No. 6583-574) 31 pages

224 |Official Action for U.S. Patent Application No. 14/253,506, mailed Nov. 14, 2014 (Attorney's Ref.
No. 6583-637) 9 pages

225 |Background of the Invention for the above-captioned application (previously provided)
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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. Far 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.

[0008] 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 2002/0030698A1, DE10134-
108A1, WO 02/42718A1, EP 1178286A2, and EP
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0684592 disclose methods for inputting destinations
from a mobile organiser to a navigation device.

[0008] Therefore, there is a need for amore convenient
intelligent input of destinations in vehicle navigation sys-
tems.

Description of the Invention

[0009] The above-mentioned drawbacks of the art are
solved by the method for entering (inputting) a destination
for route guidance in a vehicle navigation system accord-
ing to claim 1.

[0010] If a location stored in the mobile electronic de-
vice is selected as the destination, the location is fed into
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 / identifying a physical location, e.g.,
the name of an address or geographical coordinates or
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.

[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
be an electronic organizer and, in particular, it may be a
Palm Top or a BlackBerry. The address book and the
scheduler module, which comprises data representing
scheduled appointments, may advantageously be syn-
chronized with the vehicle navigation system, i.e. with
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
device and the vehicle navigation system can be per-
formed wirelessly, e.g., via a Bluetooth, an infrared link
(as IrDA), Wireless Local Area Network (WLAN) or by
wire, e.g., using a USB connection. .
[0014] The inventive method allows for a simple, reli-
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-
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. .
[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
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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.
[0018] Inparticular, the scheduled appointment can be
associated with a person whose address is stored in the
mobile electronic device (e.q., 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 itis 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.
[6018] 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.
[06020] 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.
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[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
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-
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-
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
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-
tering of an appropriate destination and/or calculation of
a route to the destination can, thus, be carried out when
a useris 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
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
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.

[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
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
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
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.
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[0027] Again, automatically or on demand 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.
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-
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
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
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
or until the point of time of the appointment associated
with the location that is selected as the destination, an
eventis generated, e.g., awarning is prompted or a mes-
sage is displayed or announced. The message may offer
establishment of a telephone connection to a person as-
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 infformed about an appointment he
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.

[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.
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
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
claim 9.

[0032] The inventive vehicle navigation system is par-
ticularly useful as a navigation system installed in an au-
tomobile.
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[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] Itis 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.q., 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] Inparticular, 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. Itis 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 1illustrates 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 alt of the detected ap-
pointments is automatically calculated.

[0048] Figure 1 shows basic steps of an embodiment
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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
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
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
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-
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-
tated by a manual or speech input means of the naviga-
tion system. According to the present example an ap-
pointment is determined thatis 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
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.

[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
destination can, 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
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
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-
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
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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-
ventionon August 1 at3 am. He connects the smartphone
to the vehicle navigation system 11. The navigation sys-
tem automatically reads the appointment calendar and
determines the upcoming appointmentwith 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 s, 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.
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[0059] The location associated with the appointment,
i.e. inthe 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-
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-
fic 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
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 or vCard
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 with Mr. X
the navigation system may offer to delete the mentioned
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
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
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-
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
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
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-
nation automaticaily or on demand.

[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. Inresponse 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;
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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
destinations irrespective of the temporal order of the
appointmeénts;

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.

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
and represents the location that is associated with
the scheduled appointment.

The method according to one of the preceding
claims, further comprising

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-
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.

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
is based on traffic information, in particular, Traffic
Message Channel messages, received by the nav-
igation system.

The method according to claim 3 or 4, wherein the
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-
determined time interval or until the point of time of
the appointment.

The method according to one of the preceding
claims, wherein the mobile electronic device com-
prises an address book and comprising the step of
synchronizing the scheduler module and the ad-
dress book with the vehicle navigation system.
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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.

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.

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
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
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
scheduled appointments stored in the scheduler
module of the mobile electronic device that are de-
termined to come up within the predetermined time
interval; and

select all or some of the read locations as destina-
tions;

characterised by

aroute calculation means configured to calculate the
optimal route to all or some of the destinations irre-
spective of the temporal order of the appointments
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; -
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
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

a) the optimal route; or

b) the route connecting destinations corre-
sponding to locations associated with sched-
uled appointments in temporal order.

The vehicle navigation system according to claim 9,
wherein the control means is configured to
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11.

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 it 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.

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
onthe basis of traffic information, in particular, Traffic
Message Channel messages, received by the nav-
igation system.

Patentanspriiche

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
mit 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
Auswihlen 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 Beriicksichtigung der
zeitlichen Reihenfolge der Verabredungen;
Auffordern des Nutzers nach der Berechnung der
optimalen Route, dariiber zu entscheiden, ob er ent-
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weder

a) die optimale Route; oder

b) eine Route, die Ziele entsprechend Orten ver-
bindet, die mit geplanten Verabredungen in zeit-
licher Reihenfolge assoziiert sind,

gefiihrt werden will.

Das Verfahren gemaR Anspruch 1, in dem zumin-
dest eine der geplanten Verabredungen mit einer
Person assoziiert ist, deren Adresse in der mobilen
elektronischen Einrichtung oder in dem Fahrzeug-
navigationssystem gespeichert ist und den Ort dar-
stellt, der mit der geplanten Verabredung assoziiert
ist.

Das Verfahren gemaR einem der vorhergehenden
Anspriche, das weiterhin umfasst

Abschéatzen, ob ein ausgewahltes Ziel innerhalb ei-
nes vorbestimmten Zeitintervalls oder bis zu dem
Zeitpunkt der Verabredung, die mit dem Ort assozi-
iert ist, der als das Ziel ausgewéahlt worden ist, nicht
erreicht werden kann; und

Erzeugen eines Ereignisses, wenn abgeschatzt
wird, dass das ausgewahlte Ziel nicht innerhalb des
vorbestimmten Zeitintervalls oder bis zu dem Zeit-
punkt der Verabredung, die mit dem Ort assoziiert
ist, der als das Ziel ausgewahlt worden ist, erreicht
werden kann.

Das Verfahren gemaR Anspruch 3, in dem das Ab-
schétzen, ob das ausgewahlte Ziel innerhalb des
vorbestimmten Zeitintervalls oder bis zu dem Zeit-
punkt der Verabredung, die mit dem Ort assoziiert
ist, der als Ziel ausgewahlt worden ist, nicht erreicht
werden kann, auf der Grundlage von Verkehrsinfor-
mationen, insbesondere Nachrichten von einem
Verkehrsnachrichtenkanal, die von dem Fahrzeug-
navigationssystem empfangen werden.

Das Verfahren gemaR Anspruch 3 oder 4, in dem
das erzeugte Ereignis eine Warnung, die an eine
Nutzer ausgegeben wird, oder eine Nachrichtist, die
den Aufbau einer Telefonverbindung mit einer Per-
son anbietet, die mit der Verabredung, die mit dem
Ort assoziiert ist, der als Ziel ausgewahlt worden ist,
der nichtinnerhalb des vorbestimmten Zeitintervalls
oder bis zu dem Zeitpunkt der Verabredung erreicht
werden kann, assoziiert ist.

Das Verfahren gemaR einem der vorhergehenden
Anspriche, in dem die mobile elektronische Einrich-
tung ein Adressbuch umfasst und den Schritt des
Synchronisierens des Planermoduls und des
Adressbuchs mit dem Fahrzeugnavigationssystem
umfassend.
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7.

Das Verfahren gemaf einem der vorhergehenden
Anspriiche, in dem die mobile elektronische Einrich-
tung iber Draht oder Funk, insbesondere eine Blue-
tooth-Verbindung oder eine WLAN-Verbindung, mit
dem Fahrzeugnavigationssystem verbunden ist.

Das Verfahren gemal einem der vorhergehenden
Anspriiche, in dem die mobile elektronische Einrich-
tung ein Personal Digital Assistant oder ein Smart-
phone oder ein elektronischer Organizer ist.

Fahrzeugnavigationssystem, das zur Routenfih-
rung zu einem Ziel ausgebildet ist, umfassend

eine Verbindungseinheit, die fiir eine Verbindung mit
einer mobilen elektronischen Einrichtung, die zumin-
dest einen Ort speichert und ein Planermodul um-
fasst, das zumindest eine geplante Verabredung
speichert, ausgebildet ist;

eine Datenbank, die zumindest einen Ort speichert;
eine Steuereinrichtung, die dazu ausgebildet ist,
automatisch samtliche geplante Verabredungen zu
bestimmen, die in dem Planermodul der mobilen
elektronischen Einrichtung gespeichert und mit den
gespeicherten Orten assoziiert sind, die innerhalb
eines vorbestimmten Zeitintervalls fallig werden,
Auslesen samtlicher oder einiger der Orte, die mit
den geplanten Verabredungen assoziiert sind, die in
dem Planermodul der mobilen elektronischen Ein-
richtung gespeichert sind und von denen bestimmt
wird, dass sie innerhalb des vorbestimmten Zeitin-
tervalls fallig werden;

Auswihlen samtlicher oder einiger der ausgelese-
nen Orte als Ziele;

gekennzeichnet durch

eine Routenberechnungseinrichtung, die dazu aus-
gebildet ist, die optimale Route zu samtlichen oder
einigen der Ziele ohne Beriicksichtigung der zeitli-
chen Reihenfolge der Verabredungen zu berechnen
und eine Route zu berechnen, die Ziele entspre-
chend Orten verbindet, die mit den geplanten Ver-
abredungen in zeitlicher Reihenfolge assoziiert sind;
eine Eingabeeinrichtung;

eine Ausgabeeinrichtung, die dazu ausgebildet ist,
eine Anforderung auszugeben;

und in der

die Steuereinrichtung dazu ausgebildet ist, 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 Uiber 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-

Ford Ex. 1002



10.

11.

PCT/US2014/034114 15.09.2014

17 EP 1 909 069 B1 18

bindet, die mit geplanten Verabredungen in zeit-
licher Reihenfolge assoziiert sind,

gefuhrt werden will, auszugeben.

Das Fahrzeugnavigationssystem gemaR Anspruch
9, in dem die Steuereinrichtung dazu ausgebildetist,
abzuschétzen, ob ein ausgewahlites Ziel innerhalb
eines vorbestimmten Zeitintervalls oder bis zu dem
Zeitpunkt der Verabredung, die mit dem Ort assozi-
iert ist, der als das Ziel ausgewahlt worden ist, nicht
erreicht werden kann; und

ein Ereignis, insbesondere eine Warnung oder eine
Nachricht, die den Aufbau einer Telefonverbindung
mit einer Person anbietet, die mit der Verabredung,
die mitdem Ort assoziiertist, der als Ziel ausgewahlt
worden ist, assoziiert ist, zu erzeugen, wenn abge-
schétzt wird, dass das ausgewdhlte Ziel nicht inner-
halb des vorbestimmten Zeitintervalls oder bis zu
dem Zeitpunkt der Verabredung, die mit dem Ort as-
soziiert ist, der als das Ziel ausgewahlt worden ist,
erreicht werden kann,

Das Fahrzeugnavigationssystem gemaR Anspruch
10, in dem die Steuereinrichtung dazu ausgebildet
ist, auf der Grundlage von Verkehrsinformationen,
insbesondere Nachrichten von einem Verkehrs-
nachrichtenkanal, die von dem Fahrzeugnavigati-
onssystem empfangen werden, abzuschatzen, 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 ist, nicht erreicht werden kann.

Revendications

Procédé d’introduction d'une destination de guidage
routier dans un systeme de navigation pour véhicule,
comprenant

la mise a disposition d’un dispositif électronique mo-
bile stockant des emplacements et comprenant un
module d’ordonnancement qui enregistre des ren-
dez-vous planifiés ;

la connexion du dispositif électronique mobile au
systéme de navigation pour véhicule ; et

la détermination automatique de tous les rendez-
vous planifiés stockés dans le module d’ordonnan-
cement du dispositif électronique maobile et associés
a des emplacements stockés dans le dispositif élec-
tronique mobile ou dans le systeme de navigation
pour véhicule qui apparaissent dans l'intervalle de
temps prédéterminég ;

la sélection, en tout ou en partie, des emplacements
associés aux rendez-vous planifiés stockés dans le
module d’ordonnancement du dispositif électroni-
que mobile ou dans le systéme de navigation pour
véhicule et qui sont déterminés pour apparaitre dans
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10

lintervalle de temps prédéterminé comme destina-
tions, sur la base des rendez-vous planifiés ;
caractérisé par

de maniére automatique ou sur demande d’un_uti-
lisateur, en réponse a une invite fournie par le sys-
téme de navigation pour véhicule, le calcul de l'iti-
néraire optimal @ au moins une partie des destina-
tions, indépendamment de l'ordre chronologique
des rendez-vous ;

une fois l'itinéraire optimal calculé, 'envoi d'une in-
vite a l'utilisateur pour décider s'il veut étre guidé
selon soit

a) l'itinéraire optimal ; soit

b) un itinéraire reliant des destinations corres-
pondant & des emplacements associés a des
rendez-vous planifiés en ordre chronologique.

Procédé selon la revendication 1, dans lequel au
moins un des rendez-vous planifiés est associé a
une personne dont 'adresse est stockée dans le dis-
positif électronique mobile ou dans le systéeme de
navigation pour véhicule et représente I'emplace-
ment associé au rendez-vous planifié.

Procédé selon 'une des revendications précéden-
tes, comprenant en outre

I'estimation du fait qu'une destination sélectionnée
peut étre atteinte ou non dans unintervalle de temps
prédéterminég ou avant le moment fixé du rendez-
vous associé a I'emplacement sélectionné comme
destination ; et

la génération d’'un événement, s’il est estimé que la
destination sélectionnée ne peut pas étre atteinte
dans l'intervalle de temps prédéterminé ou avant le
moment fixé du rendez-vous associé a I'emplace-
ment sélectionné comme destination.

Procédé selon la revendication 3, dans lequel I'esti-
mation du fait que la destination sélectionnée peut
étre atteinte ou non dans l'intervalle de temps pré-
déterminé ou avant le moment fixé du rendez-vous
associé a I'emplacement sélectionné comme desti-
nation est basée sur des informations de trafic, eten
particulier sur des messages TMC, soit Traffic Mes-
sage Channel, regus par le systéme de navigation.

Procédé selon la revendication 3 ou 4, dans lequel
I'événement généré est un avertissement envoyé
comme invite a l'utilisateur ou un message offrant
'établissement d’'une connexion téléphonique avec
une personne associée au rendez-vous associe a
remplacement sélectionné comme la destination qui
ne peut pas étre atteinte dans lintervalle de temps
prédéterminé ou avant le moment fixé du rendez-
vous.

Procédé selon Fune des revendications précéden-
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tes, dans lequel le dispositif électronique mobile
comporte un carnet d’'adresses et comprenant |'éta-
pe consistant a synchroniser le module d’ordonnan-

' cement et le carnet d'adresses avec le systéme de

navigation pour véhicule.

Procédé selon Fune des revendications précéden-
tes, dans lequel le dispositif électronique mobile est
connecté au systéme de navigation pour véhicule
par fil ou sans fil, en particulier par une liaison Blue-
tooth ou WLAN.

Procédé selon l'une des revendications précéden-
tes, dans lequel le dispositif électronique mobile est
soit un assistant numérique personnel ou PDA - Per-
sonal Digital Assistant, soit un téléphone intelligent
ou smartphone, soit un agenda électronique.

Systéme de navigation pour véhicule configuré pour
le guidage routier vers une destination, comprenant
une unité de connexion configurée pour la connexion
aundispositif électronique mobile stockant au moins
un emplacement et comprenant un module d’ordon-
nancement stockant au moins un rendez-vous
planifié ;

une base de données stockant au moins un
emplacement ;

un moyen de contréle configuré pour

déterminer automatiquement tous les rendez-vous
planifiés stockés dans le module d’ordonnancement
du dispositif électronique mobile et associés a des
emplacements stockés qui apparaissent dans I'in-
tervalle de temps prédéterminé ;

lire, en tout ou en partie, les emplacements associés
aux rendez-vous planifiés stockés dans le module
d’ordonnancement du dispositif électronique mobile,
qui sont déterminés pour apparaitre dans l'intervalle
de temps prédéterminé ; et

sélectionner, en tout ou en partie, les emplacements
lus comme destinations ;

caractérisé par

un moyen de calcul d'itinéraire configuré pour cal-
culer l'itinéraire optimal aux destinations en tout ou
en partie, indépendamment de 'ordre chronologique
des rendez-vous, etpour calculer unitinéraire reliant
des destinations correspondant aux emplacements
associés aux rendez-vous planifiéss en ordre
chronologique ;

un moyen d’introduction ;

un moyen de sortie configuré pour sortir une invite ;
et dans lequel

le moyen de contréle est configuré pour commander
le moyen de sortie de fagon a

sortir une invite pour un utilisateur, a lire I’emblace-
ment associé et a faire exécuter, par le moyen de
calcul d'itinéraire, le calcul de l'itinéraire optimal vers
la destination enréponse & une entrée de I'utilisateur
introduite par le moyen d’introduction ; et
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sortir une invite pour F'utilisateur de maniére a ce qu'il
décide s'il veut ou non étre guidé selon soit

a) llitinéraire optimal ; soit

b) litinéraire connectant des destinations cor-
respondant aux emplacements associés aux
rendez-vous planifiés en ordre chronologique.

10. Systéme de navigation pour véhicule selon lareven-

11

dication 9, dans lequel le moyen de controle est con-
figuré pour

estimer si une destination sélectionnée peut ou non
étre atteinte dans un intervalle de temps prédéter-
miné ou avant le moment fixé du rendez-vous asso-
cié a [Ilemplacement sélectionné comme
destination ; et pour

générer un événement, en particulier un avertisse-
ment ou un message proposant I'établissement
d’une liaison téléphonique avec une personne asso-
ciée au rendez-vous associé a 'emplacementsélec-
tionné comme destination, s'il est estimé que la des-
tination sélectionnée ne peut pas étre atteinte dans
l'intervalle de temps prédéterminé ou avant le mo-
ment fixé du rendez-vous associé a 'emplacement
sélectionné comme destination.

Systéme de navigation pour véhicule selon |a reven-
dication 10, dans lequel le moyen de controle est
configuré pour estimer si la destination sélectionnée
peut ou non étre atteinte dans l'intervalle de temps
prédéterminé ou avant le moment fixé du rendez-
vous associé a I'emplacement sélectionné comme
destination sur la base d'informations de trafic, eten
particulier sur des messages TMC regus 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
intcrnet connccted devices such as mobilc phones and connccted computers has
allowced for ““cloud-bascd” calendars to beccome practical. In this architccture, various
devices can access a cloud-based calendar and synchronize calendar data. Thus, the
user can casily 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 modern 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 mobile
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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 storcs the calendar data in a native calendar format spccific 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 dictatcd spcech corresponding to the spoken words and proccsscs 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
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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-vchicle systcm may gencrate 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] In 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 tcachings of thec cmbodiments 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.
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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 7A illustrates a first set of user interface screens for displaying

calendar entries in a vehicle in accordance with an embodiment of the invention.

[0018] Figurc 7B illustratcs a sccond sct of uscr intcrface 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 12B illustrates a second user interface screen for managing a

calendar alcert in a vchicle in accordance with an cmbodiment 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.
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[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,
comparcd and othcrwisc 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 dcvices.

[0029] Certain aspects of the embodiments include process steps and
instructions described herein in the form of an algorithm. It 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.
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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, EEPROMSs, magnetic or optical cards, application specific
integrated circuits (ASICs), or any type of media suitable for storing electronic
instructions, and cach couplcd to a computer systcm bus. Thce 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] In 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
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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 uscr can view and/or cdit calendar cntrics with minimal distraction. As a rcsult, 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 invitce of a scheduled calendar cvent, or configurc a navigation unit to gencratc
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 (¢.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 FIG. 3. In 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). Thc in-vchiclc system 112 and mobilc device 120 may conncct, 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 Internct, a public-switched tclephone 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.
Furthcrmore, onc or morc alcrts 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.¢., 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
cmail or tcxt messaging scrvice. Furthermore, the voice note scrver 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
indircctly communicate via the nctwork 130, cven if the in-vchicle 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,

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, ¢.g., software as a
service (SaaS), cloud computing.

[0049] In one embodiment, the memory 210 stores a vehicle connect (VC)
application 212. Thc VC application 212 facilitatcs 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
comparcs and proccsscs 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] In 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 CalDAYV 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 rcccive updatcs.

[0053] The contacts module 216 communicates with the contacts server 150 via
an API 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 150.

[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
componcnts of the in-vchicle system 112 such as a display, clock, input kcys,
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
cvent. For cxample, a calendar data schema for cach calendar entry may includc the
following ficlds: event date, event start time, event stop time, cvent 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] In one embodiment, the MC application 320 processes entrics 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 ficld 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
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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 FIGs. 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 API. 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
multiplc calendar scrvers 140 utilizing different calendar systems (c.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 18 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 proccss for converting 412 the calendar information to the vchicle
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 CalDAYV 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
nativc formats to convert all the calendar data to a common format (c.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 activitics. Typically, calendar entrics arc charactcrized as an cvent 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 cvents window 610 compriscs an ordered lists of upcoming calendar cvents (c.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. 7A-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
appcaring in the cvents window. If the uscr sclects the more function in uscr interface
screen 704, the display returns to user interface screen 702.

[0068] FIG. 7B illustrates a user interface screen 706 showing another sct 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 ncwly scheduled appointment, document a ncw 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
systcm 112 may scparatcly prompt the uscr for the contact namc, the contact addrcss,
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-
vchicle system 112 transfers 804 the recorded audio to the mobile deviee 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 cvent time, the participating partics, subjcct of the cvent, or other relevant ficlds.
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] Calcndar cntrics gencrally identify an cvent’s invitecs 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.
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[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
bascd on a calendar entry. The in-vchicle system 112 rcads 902 the calendar data for
a calendar entry. The in-vehicle system 112 then searches 904 the contacts database
334 and the POI 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-vchicle 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 stcps 902-908) for cach calendar cntry as the calendar cvents 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 (¢.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
dcstinations (c.g., namc and addrcsscs) matching at lcast a portion of the calendar
data. ltems (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 databasc 336 may includc various mctadata ficlds 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
dcstination, or loading a particular wcbsitc.

[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.c.,
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 snoozcd 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 of an 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 comprisc any icon dcsignatced by the in-vchicle 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 mobilc device 120 connccted 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 apparcnt to thosc skilled in the art may be madc 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-rangc 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 cxccuted further causc 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 metadata of the calendar entrics and mcetadata 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 mcthod of claim 24, furthcr 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 online
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/).
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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, regardiess of age or ability, is an integral part of the Microsoft
corporate mission: to help people and businesses throughout the world to realize 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
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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.

» Assijstive 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 maghnification 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. ’

» [nternal business applications, such as intranets and internal purchasing applications, that are
accessible to all employees. ’

= Compatibility between assistive technology products, the cperating 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.
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@ Make the compurter easier to see
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Use the computer without a mouse or keyboard
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3
Q_’? 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 providing just-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
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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.t 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.®

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.

L) 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/o0co/0c02003.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, 201.1.
5 http://www.bls.gov/0c0/0c02003.htm Acquired February 10, 2011,
8 http://www.un.org/esa/population/publications/RepIMigED/EU.pdf Acquired February 10, 2014,
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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.

= |earning impairments.

» |anguage impairments.

= Age-related limitations.
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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.

_Didyouknow? .. = =
" Visual acuity. is expressed as a fraction: The top. number refers 1o the distance you stand from the: vision
chart; which'is Ustally 20 feet. So 20/200 vision:indicates thatithe: Ime’yo’u :re'ad ,’,Qrirecﬂy at 20 feet

“could be recd by a: person w1th normal wsxon at 200 feet . =

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 ot 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
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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 guestionnaire in the Ease of Access Center in Windows 7 and Windows Vista. The
questionnaire poses a series of guestions 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.

”:,,f’thase'ofAccgs'sQ@'@tgrr;%éréssry\[;indo‘ws logo key,ﬂ'f U e f:f =

1. InWindows 7 or Windows Vista, open the Make the computer easier to see page: Click the Start button 2,
click Control Panel, click Ease of Access, click Ease of Access Center, and then click Make the computer
easier to see.

2. Onthe 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 ALT+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 Maghifier. One of the most common accessibility solutions for a computer user with low
vision is a screen magnifier. Windows includes a screen maghnifier 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 Maghnifier (http://windows.microsoft.com/en-us/windows7/Make-
items-on-the-screen-appear-bigger-Maghnifier)

Chapter 2: Impairment types and technology solutions
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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 online at www.microsoft.com/enable/training/.

Use the computer without a display

For people who are blind or partially sighted, assistive technology products are ctitical 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.

e ,
To go to the Ease of Access Center, press Windows
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1. In Windows 7 or Windows Vista, open the Use the computer without a display page: Click the Start

button @ click Control Panel, click Ease of Access, click Ease of Access Center, and then click Use
the computer without a display.

2. Onthe 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, paﬁicularly 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 interactions 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.

chnology Product Starter Gui
cluded in Chapter 3, -

le with dret'aizls about specific assistive technology

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.

Chapter 2: Impairment types and technology solutions
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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 maghnifier program is
ZoomText 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 aline 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.

= PBraille 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 maghnification 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 ilinesses 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
setlings to make it more comfortable to use a keyboard or mouse. For example, some people cannot press
multiple keys simultaneously (like CtrlI+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 t0 use page in the Ease of Access Center.

> to the Ease of Access Center, press Windows logo key ## + U.
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1. InWindows 7 or Windows Vista, open the Make the mouse easier to use page: Click the Start button @,
click Control Panel, click Ease of Access, click Ease of Access Center, and then click Make the mouse easier
to use.

2. Onthe 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 {o use page: Click the Start

button@, 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 req'uire 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 :E +U

Turn Sticky Keys on or off

To do this

Turn Filter Keys on and off

Turn High Contrast on or off

Turn Mouse 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 Recoghition, 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.

Tip:

To go to the Ease of Access Center, press Windows 1ogo key :5
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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 "* 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://windows.microsoft.com/en-us/windows7 /Type-without-using-the-keyboard-On-

Screen-Keyboard).

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 maghnifier 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. ScreenDoors 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, 1o 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 all-access
workstations. Alternative input devices allow users to control their computers through means
other than 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.

Chapter 2: Impairment types and technology solutions

22
Page 301 of 1087 Ford Ex. 1002




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 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 @ 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.
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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 @ and then click Control Panel. in the search box, type sound,
and then click Sound.

2. Click the Sounds tab.

3. Inthe 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 assigh a new
sound. You can click Test to hear each sound.

A sounhd theme is a set of sounds applied to events in Windows
‘and pragrams. You can select an existing scheme or save one you
have modified, ' o
Sound Scheme:

"To thange sounds, click a program event in the following list and
‘then select'a sound to apply. You can save the chariges as a-new
-sound scheme,
“Program Events:

Ltf] Critical Stop
i ] ‘Default Beep

Play Windows Startup sound

“Saundss

|(chne)( S ' H.y“Br’oWéé..", l

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 @, click Control Panel, click Ease of Access, click Ease of Access Center, and then click
Use text or visual alternatives for sounds.

2. Onthe 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 notifications 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
(3 Flash desktop

Turn on text captions for spoken dialeg (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 setvices, 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

@, 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 see.

— 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 ohe 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.

not mclude Serial Keys. In previous versions of. Wlndows Serial Keys prowde sup
tlve mput dewces stich:as: augmentatlve communication devices, could be plugged int
individu: ho Uuse these devuces it is important to. ‘install erna
ndow '—iRecommended solutions: AAC Keys from AAC Institute
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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 @ 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.

1o the Intérnational Dyslexia Association and the Learning Disabllities Association of America, o

cording

about 15 percent of the population (close to one in seven people) has a learning disability.” -

7 http://www.interdys.org/FAQHowCommon.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 @ 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)

Chapter 2: Impairment types and technology solutions
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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.

|dentifying 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

= 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.

In Asia

= 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.

= QOsaka 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 Informatization 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 of free 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/accessibility/atproduct.htmil).

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/.

You can hsethéioo
Windo\\}s gan read and o select the highlighted tool.
Alv’v:'aysv read:t’hi‘syse

Start Magnifier ‘:ﬁ Start Narrator
E%‘i Start On-Screen Keyboard t] Set up High Contrast

Q ~Not'stire where to stant? Get récomimigndations to make yolr computer éasier fo Usé
Explore all settings
When you sefect these settings, they will automatically start each time you log on,

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 easter to use
Adjust settings for the mouse or other pointing devices

Make the keyboard easierto 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 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 Description

Ease of Access Center A central location to explore accessibility seftings 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 L 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.

Make the computer easier to see.

Use the computer without a mouse ot keyboard.
Make the mouse easier to use.

Make the keyboard easier to use.

Use text or visual alternatives to sounds.

O O O O O O

Make it easier to focus on tasks.

Magnifier 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 maghnification 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 Maghnifier toolbar.

Make items on the Make the text and other items, such as icons, on your screen easier to see by

screen appear larger 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 Description

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 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 humeric keypad.

= Enable text prediction.

Speech Recognition 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 Recoghnition.
» Use the dictation scratchpad.

= Add or edit words in the Speech Dictionary.
= Use common commands.

Windows Touch 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.

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. 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 shortcuts 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.

Mouse Keys Instead of using the mouse, you can use the arrow keys on the numeric
keypad to move the pointer.

Stickyr Keys ' Instead of having tb preéé thrreerkeys at once (such as When ybu must preés
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 Descrl pt|on

Filter Keys Ignore keystrokes that occur in rap:d succession and keystrokes that are held
down for several seconds unlntentlonally

Visual Natifications Replace system sounds W|th visual cues, such as a ﬂash on the screen, so
system alerts are announced w1th V|sual notlﬂcatlons mstead of sounds

Captions ' Get mformatlon via anlmatlons and VldeO that some programs use to lndlcate
that activity is happening on your computer.

fOl‘ Serial Keys . : E=

;, l'p e =
Window: otinclude Serial Keys In pre’vibu’s vers ons of Wind rial (eys provided suppon <
that alternativ it devices, such as augmentat;ve communication devices, could be-plugged into the -

computer's ser'i” - Forindividuals who use these devices, it is important to install analternative
solution prior.to upgradrgto Windows 7.:Recommended solutions: AAC Keys from ‘AACG-Institute= -
(www aacmstltute org ) ind SKEYS from Eyegaze (wwwieyegaze. com/). e

i (n w

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

Featu re Descrlptlon

Zoom inona webnage ' Zoom lets you enlarge or reduce the view of a webpage. Unlike
changing font size, zoom enlarges or reduces everything on the
page, mcludmg text and |mages

Setect text and move around a Rather than using a mouse to select text and move around w;thln a
webpage with the keyboard 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.

Simplify common tasks with Make tasks ||ke copying, navigating, and pasting easier by usmg

Accelerators 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 webpage, 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

Choose colors used on webpages 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 Wlndows will work in Internet Explorer too

Choose font, colors, and advance Under Tools/ Internet Options, you can choose your own font style,
accessibility formatting options size, and colors for links and webpages or choose advanced

accessibility formatting options that let you use your own
customlzed style sheet.

B hoose advanced settmg o Make webpages easier to see. and work with by adjustmg
accessibility settings for browsing, multimedia, printing, alternative
text and more m Tools/lnternet Optlons

' Find texton éweﬁbbége As you type words into the text box, the matchmg 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 201.0 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 Descnptlon
Accessrbllrty Checke Word 2010, Excel 2010, and PowerPornt 2010 lnclude an

Accessibility Checker that identifies areas which could be
challenging for users with disabilities to view or use. With the task
pane, users can ﬂx potentral content problems

The Ribbon The menus and toolbars in alI Ofﬂce 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 prevrous Rrbbon group tab.

Zoom The Zoom tool makes resrzrng your work area faster and easrer

Produce Jorofessronal looklng results Gallerres srmpllfy the process of creating great Iookrng documents
guickly and easily presentations, and spreadsheets by showing a set of potential
desrgn choices. No complex dralog boxes are needed.

Li've Prevrew - ) Live Preview lets you see exactly how your gallery selectron wrll o
look when |t is applled

Create diagrams and charts Organlzatronal charts, process dlagrams and other graphrcs can be

without a mouse created with SmantArt® graphics tools, which are completely
accessible from the keyboard or assrstrve technology devices.

Compose documents by talking to Office 2010 works with Speech Recognltlon in Windows 7 so you

your computer can navigate the user interface, compose documents, open email,
and more—wrthout using a mouse or keyboard

Create accessrble oortals wrth SharePomt Desrgner 2010 includes a built-in compatrbllrty checker

SharePoint Designer 2010 for common accessibility standards to help make sure websites

are easy to use for everyone. More Accessible mode in SharePoint
Services provrdes greater accessrbllrty for custom controls

Scroll, zoom, listen, and automate Zoom and scroll directly with a Mrcrosoft IntellrMouse@ and Iet
Microsoft Narrator read text and commands aloud.

Correct Mistakes as you type Correct capltalrzat|on and spelllng as you type, plus formattrng,
punctuatlon marks symbols and lists.

Use Full Screen Reading view Word 2010 includes a Full Screen Reading view that |mproves the 7
resolutlon and dlsplay of text for readrng on the screen.

Chapter 3: Selecting accessible technology 41

Page 320 of 1087 Ford Ex. 1002




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
Amplified phone

Augmentative
communication
device

Alternative input [

Alternative keyboard [ )

Mobility Hearing Language

" Alternative mouse or
pointingdevice |

Braille display ®

Brarlle prlnter ®

DAlSY reader ®

Ergonomlc keyboard °

Learning

Example

Amerlphone Dralogue XL

GoTalk 4+

| HeadMouse Extreme and

Tracker Pro

Foot mouse [ ]
Hands—free telephone ®
" High-resolution S
monltor N o
Large button phone ° )

Llstenlng ald

Monitor glare guard ®
Movable numeric
keypads
Notetaker ®
" One-handed
keyboard

Optical character
) l‘ecggllltlglj system

Oversized or
undersized keyboard

Oversized monitor ®

Scanner ®

Chapter 3: Selecting accessible technology

Page 321 of 1087

ZoomText large-print
keyboard and Orbitouch
keyless keyboard

BlGtrack

| Eurobraille Esys 12
| Braille Display

Emprlnt SpotDot”

Victor Reader Wave

Microsoft Wireless Laser
Desktop 4000

Footime Foot Modee

QuaIIPHONE*

HP w1858 18.5-inch
diagonal monitor

Amenphone Dlalogue XL

Motiva Personal FM System

FeIIowes antr glare screen

' Maxim Low-Force Keypad

use)
Livescribe Pulse Smartpen
and GW Sense Navigation

‘Maltron One-Handed
Keyboard

Scan and Read Pro**

BigKeys LX and WinMini

T HP w2338h 23-inch

diagonal monitor

| Scan N Talk Ultra
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Vision Mobility Hearing Language Learning Example
) ééree'{ - F || Desktop SenseView DSV,
magnifier/magnifier ® SmartView Graduate,
g S g 0 - o and ColorMouse
Switch ® [ Big Red Twist Switch
e o Sci-Plus 300 large display
Talling oaloulators |~ | ® | takingoaloutator
Touchscreens ® ® ° Magic Touch Add-On
o - | Touch Screens B
TTY [ Compact/C
VOICS SntheSIZGr/ I : TextSpeak TS Wireless AAC
s eechyto text [ ® [ ® Speech Generator
peechio™t and iCommunicator**

*Requires PC to phone line conne'ction; **Requires flatbed scanner (such as Scan N Talk Uitra); ***Requires installation on a PC

Assistive technology: software products

*Includes a large-display calculator

Purchasing assistive technology
The Enablemart website (www.enablemart.com) is one source where you can purchase assistive

7 ~Vision Mobility Hearing Language Learning Example -
Braille translator L Duxbury Braille Translator
Communication aid ] Overboard
Graphical idea trees ) Read&Write GOLD
Macro writing ® ClaroRead Standard
_software
On-screen keyboard [ ScreenDoors and SofType
Reading aid ® gh Player 2.2
Scanner software L ) Scan N Talk Ultra
Screen magnifier ® ZoomText v9.1
" Screen readers o Window-Eyes v7.2
Speech recognition/ o ) - . | Dragon Naturally
Voice dictation Speaking Preferred
. Sci-Plus 300 large-display
Talking calrc’urlrétcrnrs‘ | 0 ° talking calculator*
Task organizer ° ° o o o MyLifeOrganized
_software . e , L e
Voice synthesizer/ TextSpeak TS Wireless AAC
Y ) o o ° Speech Generator and
Speech to text . .
S _iCommunicator
Word prediction ° Read&Write GOLD and
_ software - ClaroRead Standard

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.
aspxifrighttech), shown in Figure 3-3, [eads 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

; Level of Supgesied
Impatrmant Eunclionalty Technology
Range of < \ g £ N e e
Motion Good ROM Yes raspand Aliematlve XErguKeybeard oveable Numeyls E!ectrscofﬁce)
Jesvas / / Point Po!nllngDavloes AL Keypad quuipment‘
( Touchscreen )
e e
Ajﬂ% o Yes— 4 Allerngtive Over.'l.lnderslzed Word Fredlcllon ilcxoe Inlegrated\
Gragp /' H\F’oinhngDiavu:e‘s Keyboard Softweara )
e e
Y Q\(re!asz; Headsexmga Suton ( Touthserean \
No No
¥
\ 7 N OverUndersized Macro Writing Y Volce IntegmledA
No Dexterily H\ Foot Mouse _ Keyboard Software Softwate
™ o Hariégﬁree
(\Mre!ess Headseil @hone Foot Sw:lch{ Telophone
//‘ '
\V Graspand ™ o () AutoAdj Woek Y OveriUndersized \Movestte Numeridy Electrio Offica
4‘“’“‘? Yﬁ‘é«‘nl\/\) —Yes Station Keyboam Keypad Equipment
h ArrnlEIbaw “Articulaled K'bd!
Supports Mouse Tray
No
\\\
//I;otntbul 0o, OverUndersized ' Word Prediction /\r/oioe lntegrﬂled
No \Gmsp / Y%——F\»MUMDIBMICGY Keyboard ) Software Software
AvElbow Y Arioulated Kbar Y Largo Bution
Y o Suppods ;(\ MouseTray )\ Phone
h: et -
A
. { Voica Integrated \; OvertUndersized
Mirémal ROM Or-  NoDaxterity -————b& Software HandsF:ee Phone| Wireless Headset Kayboard )
{ Foot Mouse
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Figure 3-3b Assistive Technology Decision Tree

" level of ““Represenialive
Impairment Funclionality Technology
I //SDmB Upper " Grasp and " Alernative  NMoveatte Numer E!eclncomce
Quadsiplegic *\ngemlt@ - Yesh< Poin - Yes— Poinling Dewm Elgo Keyboard N Keypad Equipment
\r’f Touchscreen
No
Pointbu;k o Yes— Alterative " OvertUndersized \ Word Predicion ' Voice Inlegrated™
Grasp Pointing Devices Keyboard Software Boftware )
4 N '\
v Large Button Tape Recorder )
N G’ﬁrdass Headse\] Phone ) Touchscreen Notes
o /
Scanner & Tape Reoorder .
Software @:’R Pags Readi Phone )
/
Somel% Matze Wriling Voige Integrated
Extramity ROM” Yos—— F°°‘ house \/"‘"’B Foot 5‘“@/ Softwara ) Sofiware
g ™,
Scanner & /" Hends Frea
Software ) éCR Page Read%f ireloss Headse Telephone
Na Tape Reoorder- /:rape Recordef
i Phone
Y
No Upper or Lower /Voice lmegfalea\ Wireless Headsa; 4 Hands Free /c OveriUndersized
ROM T Software T Telephons Keyboatd
Seannar & Tapa Recorder - Y Tape Recorder -
Software kCR Pege Reade) Phone X Noles >
Al!emalwe A
Pointing Devloeg
S
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Figure 3-3¢ Assistive Technology Decision Tree

mpairment Futgimix Rgrpresenmhve

I
q

Back
Imgairment

/@ R Y foveatle Numezlc i Electric Ofice
> wa " Yes .( Foot Mouse XE!QD Keyboauj\ "1 et

Y/ Articulated Kod/
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\ Telephons LED ( Closod Greut TV
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Can See w! ™ "~ Yes ((m Rez Monitr Y Oversizad Monitor | Screen Magnlﬁey Glare Guard
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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 designhed 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.
= |dentify requirements.

= Lay out an implementation and execution strategy to meet your goals.

To carry out the plan, you need to:

x  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 toolbars 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

Introduction to

Delivery method

Online

Description

Target audience

Chief executive

Opportunity to hear stories of people
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 WinForms common controls to | Developers
accessibility for Self-paced create more accessible applications Testers
developers
Windows Online How to use the WPF Ul 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 Ul 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 online 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 online 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

= Ul automation control types http://msdn.microsoft.com/en-us/library/ms749005.aspx

= Control pattern mapping for Ul http://msdn.microsoft.com/en-us/library/ms75057 4.aspx

= Ul automation control patterns http://msdn.microsoft.com/en-us/library/ms743073.aspx

= Ul automation events http://msdn.microsoft.com/en-us/library/ms748252.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

= |llinois Center for Information Technology and Web Accessibility www.cita.uiuc.edu/
» |ndustry Canada: Accessible Procurement Toolkit www.apt.ge.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://techshare.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/

» WAA www.wda.info

= WebAIM www.webaim.org
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Hear tant road aloud with Mini Transiator
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Accasaibility In Internet Crploser 10 et you select text and move around 8
wohpage with the kevhoand. Kayboard accnss 13 the tooibar buttons, ssarch
box ftams, address Dav, and taks makes suring the web quicker and sasier
far peopte with learming impatrmants.

Uiz kevhoard shortouts &0 navigate webpages

Prags the Tab key 10 move forward bethwenn scesen sloments sl ShifteYab
0 move backward, By prossing Talr or Shift+ Tab, you can nedgate through
tha parts of the sorean. Learn mory keyboard shantum

Tomyn in on 3 wabpage

To smabe gverything O & wabpsge 2asier 10 568 ¥0U Ca0 200 In oF srlargs
the whole page incleding masges and test You can soom from 8%
00K, Prass Strle Flus 2ign {4} to zoom in, oy Cird+Minus sign 4] o toom

o,

O, wivite viewing your Internet Explover winduw fram the deskiup, sefect the

[, . . .
Tools & fan af the top of the window, silect Tooem, than selact foam in,

Page 339 of 1087 Ford Ex. 1002
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o7 Zoesm out, or the desived percentags. You con aiso select Tostarm to sl
& parcsntage wp to 100D parcent.

Foeds Bution in dntemnet Sxplnrer 30

Aéﬁé@ta 2 Shaet Somen
“Jimdafmmds o
Bsnageadi-ans
é'?!?c:iwg!ap&'émiz
Coted T Gio i planed shes

- intanat aptions

internet Optinnz Took menu open to Joam level aptfons

You can specily the font type and size snd the foreground and background
colors that ave used to display webpager You £an alie specify the color
wsedd for Bnks in webpagss.

Change the {font size, formatiing, snd sereen colory

T maks webpages sasior 10 598, vou tan changs the font type and sies, and
the foraground and hackground colors that are usad to display webipages.
Yo gan also speciy the color used for lnks by webpsges, and svaride

eodors used onwebpages.

With an Inteenet Sxplorsy window spen on the Deskisp, select Intarnst
Crpaforss from the Yool men,

Page Tof 9
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e
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Yo irente e page tahe, tvps ench address oo iis swn Bne,

¥ hitpuidvren micrnsaft cosienanief ~

R

AL

Chtmrt swinds taky fraam e fast seasion
N By siar with howne page
§§ Y tghs S 8
§ Ehasige hov welipages ere dsplared by tebs. §§
8 2]
;\%‘ Bronsing histmy s §§
E~§ Diebshe temprney Beg, My, cookiss, saved passwords, snd web ‘B

s

form nitrma e,
[ et brovestng hiskory on 2xit

s

s

o

internet Optiong dolsy box Colors, Fonts, Accessifility buttony
Than, select one of the bultons at the battom of the dislog box

» Fomde-10 change the font type and size used on webpages,

» Colore-io change the fant colers used on welipsgas.

« Reeessibiiity-—tn make infermeat Bxplorer ignors colors, font styles and
fant sizes used on walbipages, o to format webgages uiing your own
style shast,

e
- The fonts vou ssived here tes danded anobpages e B
3

ducaments that do rthave 3 geedied et Rt

SR

A

e,

77

o
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SR
e,

SIS
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e
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Colors diglog box where webpege color preferences ave sefogted

Find sssistive technology for angisage sand
corvmsnication brpadrmenis

Yo can shop foy sesistive technodogy products compatitde with Micrmsaft

Wischowys msdds by independent assistivs
have language or communication difficyities and impairmants @y be
interestad in the follswing assistive techneolagy:

tachnaiogy compunies, Paopis wha

s Augmeniaties sed sssistive commurisation (AAC) devicns sre used

-

?

by indivicluals who cannot speak of who fnd spesitag difficuly, The
usey types i & ward, phrase, o1 sontends 1o cummunivate—or seledis &
series of symibols or plcteres on the devicee—and the device “speaks”
atoud for the user, Gften these devizes ave wsed 1o replace 8 FC
kovboarsd I these cases the user iy able o wie one devics fos both
cormmunicating snd comgister input

Touch seeeeny are doviges placed on the computer manitor {or bulit
nder 13} that sdow direct solection or activation of the computar by
wxrachinng the soreen, The alsiity 1o touch the compuler soress 16 maks
2 selection i advantageous fur people with langquage and eavsing
disghifities Decause it ks @ mors simple, divest, and Ineithes process
than making & selection wshwy 3 mouse or keyboard. With Windows
and & touch-Soren, you SR st teuch your congrater soreen fora
s divedt and naturad way to work, Use your Sngers to sooll, reshes
weingdons, plity misdia, sad pan snd 2o0m

Speuch synthesizers provide the wser with information through
compuier voics, Also known a8 text-tn-spasch {TTS), the speech
wentheskzey receives infonmation in the form of feters, numbers, ang
punctuation marks ang then "speaks” it out loud (o the user in g
EEMgERT vl

hitpr/fwww. microsoft. comfenable/guides/language.aspx
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tndiafae Ry Wordside Atgessnlity Uniied Statas  Chaoge § AR Mituoft Sies
Microsoft Accessibility USoareh BeosoR e N
Hame Produsts Dsnos Tatorials Guldas Newves 8 Srtickes Lonters

Guides

S

Guide for Individuals with Vision Impalements ¢ .
i htovs Information

Mizrasoft producs include accessibiity festures thet make it vasier (o see Ao for vighon products

vosns corpater i e have law viskon o oolerblindness. O, i you arve blind,

o Windows ailows yau i rsceive information through sound or touch mibsr
Windiwes i
than the display.

< Windowy 8

This guide destribes aovesshility features built inte Windows 8 and

+ Windows 7
Mirrosaft ffics thal are available 10 addrass vision impairments and

Liike

prederencey. Vo Lam 2l Jearn aboet the trpes of sssistive edhnalogy
products avaifanie 1o urther assist you,

H

s Office 383
« Chffhee 2R3
+ Oifice 3018

Bes shafy section:

+ Make Windows & sasier to see

« Adiust aocestibility settings fiom the Base of access Center

~ Miake Bitrodedt Office programs sader 1o use

> Pake Oifice dotuments, prosentations, and spreadshests e
arcessibie

« See wabpages more dearly with Internet xplorer

» Find sssistive wechnology for vision impairments

Assistive Tachnoiogy
Froducts

«

Shog and Seiack Azsistive
Technology Products

.

Types of Asgistive
Tethnoksgy Products
Assistive Technology
Praducts for Windonws

fiake Windows 8 sasier o see

Witk Windows 8 yous can sasty secess the st commanty used arvasaibility
wptions right from the signein sereun, Sedect the Sasn of Actess bulion in
thve lower-loft corner of your soreer, or prass the Windows loge Rey+l 1o
ehoose the settings for your B thst you want i have avallalss each time B
starts:

Adjust accessibility settings from the Base of Access
Censter

The ase of Acess Center i & Convenient, centrat Kuathon where yons gan
sk ups all of the acressibifity setings and programs avaiiable in Windows,
andd et recommendations” for suggested setiingy S I your individuat
vision needs and prafamnnces.

Adter fogeln, you can aroess tha Fase of Ancess Center by pressing the
wilndaws luge bey+id, On 3 touch-enabled device, swipe in fram the dght
adge of the scraen, and then tap Search. Enier Ease of Acoess Canter inthe
seareh boy, tap o dick Setilngs, s then tap of ik Esse of Scouss
Lanter in the rasults,

Rage:343+.0f A087m/enable/guides/vision.aspx Ford Ex.;%4002:4
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Eose of Avcnss Center (i Control Faned with the vision settingy finks

Bigbdighted
Make the computer aasier io sae

Al of the Windows sacassibifity aptions maw helpful for peaple with vision
impstrments are grouped under "Make the computer sasier Lo sse,” and,
o shesigred for people whe are Bind samed, "Use the computer withow a
display.” You can choose 8 High Contrast theme, turn on Marrster and
Magnifier, changs the sive of taxt and icons, sot the thickness of the blisking
cursor, wnm off unnacessany snimations, remave background images, and
e,

Risbe itorns on screen appesr bigger with Magnifler

Magnifier enlarges portions of the screen meking i casier do view tert and
images and 0o ses the whale soresn more essily. You Nave the chaiee of
wiawing with Magnifier using the Tull soreen, of just s portion, and vou can
mave Magnifier whars you want it on your desktop-—whatever fits your
rrewsds, Yous oan magnify L (o 36 times the arigined sie and choose o track
what vou magiily by movament of your mause, the keyboard, or texe
woliting,

Stoart soraen with Mageifer windsw ot 200% magnificorion,

Ford Ex.;%002: 4
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Use High Contrast to improve wisihility

High Cantrast i 3 popular foature uzed to haighien the color contrast of
some et and Fnages on POUE LOMpuer stresr, making those temy mare
cligtinct and easier o identily.

Mok the Compiar easr 10 508" soraen I Righ someon! mods

Biake the text on pour sereen lasger or smaller

Vol can make the teat fand other things Ske long Seger withous thanging
e sereen resalutinn of your monitor or fapiog sereen, That way, you van
rrake ekt essber 1 s and S keap yaus monitar oF laptop seb i the best

possiny reseludion.

PR LS LY, bbb bbb T N s ™
N Y
C Ry ®
Catent . By
iR Liraeage the 1w ol o Reeny.
Rt aheton = e S d&xa:-v.-g - ik w 3 SRSy
A fegtina
& Sikostvacts # Sonddo BED Ertet S

b Bl dr gt
o Rientbont + 5PEN

s B § SRE s

Ao Bea iy ial

Eanton pavg ssday

e cedy e et s
; :

e N

Laclvas et Hadot

fhizplay soreen showing “Thange rhe e of olf Heme aplions

Haar text voadd aloud with Namrator

Marratar, & basie soreen roader thist raads sloud the et that appsars o
serean, and describes avants such a8 ervor messages, bas been redesigned in

Windows § s b subsiantially faster, and 10 support many now features,

Whsther pou'se an indhidead who iy Bind, has lovw vigion, or, are fully
shahted, you will by able to use Windows 8 from tha first time you start your

[ty

By delault ontouch-only devices, Marrator can be launched Loy siraply
brolding shvwa the Windaws loge butien and prassing the Voluse Up
Bustton (85 stop Naeraior from seading, tap once with dva Sngersy Tnee
fiarvatar s narning, you o use NarEier's B in toueh commands o
zxplore tha scroen and control your devive,

Rage.340.0f 108 Lm/enable/guidesivision.aspx Ford Ex.4002;4




 Guide for Individuals with Vision Impairments Page 4 of 8

Thers are alio some new tonfigueation options for Marrstar in Windows 8
and Windows BT, You tan seiect ang of severst voites, change the speed af
which Narator speaks, treate customizable keyboard commands, snd
speciy many othar seiings 1o sult your preferences.

' Y

1 Bress sy hey ow the beyboased o hear the name of that iczy_. Pogas Capa Lack + F3 fnsndowthel
3 Gl st o Masesior camenands. Frevs the Tab kiy W nnvigate thevegh the sprifons, Press Caps §
itk ~ Fee b ndt Plamator. H

General
Chssnge iy Maoratos mens s oher denvand sotings

Navigation
Ehange due yot Iteact with yous PO weing Marrator

Yolce

Change the spned. pitck or vidarse of Bt ereat vedos or choote & new wice

2
3
R
0
R
2

2%

7 os
SR

Commands

Lreate yaur ows keydowd commands

SIS

Ainimize
Hlnimie this window anS relues §2 youe 298

Bt

£t Mavratar

B S B S 555 S5 555555 5 S 5 5554655557

Z

S

G mnnn::n:i s

Serrater Settings Sioluy boy shiowing avelable setingy
Use gpeach recognition to operate windmws and programs

Speach Recognition i Windows 8 slfows you i command your PLwith
wour yolsemincliding the capability 1o dictate into slmost any application.
Yo o0 shictate uemeras aned smail v sierf e wed by saying what you
508, An #asy soiup process and an ineractive ol are wvaiiable 1o
faviiantes pou with the spesch commands and W yOur COmMBuer 8
Better understand you.

Lenrn whist you can do with Speerh Resognition and how (o set up Speesh
Regagnition incleding how 1o s up your micrnphone, isach youwrsel how i

3l o your computar, and frain your computer 10 recognizs your speesh.
Make Microsoft Office programs easier to use

A numbar of accessibility options in Microsaft Qifics products maks i easier
for peoglz with vition bnpstrments to intaract with thel compratery while
ereating Word documents, Bxesl spreadstmes, PowearPoint presentations,

and maore.
Use Read Mode for s clesrer view

Hse the new Read Mode s Woed 2013 for s beautiful, distraction-free
reading exporience, Read Mode hidas masey of the buttons and tasis 50 you
can et shsorbad I your reading withost diswactions, To open Read Mode,
press ALT+W, g thon preos £ To move from page (o pags In 8 dogamant,
o e of the fofowing:

~ {lick the anows on the talt and right sides of the pages.

Rage.346:0f 1084 m/enable/guidesivision.aspx Ford Ex21002 4
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¢ Press page down and page ug or the spacebsr and backspace an the
eyhoargd, You Can sls use the arw baps or the ool wheed on yous
FROUSE,

= Hyou'te on 3 tonuch devics, swips 18lt or dght with your fingse,

Also while in Read Mods you can doutsie-click & plcture 10 got an entarged
vieny, Chek outsice the fmage to sbum toe reading

PRIy

:
RANWR

Dacument in Reed Mode of Gifice 2018

Use the Speak foxd-in-spesch fasturs

Text-to-speech (V5] i the sbility of your computer to play back weitten text

28 spoben words, Dapending wpon your configuration and stalied 118
SHEINGE, Yo 08N hear Mot text e SHDOSTE ON FOUF screen i Word 3018,
Crtlnok 013, FowarPoing 2013 snd OneNote 2013,

Add Spoak to the Quik Ssouss Tanlbar

Yok cians add the Speak command ta your Quick Avcess Toolbar by deing the

faifswing:

1 feext to the Quick Sovess Tootbar, slick Sustomies Suick Scecexs

Terallrar.

Click More Sammmands,

. i the Choose commends o Bist, selent AH Conenands.

Seroft down fo the Spesk sommand, select &, snd then click sdd.

. Chok Qg

& Ve POnd AT 10 use the tada-speach command, giick the fton on
the Quich Agosss Toolbar,

wtoB L pa

R R
O R R

Page Sof 8

% Lahoenaes e Dok 81288 ook

{ “ Tpanngialsg

Ward Qpstionrs divlog box whars the Sgeok cormiand i sefected fo addd to the
ek Avgess Toofber

Lot Badd o2

.. LIPS

with: Speak commond added and Righlighted

Lhivk Aveess

Rage3470f 408 om/enable/guidesivision.aspx
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Rake Office docwnents, presentaiions, and spreadshesis
more scoessible

A number of socassibility options in Microsolt (ffice groducts help you a3
the content authar make your documents, spreadshaets, and presentations
wasiar for peopte with visian impainments to beract with, T learn mare, see
Creating acoassible Office fHes,

Accessibility Checker

Worg 2013, Bl 2013, and PowarPoint 2053 inchude an Accessibifity
Chacker that halps weery treais more accessible contant. By idemifying sreas
that might be challanging for users with disabilities o visw o1 e, and
providing 8 task gang o roview those aress, ssers can fix potsntial probdems
with their cantent belare finalizing.

Usgaonmal Wl

Protocs Dotument

LN v e oF TNARIRT BUORIE AN NN U0 N St

o

£ TS0 TLNANSL B0 gt
AW

ek Ancesidily tommend by Wond 2018

Check Acvessitdity comnand in Word 2083

Giffce Web Apps support assistive technology and speech
racognition software

{Hfice Web Apps provide support for assistive techrolngles such 8 scrasn
readers and sprach recogniton software. Find more information on
areesyibility features in Office Web Apps,

Irtemmat Explorer avcessibility fostures avaliable in Web Apps

Because Office Web Apps nuint In the Beowsor, 515 S5 LS your wab
browser's {eatures that improve the resdabiilly of pages. Find out sbout
sision refatadd acrassitaiity Pesturas I Intemet Expicrer,

fave araund webpages with the kevboard

H you have tow vision 10y sometimes difficul? o see Hnkg on webpsyes, and
if vou're biind you'll use the keybosrd rather than the msuse of display t©
work with your commputer, You can move sround webpages quickly using the
keyboand in Web Apps.

+ Keyboard shortcuts i Word Wek Apg
« Keyhoard shostculs in Bxvel Weh dpp
« Feybosid shorcuts in FowerPoint Web App

Rage-348:0f :08Fm/cnable/puides/vision.aspx Ford Ex.:1002:4
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¢+ Keyboard shortouls in Onahote Web App
e webpages mors clearly with Internest Bxplorer

Fav et visibifity of webpages vou gan change the fonis, fued sives, tex
and backgrownd cotors, or zoom in on 2 webpage to entzrgs | or 2pom ot
10 soe o of the pege o srean.

Joom in on & webpage

Make everything on & webpage easier (0 see by aoaming in, o enlarging the
whoie page incuding images and lext. You can xoam from 05 to JO00%.

Press Corle Flus sign {43 to zoom in, or Cird+ Minus sign {-} 10 2o0m out,

i, witile viewing your Insrmet Bgsorar wingow from the daskiog, select the
s Foeamm wud, o the desiied parcentags, You tan aise select Custum 10 5ot
& parnentage up to J000 percent.

Toals jzon &t the top of the window, select Zoom, then selsct Loowm in,

L ———

R R

o

_Ie_m_n‘m_in‘
B | Sdseutaiimen
EO% - : View dowedonds Lorisd
LIRR © - Bianage addan
8% P13 devalapartosls
W% Cirtel “Goto ginmed spa

: taphet apticns
Al s Baloer

fnterngs Opdions Tomls meng apen 19 oo fevel aplicns
Lears roove about Internet Bxplorer 38

Fid sssistive technology for visien Impairments

Yout can shog for swsisthes tachnology products compatibls with Mictosal
Windows mads by independent assistive technology companies, Peaple wha
have vighon Impalrmsents may be Interested n the fullowing assistive
technoiogy:

- Geroen magnifiers work ke 2 magnifeing ghlass. They enfarge o
partion of the screen 88 the user moves the lotusincreasing legibisty
foir some wsers, Same sorsen endargers isoftwars arhardwars alfow &
wset i 200m i and olt on & pacticaiar ares of the sereen, Lesen about
Magrifiar in Windsws 8 Windows 7, Windaws Vista, and the tuiitds
zoom and magnify features In Mitrosolt mouse and keyhisand
propduats,

Rage«349:0f 208 Fom/cnable/guidesivision.aspx Ford Ex.;1@02:14
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©
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"

“

Sersen readers are software programs that prasant graphics and tex
a5 speech, A serenn roader in used to varbalize, oy "speak,” sveryihing
o the goresn intleding names gnd descriptinng of contrs) Butdons,
menis, ekl snd punckistion,

Hratlie printers {or ambossers) transfer computer genarated text inte
snbossed Braille ouiput Braills ranstation programs canvart text
scanned I or generated vis siandard word processing programs inte
Brailie, which can be printed into ratsed Brailia,

Beaiite displays provide tardie output of information representad on
the comgiter soress, The wser reads ths Beallle {eiers with his or her
fingers, and then, after 3 line is resd, rafreshes the display (o read the
et fine,

Braiile notedakears grable o parsasn who is bind to captere notes and
hen transfer therm 00 a PO Beaille notetakers ake advantage of
refrashabile Hrallfe technology. it some cases, Braills notetakers raplace
of suppinment 3 standard keybnard,

Book readers, Same peopis use a FU configuraiion fur book reading
assistanice, or # deditated reading devics. & persun who is bing might
have printed maserial scanned and read aloud through 3 taxt-in-
spesch software program on the PL Books are available in digleat
foernals thyough various commersial and not-for-peafit nrganteations,

Rage:380-0f 2087 m/enable/guides/vision.aspy
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sobiinTen Oy o e Einfted States  Dhange | AR Rficvosolt Shas
Microsoft Accessibility Sean Miersol oom

Haome Products Demas Toaterials News & Articles Conters
Guides
Gulde for Individuals with Age-Related
. g More Wal Sites
Ipairmants
» Search with Bing
Having trouble seeing things on your computsr screent ° Play games uniine

By the thme wa reach our fties, twoethivds of us have = Gt fingncial sdvice

vision, hearing, or dextedly ampairmants that will impast ~ Finngd traved deals

| our commiter use. DRCaver sasy wiys 10 Juslomize your + Find gveryihing on the Web
compmaer withowt downloading or purchasing smyting. with MEN

Windows

» Winddows §
+ Windows 7

Office

. Oifics 365 Luxtomizing Your 8

> Cifice 2013
> Office 2018

Pl ways to make your keyhonrd sxsier (o use
Five ways to make your #C easier to sex

Magnify your compubar sereen: & ways (o make it
wasier 1o ses

10 tips from 2 {eliow aging computer user on the
awkward age of computing

Helping your parents choose & PO

Helping yuur parents sustomise thair PO

*

-

Sgaistive Technsiogy
Proxdacts

-

fi « Shop and Select &ssistive
Verhnalogy Producis

i
t
t
b

-

« Typss of Assistive

P Techaology Peaducts
e Asistive Technology

Products for Windaws

Videos that Fit Your Life

\\% {'ve learned how o make my
3 computer easier to use

Mo need 10 sguint--as vou get oldes,

gt wiser too and hearn how e

sustonsize yosr PO Lo mpke it sasier

o 5o and use,

2.

Finally, § found someone wha would
o fmien 1o mel
Diszover Speech Recognition and
vouH jove how your PO listens 19
you

Fs‘
S Edn

A grest grandms, and o grest echy
e

3 s saster than you think to stay

. touch, share photos, snd play games
¥ pnling, i {his grandma can do i, 3o
£R0P0N,

. Ergonomizt What's so funny sbhat

2 that?

ir's 2l abnut comlon with Microsef
geganonic keyboards snd mive that
3 your shyla,

sidwide Arcasrbiite Mif_“mgﬁﬁ

§ Privacy Statemant S Merosoft
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Rirdited Samias

Page 1 of |

Thange § A4

Microsoft Accessibility

Praducts

s

Windows

« Pindiws B

o Pindows ¥

< Offive 383

« {Hflce M3

s WS
« Ovfics 2010

>

Typasof A

Tachnology Prod

*

Assistive Technsiogy

Froguas for Windows

3
L rnsdy

Page 352 of 1087

Demng Tutorials Huldes Hews 8 Arvicles Centers
Guides
fegdes
Guids for Individuals with Learning .
{ Bors Information

Impairments

iicrnsodt products indueds aroessibifity features and options that Can be

acjusied o sddress learning praferances as well s difficuities and progucis

Impairmants ranging from dysieds and sttention defict disorder to

setarddation. Many individuals with leaming diffiouities and impainments arg
perfactly capable of leaming I information is presentad o thent in a form

and 2t @ pace that is appropriate 1o thee indrddually. Broviding 2

51

wailtitensory axpariercs of sudic speech paired with & visual repressntation,
i

for exampte. And, reducing visua! and suditony distractions can aid the

inarming process for many peopis.

Fhis guitie desoribies accessilility features bullt into Windows 8 and
Microwoft Office 2013 that e svallable 1o address sormdng impainments and
references. You san abio lsarn about the types of ausistive technaingy

]

7

]

aroducts avaliable o further assit you,

0 Yl saction

£

Make Windows 8 sasler 1o wse

- Adiust sccessibility saitings from the Base of Access Center
Make it saster to focus on tasks

s Diifice fomtures 1o focus on tasks

Surd the web mors eastly with Interna Baplorse 10

Fingd assistive technology for lesming impairments

-

%

&

&

»

Biake Windows § sasier to use

With Windows 8 you can sasily sccest the most commeny used azeessiifiy
options dght from the sign-dn soreen. Sslect the Eass of Scoess button in
the lower-loft comner of your screen, or press the Windews Isge key+43, fo
chooss the settings for vour PO thet you want 10 have avafiatde sach time &
sEas.

Acdiust sroessibility settings from the Base of Access
Lanter

Ths Ease of Aveess Cuateris s convenisnt, contral location whers you can
st up alf of the sccessibility settings Bnd programs available in Windows,
and “get recommaendations” for suggestad seitings 1o B your individiat
earning needs and praferentes

Afterlog-in, you can avcess the Esse of Access Conter by pressing the
Winchaws loge key+1d On 3 touch-enabled device, swipe i from the right
auls of the screen, aned then {8p Search. Enter Base of Sccesy Conter in the
sareh brr, tap ov olick Setibngs, and then tap or Click Ease of Acesss
Tenter in the resulis

Ford Ex

htip:/fwww. microsoft.com/enable’guides/learning aspx

v Shop for laarning progducts
~ Shap for communivation
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Demas Tutorials Gasldes Mates & Articles Centers
Guides
Gudddesy
Guide for Individuals with Dexterity and

e . More Informstion
Bobility Inpairments

Wicrosoft products include acressibility faatures and options that are useful,
antf sometinies sssential 1o people with dederity and mobidlty impaliments.

This guide describes socessibifity {eaturss bullt into Windows § and
Mizroralt Offize that are available to address mabiily and dexterity
mgalrrnenis and preferances. You <an also feam sl the types of esistive
tehnotogy products avatfable to further assist you
in this sectien:

» ke pouy computer satiar (o uke

+ Asgust aceessibility settings froum the Rase of Acgess vty

+ Make the mouse easier 1o use

= Bdake the kavboard sasier 1o s

~ Type without using the keyboard {Gn-Serean Keybasrd}

< Use spoech rectnniticn 10 operate winkdows and programs
Make Microsoft Office programs easier to use

» pove sround webpages sasier with Interns Explorsr
= Find assistive techootogy for mobillly and desterity Impalrments

&

Rake vour sompuier assier to use

with Windows B you can sasily access the most commonly used accessitility
aptions Aght from the sign-insersen, Select the Base of Socess buttonin
sk tower-telt comer of vour screen; or prass the Windaws loge kepe il to
chooss tha settings for your PO 3hat you want o have svailable sach tme 8
staris,

Acfust avcessibility settings from the Bass of Access Center

The Easse of Access Cemder is 3 convendent, tenira! focation whare you can sl
ug &l of the scopesibility settings and programs avallalis in Windows, and
“gel rreommendations” or suggested settngs 1o 6t your individual mebility
s destenity needs and prefarences,

After fog-n, you can azcess the Ease of Secess Center by pressing the
Windowy loge kay+ i On 2 ouch-enabled device, swipe in fram the rdght

of the zeveen, and then tap Sesrch. Snter Erso of Ascass Center in the
srch bow, tap or click Sattings, and then 1ap or click Ease of Sccess
Lantar in the mwsuls.

R

hitp:/fwww.microsoft.com/enable/guides/dexterity aspx

= Shop fur mobily producis

+ Shap for srgonamic
praducis

s hlernsoft comiont ang
ergonamie kavhaards and
mice
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ake the mouse sasloer 0 use

mabaify and dexterity m"-;ﬁm*mmb voho use e paoiise At grauwﬁ o the
Maks thes mouse sssier to use action You caw ioarm how W chooss the

sostor and shon of mouse polntes, W o Mowse Keys, activate & winduw by

hravering over 8 rather than clcking the swowse, and mors,
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Change mosse seitings

YOu Can CuBtomize your mouss 0 8 vardety of ways. For instancs, you £an

swag the functions of your misuse buitoss, maks the mouse polster more

wisife, and after the sorol spoed of the mouss wheel

Use Mouse Keys 1o moes the mouse pointer

i your hawe reztricted arm, hand, o wrish movement you may Deneflt from
doise Keys, With Mouse Kevs, you <an use the numaric keypad on ywauy

kaviisarddnstead of the mouse—~to move the pointer,
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Rlake the keyhoard easier 1o use

Windows options helpdul for peogte with mobility and desterity impairments
who wse the keyboard are grouped in the Make the keyboard sasler to use
sertions, You Can aam haw 10 Bum on PAouse Keys, Sticky Keys, Togghs Kays,
and Filter Kays, and how 10 sefect sdd#inna! aptiong,

Use Windows kevboard shoriouts

Kayboard shomous are combinations of iwo of more keys thaet, whes
pressed, can b wsed 10 perform o task that wodd typically regules o mpuse
gy other powting davice Bayboard shorivuls can miake it easier 1o interact
swith your computsr, saving you time and efion as you work with Windows
ard her PIOgrams.

Change keyboard settings

Custornizing yous kevboard settings can help you work more efficiently. By
cusiaenizing the stings, you can selast how fong you nesd 1o press a bay
elore the keyboard chararisr slants repesting, the spaad at which keyboard
charaniars repeal, and the rate 3t which the cursar Riipks,

g

$ske e bnpland ravise s
00 00 K0 0o Y, By Mmoo RN
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R e hz s 2o B Brytimond
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Beyas I saones B 53 bukownsd dhosants
TN Buienaid einassaAe sl 8oL hayT

PG B00T DO H0000 Q00RO -

“Muke the keyboaed easier o wse” screer in the Eave of Acvess Cenier
Type without using the heybosrd On-Sereen Koyboard)

OmvBoreen Keybowed Sispliys & visuad beyboard with alf of the stardard keys,
instend of relving on the physical keyiasid 1o type and enter data, you zan
wsg Thv-Soreen Kayhoard to sefect keys using the mouss of suather pointiag
device, On-Surser Keyboard in Windows tan be resized and customized to
make ® gasier b see and use. On-Soreen Xeyboand also includes temt
predichan in sght languages. When text prediction is enshbied, a8 you type,
Om-Srraan Keyboard displavs 3 fist of words that you might be trping. You
ran seloct the appropriale one. See also How to uie the touch keyboard

Dn-Screen Kavbound

Page 3 of 6
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e speech recognition o operate windows and progesms

Speech Recogrition in Windaws § and Windows Y sliows vou to command
your PE with your voios-inchading the capability to dictate it slmost any
spplication. You can dictate documents sod ermad and surf the web by
saying whai you sg8, An gasy setup provess and an interactive tutons pre
avaiiahles o fniflacies your with the spesch commands and train your
computer 1o better understand you.

Learn what you can do with Speach Recognition sod how 1o sl up Speech
Recogrition incheding bow 10 $at sp your microphone, teach yoursslf bow to
Hulle 30 your compustas, and 1T YOUR CHMpEIEY 10 recognizg YOur Ineech,

R RSy

R o By b Vs h g

Soongeny youy Spenc Revprition sxperienss

o
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Afasaard o st Lot T Tugipaas
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St 0 i PRl U DAY IR DOPRN 2 AN X Ao e vl Sadeg e
STy KeDiman I 2 Dy Bgun S0 LRI,

PIRNCERNS S R
A s o povs e o v X ¢

Spevch Sevogaition soreen in Controf Panel Eose of Access
Drteract with powr compuster by touck

Using 2 heyhoard and mouse 1 not ahvays possible or desirable for many
people. With Windows § aned Wirdows BT, # yow've got & tauch-soreen
ooy, you a0 st touch your Compsuter soraen for @ more divedy angd
astural way o work. Wie your fingers to soroll, reshee windows, play madia,
arsed pas aned 00, Sen a0 How b wse the touch keyboard.

Dasking with vides faunch button and Bnk to widen on Using o fouch keyboard

AMake Microsolt Office progrems sasier o use

Keyboard shornouts in Microsolt Office producis make it easler for peopls
with mebifity and dederily impairments o interact with thelr computers
witie crasting Word documeants, fxcel spreadshests, PowsrFaing
presentations, and mare,

» Keyhoard shortouts for Word 2013

« Keyhoand shartous for Dutlook 2013

» Fevboard shorteuts for Sxeed 2003

+ Kevhosnd shorous for PowesPaing 3013

Page 4 of 6
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» Keyhosrd shsrtcuts for Actesy 2013
« Keyhoard shonouls for Pryject 2013

Office Web &pps support asshitive tachnology and speach
recognition software

Office Wabs Apps provide suppor far assistive tachaalogies such as seraen
readers and speach recogrition soltwars, Find mome information on
srcussibility features and issuss with Office Wab Apps.

kmternet Explover avcassibility features svaliable In Wab Spps

Bagause Offics Web Apps run in the brewvsss, you £3n use your web
browsers {eaturss that improve the readaebiiity of pages. Find out shout
vighon related accessibility features v Internat Explorar

Rove anound webpages with the kevboard
¥ou can move arcund webpages quichly using the kevbuard in Web Apps.

+ Kayhosed shortcuts iy Woed Web App

« Keyboard shorituts in Bxded Wab App

« Xevhoard shoncuts in Powsrfaint Wb App
« Keyhoard sharicuts in Cnefinie Web Apn

Move around webpages sasier with Internst Explorsr

Accessibifity In Internet Brptorsr fats you select text and move arund 3
webpage with the keyboard, Enhanced keyboard acoess is found in the
imaibar buttons, ssarch box ems, addriss bar, and {abs making surfing the
Wl guicker and easter for peopls with mobiiity and dexterity impairments.

Usw kayboard shorizuis tn navigate webpagss

Pross ihe Tab key 1o move farward betwoen sorson olements andt ShifteTab
10 mmdve backward, By prassing Tab or Shifi+Tab, you can navigate through
the parts of the sereen. Learm mare keyboard shoriouts,

Find assistive technology for mohility and dexterity
Bupairments

You can shop for assistive technology products compatinds with Microsaft
Windows made by Indepandent sssistlvn technoiogy companies, Feoples whs
rave dederity and mobility npainnents may be intarssted n the following
zxsistive tachnology:

» Ergonomis keyboards and mice are designed to be more tomforisble
than a standard keyboard and mouse, To lmprove ths quality and
health of your PC experisnce, Mivroselt designers and srgonomists
created industry-leading kavboard and mouse produsis (o encourage
heaithisr hand and wrist positieng, Microsedt Natural keyboards and
mics have sai the industry standard for comfory, and can significanthy
reducs carpal tunnel syndrmme symploms, Micraseft kevhoards and
mige Also have huditin xoom and magnifier antisns,

Jaysileks can be plugged Inio the computer’s mowse port angd used i
contel the cursar on the soreen. Joysticks benefit users whe need 1o
SEErate B comgaiter with or without the use of their hands, For
grampls, same peaple might eperate the joystick with thair fent o with
the use of & cup on 1op of the joysick that can be manipulated with
thelr chin,

Trackballs ook ks an upside down mouss with 3 movable ball on top
of 3 statinnary base. The ball can b rotsted with & poirding devics or 3
hand, People whe have fing motor shills but lack grass mator shifls can
yze thase devices movs sasiy and comforiably than g traditionat
TUSE,

w

"
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Chvesoveen keyboards provide an image of 2 standard or modiffed
kavhoard on the compater sereen, The user selacts the ke with a
mouse, touch soren, trackbatl jovstick, switch, oy elastmnic pointing
hevice, Sin-soreen kayvboards often have & scanning antion, With the
seanning Capabilily wwensd on, the odhvidual keys on the on-strgen
keybosrd are highlighied. When a desired ey i highlighted, the user is
abls o solect & by wsing 2 swileh positionesd sear a body part that be
of he has snder voluniany contesl, Lesrn sbout the On-Soreen
Keyhmard features by Windows B Windows 7 amd Windows Vista,
Kerybroued flvers inclhde typing akds, such as wond predicion wiilides
antd add-on spatling checkers. Thase products can often be used to
veduce the number of reguired kepstrokes, Keybosed filters enable
Lsers 10 quickly avcess the fetters they seed and 1o svold inadvartently
sedecting keys thay dan't wand,

Fouch scraens re devices placed on the computer moniior for bull
o #) that allow disect selastion or sctivation of the computer by
ioeching the screan. Thess devices can banall some wiars with
mobility impairmants becsuse they present & more acoessible target. it
is sasiar for seme peaple to salect an nption directly rather than
through & mouss msvement of keyboard, Moving the msuse o wsing
the kaybosd for some might requiee graater fine motor skitls than
simmply tonaching the sonen 10 make 2 selaction, Other uiers might
make thel selsctions with agsistive technology such a5 mouth sticks,
With Windows 7 and & touch-sereen moniion v can just iouch your
somputer soreen for a more diesst and natural way 10 work, Use your
Sngers 10 soroll, resize windaws, play madiz, and pan and zoom. Leam
abost Touch technology in Windows 8 and Windows RY, Windows ¥
smed Windows Vista.

Alernstive P hardwars and all-socess warkstations. In some 3508,
alternative BC hardware is nsedad, Some individuals with mobility
wpairments find & chaliznging t open the monidr of & ptop
frause the optop lately bin't sccessibie for tham O some students
might need 8 lapiop o be mounted on & wheelchalr, Such assistive
technology sobutions are referred 10 2y "all-aooess workstations™
Advernative npul devizes {ncluding aernative bayboands, slscironic
pointing chedors, sip-and-pull grstoms, wands and sticks) aliow
inehividuals o coatral thedr computers through means ather than a
standard kayboard or pointing devics,

http:ffwww microsoft. com/enable/guides/dexterity aspx
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Somas

Guides
Gusigds
Guide for Individuals with Hearing Impairments

Hearing npalarsenis encompass 3 rnge of cansdivons—frorm shight hewring
R s deafness. it s estimated that 1 in § computar wsers has some fom of

heasing nss.

Thig guids describes aocassibility fastures bl into Windows 8 that are
wvailable 1o addresy hearing dnpalrments snd preferences inchusding

Fawe & Articles

Lentars

{ Mors Information
| shop for hearing products

wetiusting computer volumne, changing computer sounds, and using texd or
Lifize wsuea! alternatives for sounds. You can also leam ahaut the types of sssietie

wohnoiogy prodects avalable 1o further 25838 you,
o Cifice 365 FEEeR B Hy

o (fee 2013
o {Hfle 2010

5 ihids section:

w

Make Windows B easler 1o use

Acdiust secessibility settings from the Exse of Awess Canter
iy texd or visual alternatives to sounds

Adiust computer volume

i Assistive Techriogy
P Posdiets

-

-

3

= Shop and Select Asslsths
Tashnology Produsts

>

Chvege compuler sounds
Use Difice features for hearing
Find assistive technalagy far head

.

» Typas of Assistive

&

Yachnotogy Products
« Assistive Technology
Froducts for Windows

Maks Windows 8 casier to uss

with Windows § you gan easily access the most commaniy used accessibifity
options dght fram the sign-In screen. Salect the Ease of Access buttsn
the lowerjelt comer of your s<resn, of prass the Windows lege key+l 10
shosse the settings for your B that you want 10 have avsilable esch time it
staris

Adiust aceessibility seltings from the Erse of &coess Senter

The tase of Acgass Center i 3 convardant, zentral logation whitre you ¢an 38t
upy &b of the accessibility settings snd programs avatiable in Windows, sndd
et recommendations” forsuggested settings 1o B yowr hesving and sound

newds and profarances

After logn, you an acoess the Fase of Access Center by pressing the
Windowes ego key+ U, On & touch-onalied device, swips In from the right
audge of the sereesn, and then top Seaveh, Enter Sase of Access Conter i the
suareh box, tag or click Satilngs, and thon top or Gick Ease of Aosess
Center in the ressits,

Ford Ex. 1002
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