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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICATION FOR U.S. LETTERS PATENT

Title:

SYSTEM AND METHOD FOR IDENTIFYING VEHICLE BY UTILIZING
DETECTED MAGNETIC FIELD

Inventor:

Sascha Simon
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Docket No.: 30302

[0001] The present application claims priority from: U.S. Provisional Application No.
61/740,814 filed December 21, 2012; U.S. Provisional Application No. 61/740,831 filed
December 21, 2012; U.S. Provisional Application No. 61/740,851 filed December 21, 2012;
and U.S. Provisional Application No. 61/745,677 filed December 24, 2012, the entire

disclosures of which are incorporated herein by reference.
BACKGROUND

[0002] Vehicle telematics is the technology of sending, receiving and storing information
to and from vehicles and is generally present (at least to a limited extent) in the automotive
marketplace today. For example, both General Motors (through their OnStar offering) and
Mercedes Benz (through their Tele-Aid and more recent mbrace system offering) have long
offered connected-vehicle functionality to their customers. Both of these offerings make use
of the data available on a vehicle’s CAN bus, which is specified in the OBD-II vehicle
diagnostics standard. For example, the deployment of an airbag, which suggests that the
vehicle has been involved in a crash, may be detected by monitoring the CAN bus. In this
event, a digital wireless telephony module that is embedded in the vehicle and connected to
the vehicle’s audio system (i.e., having voice connectivity) can initiate a phone call to a
telematics service provider (TSP) to “report” the crash. Vehicle location may also be
provided to the TSP using the vehicle’s GPS functionality. Once the call is established, the
TSP representative may attempt to communicate with the vehicle driver, using the vehicle’s
audio system, to assess the severity of the situation. Assistance may thus be dispatched by

the TSP representative to the vehicle as appropriate.

[0003] Historically, these services were focused entirely on driver and passenger safety.
These types of services have expanded since their initial roll-out, however, and now offer
additional features to the driver, such as concierge services. The services, however, remain
mainly focused on voice based driver to call center communication, with data services being
only slowly introduced, hindered by low bandwidth communication modules, high cost and

only partial availability on some model lines.

[0004] As a result, while generally functional, vehicle telematics services have
experienced only limited commercial acceptance in the marketplace. There are several
reasons for this. In addition to low speeds and bandwidth, most vehicle drivers (perhaps

excluding the premium automotive market niche) are reluctant to pay extra for vehicle
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telematics services, either in the form of an upfront payment (i.e., more expensive vehicle) or
a recurring (monthly/yearly) service fee. Moreover, from the vehicle manufacturer’s
perspective, the services require additional hardware to be embedded into the vehicle,
resulting in extra costs on the order of $250 to $350 or more per vehicle which cannot be
recouped. Thus, manufacturers have been slow to fully commit to or invest in the provision

of vehicle telematics equipment in all vehicles.

[0005] There have been rudimentary attempts in the past to determine when a smartphone
is in a moving vehicle. Wireless service provider AT&T, Sprint and Verizon, for example,
offer a smartphone application that reacts in a specific manner to incoming text messages and
voice calls when a phone is in what AT&T calls DriveMode™. With the AT&T DriveMode
application, a wireless telephone is considered to be in “drive mode” when one of two
conditions are met. First, the smartphone operator can manually turn on the application, i.e.,
she “tells” the application to enter drive mode. Alternatively, when the DriveMode
application is in automatic on/off mode and the smartphone GPS sensor senses that the
smartphone is travelling at greater than 25 miles per hour, the GPS sensor so informs the
DriveMode application, the DriveMode application concludes that the smartphone is in a

moving vehicle, and drive mode is entered.

[0006] Both of these paths to engaging the AT&T DriveMode application — the “manual”
approach to entering drive mode and the “automatic” approach to entering drive mode -- are
problematic. First, if the smartphone operator forgets or simply chooses not to launch the
DriveMode application prior to driving the vehicle when the application is in manual mode
then the application will not launch. Second, in automatic on/off mode AT&T’s use of only
the GPS sensor to determine when a smartphone is in a moving vehicle is problematic for a
number of reasons. First, the speed threshold of the application is arbitrary, meaning that
drive mode will not be detected/engaged at less than 25 mph. If the vehicle is stopped in
traffic or at a traffic signal, for example, then the DriveMode application may inadvertently
terminate. Second, and perhaps more importantly, AT&T’s DriveMode application requires
that the smartphone’s GPS functionality be turned on at all times. Because the use of a
smartphone’s GPS sensor is extremely demanding to the battery resources of a smartphone,
this requirement severely undermines the usefulness of AT&T’s application. Thirdly this
method does not differentiate between the type of vehicle that the phone is in, e.g. a bus, a

taxi or a train and therefore allows no correlation between the owner of the phone and her
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driving situation. For the classic embedded telematics devices to be replaces by smartphones
it is important to correlate the driver and smartphone owner with her personal vehicle. Only
then the smartphone can truly take the functional role of an embedded telematics device in a

vehicle.

[0007] Accordingly, for at least the foregoing reasons there exists a need and it is an object of
the present invention to provide an improved method and apparatus of determining the

specific identity and type of vehicle a smartphone is in.

SUMMARY
[0008] The present invention provides an improved method and apparatus of determining the

specific identity and type of vehicle a smartphone is in.

[0009] Various embodiments described herein are drawn to a device, for use with a database.
The device includes a field-detecting component, an input component, an accessing
component, a comparing component and an identifying component. The field-detecting
component can detect at least one of an electric field, a magnetic field and an electro-
magnetic field and can generate a detected field signature based on the detected one of an
electric field, a magnetic field and an electro-magnetic field. The input component can input
the detected field signature into the database. The accessing component can access the
detected field signature from the database. The comparing component can generate a
comparison signal. The identifying component can identify one of an item and a location
based on the comparison signal. The field-detecting component can further detect a second
one of an electric field, a magnetic field and an electro-magnetic field and can generate a
second detected field signature based on the detected second one of an electric field, a
magnetic field and an electro-magnetic field. The comparing component can generate the
comparison signal based on a comparison of the detected field signature and the second

detected field signature.

BRIEF SUMMARY OF THE DRAWINGS
[0010] The accompanying drawings, which are incorporated in and form a part of the
specification, illustrate an exemplary embodiment of the present invention and, together with

the description, serve to explain the principles of the invention. In the drawings:

[0011] FIGs. 1A-C illustrate a person and a vehicle at times #;, #2 and #3, respectively;
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[0012] FIGs. 2A-B illustrate a house and a building, respectively;

[0013] FIG. 4 illustrates an example method of identifying an item or a location in

accordance with aspects of the present invention;

[0014] FIG. 5 illustrates an example device for identifying an item or a location in

accordance with aspects of the present invention;

[0015] FIG. 6 illustrates an example method of registering an item or a location in

accordance with aspects of the present invention;

[0016] FIG. 7 illustrates an example of measured magnetic fields associated with a vehicle in

accordance with aspects of the present invention;

[0017] FIG. 8 illustrates another example of measured magnetic fields associated with a

vehicle in accordance with aspects of the present invention;

[0018] FIG. 9 illustrates another example of measured magnetic fields associated with a

vehicle in accordance with aspects of the present invention;

[0019] FIG. 10 illustrates an example of measured magnetic fields and of measured

acceleration associated with a vehicle in accordance with aspects of the present invention;

[0020] FIG. 11 illustrates another example of measured magnetic fields and of measured

acceleration associated with a vehicle in accordance with aspects of the present invention;

[0021] FIG. 12 illustrates another example of measured magnetic fields and of measured

acceleration associated with a vehicle in accordance with aspects of the present invention;

[0022] FIG. 12 illustrates an example method of detecting an item or a location in

accordance with aspects of the present invention; and

[0023] FIG. 14 illustrates an example method of verifying an item or a location in

accordance with aspects of the present invention.
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DETAILED DESCRIPTION
[0024] Aspects of the present invention are drawn to a system and method for determining a
specific item and/or location by utilizing field properties within and/or near the specific item

and or location.

[0025] As used herein, the term "smartphone" includes cellular and/or satellite
radiotelephone(s) with or without a display (text/graphical); Personal Communications
System (PCS) terminal(s) that may combine a radiotelephone with data processing, facsimile
and/or data communications capabilities; Personal Digital Assistant(s) (PDA) or other
devices that can include a radio frequency transceiver and a pager, Internet/Intranet access,
Web browser, organizer, calendar and/or a global positioning system (GPS) receiver; and/or
conventional laptop (notebook) and/or palmtop (netbook) computer(s), tablet(s), or other
appliance(s), which include a radio frequency transceiver. As used herein, the term
"smartphone " also includes any other radiating user device that may have time-varying or
fixed geographic coordinates and/or may be portable, transportable, installed in a vehicle
(aeronautical, maritime, or land-based) and/or situated and/or configured to operate locally

and/or in a distributed fashion over one or more location(s).

[0026] In one non-limiting example embodiment, a smartphone is used to measure a
magnetic field associated with a vehicle to identify the vehicle. In another non-limiting
example embodiment, a smartphone is used to measure a magnetic field associated with a
house to identify the location of the user of the smartphone. These aspects will now be

described in more detail with reference to FIGs. 1A-2B.

[0027] As shown in FIG. 1A, at time #;, a magnetic field 106 is located near vehicle 102.
For purposes of discussion, person 104 is holding a device (not shown) in accordance with an
aspect of the present invention. In this specific example, the device in accordance with an
aspect of the present invention is embodied in a smartphone. In this specific example, the

smartphone is able to detect magnetic field 106.

[0028] As shown in FIG. 1B, at time ¢, the opening of door 108 affects the magnetic field
located near vehicle 102, as shown by filed lines 110. Again the smartphone is able to detect
magnetic field shown by field lines 110.
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[0029] As shown in FIG. 1C, at time #3, the smartphone is not detecting the magnetic field
outside of vehicle 102.

[0030] In accordance with example aspects of the present invention, a smartphone carried by
person 104 may identify vehicle 102 by aspects of magnetic field 102 or magnetic field 108.
Non-limiting detectable aspects of the magnetic fields include an instantaneous magnitude, an
instantaneous field vector, a magnitude as a function over a period of time, a field vector as a

function over a period of time and combinations thereof.

[0031] In accordance with other example aspects of the present invention, a smartphone
carried by person 104 may identify vehicle 102 by aspects of a change of magnetic field 102
to magnetic field 108. Non-limiting detectable aspects of the change magnetic fields include
an instantaneous change in magnitude, an instantaneous change in field vector, a change in
magnitude as a function over a period of time, a change in field vector as a function over a

period of time and combinations thereof.

[0032] In addition to identifying an item, as discussed above with reference to FIGs. 1A-1C,

aspects of the present invention may be used to identify a location.

[0033] As shown in FIG. 2A, at time ¢4, a person 204 is entering a house 202. A magnetic
field 206 is located near house 202. For purposes of discussion, person 204 is holding a
device (not shown) in accordance with an aspect of the present invention. In this specific
example, the device in accordance with an aspect of the present invention is embodied in a

smartphone. In this specific example, the smartphone is able to detect magnetic field 106.

[0034] As shown in FIG. 2B, at time ¢5, person 204 is entering a building 208. A magnetic
field 210 is located near building 208. Again the smartphone is able to detect magnetic field
210.

[0035] In accordance with example aspects of the present invention, a smartphone carried by
person 104 may identify whether person 204 is entering house 202 or building 208 by aspects
of magnetic field 206 or magnetic field 210.

[0036] A more detailed discussion of example working embodiment will now be discussed

with additional reference to FIGs. 3-13.
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[0037] FIG. 3 illustrates an example method 300 of identifying an item or a location in

accordance with aspects of the present invention.

[0038] Method 300 starts (S302) and an item or location is registered (S304). For example,
if a person would like to be able to identify their vehicle, the vehicle would be registered
based on a field associated with the vehicle, whereas if a person would like to be able to
identify a location such as their place of work, then the location would be registered based on
a field associated with the vehicle. A more detailed discussion of registration will now be

provided with additional reference to FIGs. 4-11.

[0039] FIG. 4 illustrates an example device 402 for identifying an item or a location in

accordance with aspects of the present invention.

[0040] FIG. 4 includes a device 402, a database 404, a field 406 and a network 408. In this
example embodiment, device 402 and database 404 are distinct elements. However, in some
embodiments, device 402 and database 404 may be a unitary device as indicated by dotted
line 410.

[0041] Device 402 includes a field-detecting component 412, an input component 414, an
accessing component 416, a comparing component 418, an identifying component 420, a
parameter-detecting component 422, a communication component 424, a verification

component 426 and a controlling component 428.

[0042] In this example, field-detecting component 412, input component 414, accessing
component 416, comparing component 418, identifying component 420, parameter-detecting
component 422, communication component 424, verification component 426 and controlling
component 428 are illustrated as individual devices. However, in some embodiments, at
least two of field-detecting component 412, input component 414, accessing component 416,
comparing component 418, identifying component 420, parameter-detecting component 422,
communication component 424, verification component 426 and controlling component 428
may be combined as a unitary device. Further, in some embodiments, at least one of field-
detecting component 412, input component 414, accessing component 416, comparing
component 418, identifying component 420, parameter-detecting component 422,
communication component 424, verification component 426 and controlling component 428

may be implemented as a computer having tangible computer-readable media for carrying or

CMT Exhibit 1007, Page 26 of 282
CMT v. Sfara - [IPR2024-00966



Docket No.: 30302

having computer-executable instructions or data structures stored thereon. Such tangible
computer-readable media can be any available media that can be accessed by a general
purpose or special purpose computer. Non-limiting examples of tangible computer-readable
media include physical storage and/or memory media such as RAM, ROM, EEPROM, CD-
ROM or other optical disk storage, magnetic disk storage or other magnetic storage devices,
or any other medium which can be used to carry or store desired program code means in the
form of computer-executable instructions or data structures and which can be accessed by a
general purpose or special purpose computer. For information transferred or provided over a
network or another communications connection (either hardwired, wireless, or a combination
of hardwired or wireless) to a computer, the computer may properly view the connection as a
computer-readable medium. Thus, any such connection may be properly termed a computer-
readable medium. Combinations of the above should also be included within the scope of

computer-readable media.

[0043] Controlling component 428 is arranged to communicate with: field-detecting
component 412 via a communication line 430; input component 414 via a communication
line 432; accessing component 416 via a communication line 434; comparing component 418
via a communication line 436; identifying component 420 via a communication line 438;
parameter-detecting component 422 via a communication line 440; communication
component 424 via a communication line 442; and verification component 426 via a
communication line 444. Controlling component 428 is operable to control each of field-
detecting component 412, input component 414, accessing component 416, comparing
component 418, identifying component 420, parameter-detecting component 422,

communication component 424 and verification component 426.

[0044] Field-detecting component 412 is additionally arranged to detect field 406, to
communicate with input component 414 via a communication line 446, to communicate with
comparing component 418 via a communication line 448 and to communicate with
parameter-detecting component 422 via a communication line 445. Field-detecting
component 412 may be any known device or system that is operable to detect a field, non-
limiting examples of which include an electric field, a magnetic field, and electro-magnetic
field and combinations thereof. In some non-limiting example embodiments, field-detecting
component 412 may detect the amplitude of a field at an instant of time. In some non-

limiting example embodiments, field-detecting component 412 may detect a field vector at an
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instant of time. In some non-limiting example embodiments, field-detecting component 412
may detect the amplitude of a field as a function over a period of time. In some non-limiting
example embodiments, field-detecting component 412 may detect a field vector as a function
over a period of time. In some non-limiting example embodiments, field-detecting
component 412 may detect a change in the amplitude of a field as a function over a period of
time. In some non-limiting example embodiments, field-detecting component 412 may

detect a change in a field vector as a function over a period of time.

[0045] Input component 414 is additionally arranged to communicate with database 404 via a
communication line 450 and to communicate with verification component 426 via a
communication line 452. Input component 414 may be any known device or system that is
operable to input data into database 404. Non-limiting examples of input component 414

include a graphic user interface (GUI) having a user interactive touch screen or keypad.

[0046] Accessing component 416 is additionally arranged to communicate with database 404
via a communication line 454 and to communicate with comparing component 418 via a
communication line 456. Accessing component 416 may be any known device or system that

access data from database 404.

[0047] Comparing component 418 is additionally arranged to communicate with identifying
component 420 via a communication line 458. Comparing component 418 may be any

known device or system that is operable to compare two inputs.

[0048] Parameter-detecting component 422 is additionally arranged to communicate with
identifying component 422 via a communication line 460. Parameter-detecting component
422 may be any known device or system that is operable to detect a parameter, non-limiting
examples of which include velocity, acceleration, angular velocity, angular acceleration,
geodetic position, sound, temperature, vibrations, pressure, biometrics, contents of
surrounding atmosphere and combinations thereof. In some non-limiting example
embodiments, parameter-detecting component 422 may detect the amplitude of a parameter
at an instant of time. In some non-limiting example embodiments, parameter-detecting
component 422 may detect a parameter vector at an instant of time. In some non-limiting
example embodiments, parameter-detecting component 422 may detect the amplitude of a
parameter as a function over a period of time. In some non-limiting example embodiments,

parameter-detecting component 422 may detect a parameter vector as a function over a
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period of time. In some non-limiting example embodiments, parameter-detecting component
422 may detect a change in the amplitude of a parameter as a function over a period of time.
In some non-limiting example embodiments, parameter-detecting component 422 may detect

a change in a parameter vector as a function over a period of time.

[0049] Communication component 424 is additionally arranged to communicate with
network 408 via a communication line 462. Communication component 424 may be any
known device or system that is operable to communicate with network 408. Non-limiting

examples of communication component include a wired and a wireless transmitter/receiver.

[0050] Verification component 426 may be any known device or system that is operable to
provide a request for verification. Non-limiting examples of verification component 426

include a graphic user interface having a user interactive touch screen or keypad.

[0051] Communication lines 430, 432, 434, 436, 438, 440, 442, 444, 445, 446, 448, 450, 452,

454, 456, 458, 460 and 462 may be any known wired or wireless communication line.

[0052] Database 404 may be any known device or system that is operable to receive, store,
organize and provide (upon a request) data, wherein the “database™ refers to the data itself
and supporting data structures. Non-limiting examples of database 404 include a memory

hard-drive and a semiconductor memory.

[0053] Network 408 may be any known linkage of two or more communication devices.
Non-limiting examples of database 408 include a wide-area network, a local-area network

and the Internet.

[0054] For purposes of discussion, consider the example where a person is registering their
vehicle. In some example embodiments, the vehicle may be registered based on an approach
and entry into the vehicle as discussed above with reference to FIGs. 1A-C. In some
example embodiments, the vehicle may be registered based upon fields detected while the
person using the device is within the vehicle. For purposes of discussion, consider the
example where a person is registering their vehicle while sitting in the vehicle. In some
example embodiments, the registration may be performed based upon fields detected while
the vehicle is in a specific mode of operation, non-limiting examples of which include
starting up, driving forward, driving in reverse, stopped, accelerating, decelerating and

combinations thereof. For purposes of discussion, consider the following example where a
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person is registering their vehicle based on the starting up of the vehicle. This example will

now be described with additional reference to FIG. 5.

[0055] FIG. 5 illustrates an example method 500 of registering an item or a location in

accordance with aspects of the present invention.

[0056] Method 500 starts (S502) and a field is detected (S504). For example, returning to
FIG. 4, field-detecting component 412 detects field 406. For purposes of discussion, let field
406 be a magnetic field corresponding to the superposition of magnetic fields generated by all
electronic and mechanical systems involved with the ignition of the vehicle. Some example

detected field will now be described with greater detail with reference to FIGs. 6-8.

[0057] FIG. 6 illustrates an example of measured magnetic fields associated with a specific

vehicle in accordance with aspects of the present invention.

[0058] FIG. 6 includes a graph 602, a graph 604, a graph 606 and a graph 608, each of which
share a common x-axis 610 in units of seconds. Graph 602 has a y-axis in units of uT and
includes a function 612. Graph 604 has a y-axis in units of uT and includes a function 614.
Graph 606 has a y-axis in units of uT and includes a function 616. Graph 608 has a y-axis in
units of puT and includes a function 618.

[0059] Function 612 corresponds to the absolute value of the magnitude of a magnetic field
vector (B) of the vehicle. Function 614 corresponds to the magnitude of B in a z-direction
relative to field-detecting component 412. Function 616 corresponds to the magnitude of B
in a y-direction relative to field-detecting component 412. Function 618 corresponds to the

magnitude of B in an x-direction relative to field-detecting component 412.

[0060] A sudden change in the magnetic field manifests as spike 620 in function 612, as
spike 622 in function 614, as spike 624 in function 616 and as spike 626 in function 618.
This spike may be indicative of an event. For purposes of discussion, let this sudden change
in the magnetic field correspond to the ignition of a particular vehicle. In this example
therefore, the vehicle may have a signature based on functions 612, 614, 616 and 618, having
tell-tail spikes 620, 622, 624 and 626, respectively. These functions may be easily
distinguished from signatures based on different events, as will now be described with

reference to FIG. 7.
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[0061] FIG. 7 illustrates another example of measured magnetic fields associated with a

second vehicle in accordance with aspects of the present invention.

[0062] FIG. 7 includes a graph 702, a graph 704, a graph 706 and a graph 708, each of which
share a common x-axis 710 in units of seconds. Graph 702 has a y-axis in units of pT and
includes a function 712. Graph 704 has a y-axis in units of uT and includes a function 714.
Graph 706 has a y-axis in units of uT and includes a function 716. Graph 708 has a y-axis in
units of uT and includes a function 718.

[0063] Function 712 corresponds to the absolute value of the magnitude of a B of the second
vehicle. Function 714 corresponds to the magnitude of B in a z-direction relative to field-
detecting component 412. Function 716 corresponds to the magnitude of B in a y-direction
relative to field-detecting component 412. Function 718 corresponds to the magnitude of B

in an x-direction relative to field-detecting component 412.

[0064] By comparing the overall magnitudes of the detected magnetic fields between FIG. 6
and FIG. 7 it is clear that the fields are associated with two different vehicles. However,
there are additional differences between the detected fields worth noting. A change in the
magnetic field of FIG. 7 manifests as a curve 720 in function 712, as a curve 722 in function
714, as a curve 724 in function 716 and as a spike 726 in function 718. A commonality of
each of these features is a rotation of the magnetic field, which may be indicative of an event.
In this example, the relatively smooth transition of the magnetic field in more than one axis
as shown in functions 714 and 716, is indicative of a smooth movement of the detecting
device within the detected magnetic field. For purposes of discussion, let this smooth change
in the magnetic field correspond to the person, holding the device, entering a vehicle. Also
noteworthy is a sudden change 728 in function 718. This change which is detected in only
one axis may be indicative of another event. For purposes of discussion, let this sudden
change correspond to ignition of the vehicle. Therefore, in this example, the action of
entering a specific vehicle and starting that specific vehicle may have a signature based on

functions 712, 714, 716 and 718.

[0065] FIG. 8 illustrates another example of measured magnetic fields associated with a third

vehicle in accordance with aspects of the present invention.
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[0066] FIG. 8 includes a graph 802, a graph 804, a graph 806 and a graph 808, each of which
share a common x-axis 810 in units of seconds. Graph 802 has a y-axis in units of uT and
includes a function 812. Graph 804 has a y-axis in units of uT and includes a function 814.
Graph 806 has a y-axis in units of uT and includes a function 816. Graph 808 has a y-axis in
units of uT and includes a function 818.

[0067] Function 812 corresponds to the absolute value of the magnitude of a B of the third
vehicle. Function 814 corresponds to the magnitude of B in a z-direction relative to field-
detecting component 412. Function 816 corresponds to the magnitude of B in a y-direction
relative to field-detecting component 412. Function 818 corresponds to the magnitude of B

in an x-direction relative to field-detecting component 412.

[0068] A sudden change in the magnetic field manifests as a curve 820 in function 812, as a
spike 822 in function 814, as a spike 824 in function 816 and as a spike 826 in function 818.
A commonality of each of these features is a brief rotation of the magnetic field, which may
be indicative of an event. In this example, the very brief rotation of the magnetic field in
more than one axis, is indicative of a rotation the detecting device within the detected
magnetic field. For purposes of discussion, let this quick change in the magnetic field
correspond to the person, holding the device, entering a vehicle. Also noteworthy is a small
bump 828 in function 812, a small bump 830 in function 814 and a small bump 832 in
function 816. This small bump, which is detected in only two axes may be indicative of
another event. For purposes of discussion, let this change correspond to ignition of the
vehicle. Therefore, in this example, the action of entering a specific vehicle and starting that

specific vehicle may have a signature based on functions 812, 814, 816 and 818.

[0069] Returning to FIG. 5, once the field is detected (S504), a signature is generated (S506).
In some embodiments, for example as shown in FIG. 4, field-detecting component 412 may
generate a signature of the vehicle based any of functions 612, 614, 616, 618 of FIG. 6, and
combinations thereof. In some embodiments, field-detecting component 412 may
additionally process any of functions 612, 614, 616, 618 and combinations thereof to generate
such a signature. Non-limiting examples of further processes include averaging, adding,

subtracting, and transforming any of functions 612, 614, 616, 618 and combinations thereof.

CMT Exhibit 1007, Page 32 of 282
CMT v. Sfara - [IPR2024-00966



Docket No.: 30302

[0070] Returning to FIG. 5, once the signature is generated (S506), the signature in input
into memory (S508). For example, as shown in FIG. 4, field-detecting component 412

provides the signature to input component 414 via communication line 446.

[0071] In an example embodiment, input component 414 includes a GUI that informs a user
of device 402 that a signature has been generated. Input component 414 may additionally
enable the user to input an association between and item or location and the generated
signature. For example, input component 414 may display on a GUI a message such as “A
signature was generated. To what item/location is the signature associated?” Input
component 414 may then display an input prompt for the user to input, via the GUI, an

item/location to be associated with the generated signature.

[0072] Input component 414 may then provide the signature, and the association to a specific

item or location, to database 404 via communication line 450.

[0073] As discussed above, in some embodiments, database 404 is part of device 402,
whereas in other embodiments, database 404 is separate from device 402. Data input and
retrieval from database 404 may be faster when database 404 part of device 402, as opposed
to cases where database 404 is distinct from device 402. However, size may be a concern
when designing device 402, particularly when device 402 is intended to be a handheld device
such as a smartphone. As such, device 402 may be much smaller when database 404 is

distinct from device 402, as opposed to cases where database 404 is part of device 402.

[0074] Consider an example embodiment, where database 404 is part of device 402. In such
cases, input component 414 may enable a user to input signatures and the item/location
associations, for a predetermined number of items/locations. In this manner, database 404

will only be used for device 402.

[0075] Now consider an example embodiment, where database 404 is separate from device
402. Further, let database 404 be much larger than the case where database 404 is part of
device 402. Still further, let database 404 be accessible to other devices in accordance with
aspects of the present invention. In such cases, input component 414 may enable a user to
input signatures and the item/location associations, for a much larger predetermined number

of items/locations. Further, in such cases, input component 414 may enable other users of
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similar devices to input signatures and the item/location associations, for even more

items/locations.

[0076] An example embodiment may use the differentiating magnetic field properties
between different vehicle types and makes to identify the different vehicle types and makes.
Today’s vehicles are fully equipped with electronic and mechanical actuators and switches,
engine subsystems. All these subsystems are generating their own electromagnetic and
magnetic fields and therefore will alter the overall three-dimensional properties and field
strength fluctuations of the vehicle interior. Particularly the ignition of a vehicle generates a
characteristic magnetic flux for every vehicle. Aspects of the present invention include a
storing these field properties as signatures within database 404 through measurements in the
near field within the vehicle interior for a reference group of make and models. As such, any
user of a device may be able to identify a registered vehicle within database 404. Thus,
through previously stored signatures and additional measurements, the present invention
enables a library of vehicular electromagnetic signatures. This library may be augmented
with additional measurements describing the electromagnetic signatures of different vehicles.

This will be described in greater detail later with reference to FIG. 13.
[0077] At this point, method 500 stops (S510).

[0078] In the examples discussed above with respect to FIGs. 6-8, field-detecting component
412 is detecting magnetic fields as field vectors as functions over a period of time. The
detected signals illustrated in FIGs. 6-8 are easily distinguishable from one another.
Accordingly, the vehicles associated therewith, respectively, may additionally be easily

distinguishable from one another.

[0079] Returning to FIG. 5, method 500 may involve the detection of additional parameters
to associate with an item or location. Specifically, additional aspects of the present invention
are drawn to a system and method for determining a specific item and/or location by
utilizing: 1) field properties within and/or near the specific item and or location; and 2)
additionally detected parameters. In one non-limiting example embodiment, a smartphone is
used to measure a magnetic field associated with a vehicle, and to measure velocity

and/acceleration whether the user of the smartphone is in an identified vehicle.

CMT Exhibit 1007, Page 34 of 282
CMT v. Sfara - [IPR2024-00966



Docket No.: 30302

[0080] For example, returning to FIG. 4, parameter-detecting component 422 may be used to
detect another parameter for use in detecting the vehicle. For purposes of discussion,
consider the example where a person is registering their vehicle based on the walking up to
the vehicle, entering the vehicle and starting up of the vehicle, wherein parameter-detecting
component 422 measured various accelerations of the device as it is being carried by the

person. This example will now be described with additional reference to FIGs. 9-11.

[0081] FIG. 9 illustrates an example of measured magnetic fields and of measured
acceleration associated with the device being carried in accordance with aspects of the

present invention.

[0082] FIG. 9 includes graph 602, graph 604, graph 606 and graph 608, in addition to a
graph 902, a graph 904, a graph 906, a graph 908, a graph 910 and a graph 912, each of
which share a common x-axis 914 in units of seconds. FIG. 9 additionally includes a line
916. Graph 902 has a y-axis in units of m/s? and includes a function 918. Graph 904 has a y-
axis in units of m/s? and includes a function 920. Graph 906 has a y-axis in units of m/s? and
includes a function 922. Graph 908 has a y-axis in units of degrees and includes a function
924. Graph 910 has a y-axis in units of degrees and includes a function 926. Graph 912 has

a y-axis in units of degrees and includes a function 928.

[0083] Function 918 corresponds to the acceleration in a z-direction relative to parameter-
detecting component 422. Function 920 corresponds to the acceleration in a y-direction
relative to parameter-detecting component 422. Function 922 corresponds to the acceleration
in an x-direction relative to parameter-detecting component 422. Function 924 corresponds
to the angular acceleration in a yaw direction relative to parameter-detecting component 422.
Function 926 corresponds to the angular acceleration in a pitch direction relative to
parameter-detecting component 422. Function 928 corresponds to the angular acceleration in

a roll direction relative to parameter-detecting component 422,

[0084] As noted, function 920, the acceleration in the y-direction, changes dramatically. This
corresponds to the up and down motion of a person walking. Further, a spike 930
corresponds to motion of the person sitting into the vehicle. A second spike 932 corresponds
to the large vibration coincident with starting of the vehicle. As discussed above, spikes 620,
622, 624 and 626 correspond to the detected magnetic field associated with ignition of the

vehicle. Now these two separate parameters may be analyzed together to more clearly
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identify an event. In this example, a person is walking to, entering and starting a vehicle. As
shown in each of functions 918, 920 and 922, the dramatic variations in detected acceleration
in each axis (after the vehicle has been started as evidenced by the spikes in the detected
magnetic fields of functions 612, 614, 616 and 618) may be explained by way of the
vibrations of the vehicle now that it is running. This is particularly telling by function 918, or
the acceleration in the z-axis (toward the vehicle). As the person is walking toward the
vehicle, the constant walking velocity registers as no change in acceleration in this axis.
However, after the vehicle is started, which shows as spike 934 in function 918, acceleration

changes in the z-axis as a result of the vehicle vibrating from the engine.

[0085] Functions 924, 926 and 928 are shown here as further non-limiting examples of
additional parameters that may be detected for use to identify a vehicle or location. In this
example however, it should be noted that functions 928 includes a spike 936. This spike in
the “roll” rotational axis is indicative that the device is being rolled, which may correspond to
the phone being in the user’s hand when entering the vehicle. This further supports the
notion that a person is entering a vehicle. This evidence in conjunction with the magnetic

and acceleration signatures may be used to accurately identify the vehicle.

[0086] The additionally detected parameter, in the above example of FIG. 9, reduces the
likelihood of false positive identification of a vehicle with only a magnetic signature. In
accordance with aspects of the present invention, the use of additional parameter signatures
may provide evidence to correctly identify a vehicle — or if the case may be — correctly

identify a location.

[0087] In some embodiments, parameter-detecting component 422 may generate an output
associated with the vehicle based any of functions 918, 920, 922, 924, 926, 928 and
combinations thereof. In some embodiments, parameter-detecting component 422 may
additionally process any of functions 918, 920, 922, 924, 926, 928 and combinations thereof
to generate such an output. Non-limiting examples of further processes include averaging,
adding, subtracting, and transforming any of functions 918, 920, 922, 924, 926, 928 and
combinations thereof. In any of these embodiments, field-detecting component 412 may then
generate a signature of the vehicle based any of functions 612, 614, 616, 618 and
combinations thereof and based on the output generated by parameter-detecting component

422,
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[0088] FIG. 10 illustrates another example of measured magnetic fields and of measured

acceleration associated with a vehicle in accordance with aspects of the present invention.

[0089] FIG. 10 includes graph 702, graph 704, graph 706 and graph 708, in addition to a
graph 1002, a graph 1004, a graph 1006, a graph 1008, a graph 1010 and a graph 1012, each
of which share a common x-axis 1014 in units of seconds. FIG. 10 additionally includes a
line 1016. Graph 1002 has a y-axis in units of m/s? and includes a function 1018. Graph
1004 has a y-axis in units of m/s* and includes a function 1020. Graph 1006 has a y-axis in
units of m/s? and includes a function 1022. Graph 1008 has a y-axis in units of degrees and
includes a function 1024. Graph 1010 has a y-axis in units of degrees and includes a function
1026. Graph 1012 has a y-axis in units of degrees and includes a function 1028.

[0090] Function 1018 corresponds to the acceleration in a z-direction relative to parameter-
detecting component 422. Function 1020 corresponds to the acceleration in a y-direction
relative to parameter-detecting component 422. Function 1022 corresponds to the
acceleration in an x-direction relative to parameter-detecting component 422. Function 1024
corresponds to the angular acceleration in a yaw direction relative to parameter-detecting
component 422. Function 1026 corresponds to the angular acceleration in a pitch direction
relative to parameter-detecting component 422. Function 1028 corresponds to the angular

acceleration in a roll direction relative to parameter-detecting component 422.

[0091] As discussed above with reference to FIGs. 6-7, by comparing the overall magnitudes
of the detected magnetic fields between FIG. 9 and FIG. 10, it is clear that the fields are
associated with two different vehicles. However, there are additional differences between the
detected parameters worth noting. As noted by functions 1018, 1020 and 1022, the
acceleration changes very little until changes in the detected magnetic field as noted by 720,
724, 728 and 732. At this point in time, as evidenced by variations 1030, 1032 and 1034, the
acceleration-detecting component is “jostled” in all three axes. This corresponds to the
relatively constant motion of a person walking, followed by the person entering the vehicle.
Furthermore, as noted by function 1024, 1026 and 1028 there is a generally constant yaw
pitch and roll until the changes in the detected magnetic field as noted by 720, 724, 728 and
732. At this point in time, as evidenced by double variations 1036, 1038 and 1040, the
rotation-detecting component is “spun” in all three axes. These signatures, in conjunction

with the relatively low acceleration as noted in functions 1018, 1020 and 1022, may be
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explained by the device being carried in a purse, for example. In such a case, being carried in
a purse would buffer changes in acceleration, which is reflected in the relatively calm
functions 1018, 1020 and 1022. When the person enters the vehicle and the purse is spun
around and place in a seat, double variations 1036, 1038 and 1040 may result. This is further
evidenced by the lack of acceleration or movement detected in any of functions 1018, 1020,
1022, 1024, 1026 and 1028 after entering the vehicle.

[0092] In some embodiments, parameter-detecting component 422 may generate an output
associated with the vehicle based any of functions 1018, 1020, 1022, 1024, 1026, 1028 and
combinations thereof. In some embodiments, parameter-detecting component 422 may
additionally process any of functions 1018, 1020, 1022, 1024, 1026, 1028 and combinations
thereof to generate such an output. Non-limiting examples of further processes include
averaging, adding, subtracting, and transforming any of functions 1018, 1020, 1022, 1024,
1026, 1028 and combinations thereof. In any of these embodiments, field-detecting
component 412 may then generate a signature of the vehicle based any of functions 612, 614,
616, 618 and combinations thereof and based on the output generated by parameter-detecting

component 422.

[0093] FIG. 11 illustrates another example of measured magnetic fields and of measured

acceleration associated with a vehicle in accordance with aspects of the present invention.

[0094] FIG. 11 includes graph 802, graph 804, graph 806 and graph 808, in addition to a
graph 1102, a graph 1104, a graph 1106, a graph 1108, a graph 1110 and a graph 1112, each
of which share a common x-axis 1114 in units of seconds. FIG. 11 additionally includes a
line 1116. Graph 1102 has a y-axis in units of m/s? and includes a function 1118. Graph
1104 has a y-axis in units of m/s? and includes a function 1120. Graph 1106 has a y-axis in
units of m/s? and includes a function 1122. Graph 1108 has a y-axis in units of degrees and
includes a function 1124. Graph 1110 has a y-axis in units of degrees and includes a function
1126. Graph 1112 has a y-axis in units of degrees and includes a function 1128.

[0095] Function 1118 corresponds to the acceleration in a z-direction relative to parameter-
detecting component 422. Function 1120 corresponds to the acceleration in a y-direction
relative to parameter-detecting component 422. Function 1122 corresponds to the
acceleration in an x-direction relative to parameter-detecting component 422. Function 1124

corresponds to the angular acceleration in a yaw direction relative to parameter-detecting
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component 422. Function 1126 corresponds to the angular acceleration in a pitch direction
relative to parameter-detecting component 422, Function 1128 corresponds to the angular

acceleration in a roll direction relative to parameter-detecting component 422.

[0096] By comparing the overall magnitudes of the detected magnetic fields between FIGs.
9-11, it is clear that the fields are associated with different vehicles. However, there are
additional differences between the detected parameters worth noting. As noted by
fluctuations 1130, 1132 and 1134 of functions 1118, 1120 and 1122, respectively, the
acceleration changes drastically in correspondence with changes in the detected magnetic
field as noted by 820, 822, 824 and 826. As discussed above, with reference to FIG. 8, this
corresponds to entry into the vehicle. Further, as noted by spikes 1136, 1138 and 1140 of
functions 1118, 1120 and 1122, respectively, the acceleration changes drastically in
correspondence with changes in the detected magnetic field as noted by 828, 830 and 832.
As discussed above, with reference to FIG. 8, this ignition of the vehicle. At this point in
time, as evidenced by spikes 1136, 1138 and 1140, the acceleration detecting component is

“jostled” in all three axes.

[0097] Furthermore, as noted by function 1124, 1126 and 1128 there is a generally constant
yaw pitch and roll until the changes in the detected magnetic field as noted by 820, 822, 824
and 826. At this point in time, as evidenced by changes 1142, 1144 and 1146, the rotation-
detecting component is “spun” in all three axes as a result of the person entering the vehicle.
Then the yaw pitch and roll remain constant for a period indicated by portions 1148, 1150
and 1152 of functions 1124, 1126 and 1128, respectively. These signatures may be explained
by the user setting the device down into one position after the entering the vehicle. At this
point in time, as evidenced by changes 1142, 1144 and 1146, the rotation-detecting
component is “spun” in all three axes as a result of the person entering the vehicle. Then the
yaw pitch and roll again change as indicated by portions 1154, 1156 and 1158 of functions
1124, 1126 and 1128, respectively. These signatures may be explained by the person moving

the device.

[0098] In some embodiments, parameter-detecting component 422 may generate an output
associated with the vehicle based any of functions 1118, 1120, 1122, 1124, 1126, 1128 and
combinations thereof. In some embodiments, parameter-detecting component 422 may

additionally process any of functions 1118, 1120, 1122, 1124, 1126, 1128 and combinations
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thereof to generate such an output. Non-limiting examples of further processes include
averaging, adding, subtracting, and transforming any of functions 1118, 1120, 1122, 1124,
1126, 1128 and combinations thercof. In any of these embodiments, field-detecting
component 412 may then generate a signature of the vehicle based any of functions 612, 614,
616, 618 and combinations thereof and based on the output generated by parameter-detecting

component 422.

[0099] In the examples discussed above with respect to FIGs. 9-11, just as with the examples
discussed above with respect to FIGs. 6-8, the detected magnetic signals are easily
distinguishable from one another. Accordingly, the vehicles associated therewith,
respectively, may additionally be easily distinguishable from one another. However, in
situations where the magnetic field signatures may be somewhat similar, it may be more
difficult for a device in accordance with aspects of the present invention to distinguish
vehicles — solely on the detected magnetic (or electric or electro-magnetic) fields. As such,
the use of further distinguishing with at least a second detected parameter may help
distinguish the vehicles.

[00100] In the examples discussed above with respect to FIGs. 9-11, parameter-
detecting component 422 is detecting acceleration vectors as functions over a period of time.
The detected acceleration signals illustrated in FIGs. 9-11 are easily distinguishable from one
another. Accordingly, even if such vehicles had similar magnetic signatures, the vehicles
associated with the detected acceleration signals, respectively, may additionally be easily

distinguishable from one another.

[00101] The above discussed examples of FIGs. 9-11 are merely provided for
purposes of explanation and are not limiting. Clearly, any other type of detectable parameter
may be used to additionally distinguish an item or location in accordance with aspects of the

present invention.

[00102] It should be noted that the detected fields and parameters in the examples
discussed above with reference to FIGs. 6-11 are non-limiting examples. Each vehicle may
have a distinct signature, just as each person may have a unique gait that will register a
unique acceleration signature. An aspect of the present invention is the recording of a field
signature, and in some cases an additional parameter signature, for future use to detect a

vehicle or location.
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[00103] In an example embodiment, field-detecting component 412 may detect
magnetic field vectors associated with the approach and entry into vehicle 102, for example
as discussed above with reference to FIGs. 1A-C, whereas parameter-detecting component
422 may detect three dimensional acceleration associated with the gait of person 104, the
motion of person 104 opening door 108 and the motion of person 104 sitting in vehicle 102.
An overall signature may be generated based on the signatures generated from each of field-

detecting component 412 and parameter-detecting component 422.

[00104] In another example embodiment, field-detecting component 412 may detect
magnetic field vectors associated the inside of vehicle 102 while it is operating, whereas
parameter-detecting component 422 may detect ambient noise associated with the running
engine and road noise associated with vehicle 102 while it is operating. An overall signature
may be generated based on the signatures generated from each of field-detecting component

412 and parameter-detecting component 422.

[00105] Returning to FIG. 3, after the item or location has been registered (S304), an
item or location is detected (S306). For example, the next time the person approaches a
vehicle, a device in accordance with aspects of the present invention would detect a field
associated with the vehicle. Similarly, for example, the next time the person approaches a
location, a device in accordance with aspects of the present invention would detect a field
associated with the location. A more detailed discussion of registration will now be provided

with additional reference to FIG.12.

[00106] FIG. 12 illustrates an example method 1200 of detecting an item or a location

in accordance with aspects of the present invention.

[00107] Method 1200 starts (S1202) and a field is detected (S1204). This is the same
as the field being detected (S504) as discussed above with reference to method 500. For
example, returning to FIG. 4, field-detecting component 412 detects a new field. For
purposes of discussion, let the new field be a magnetic field corresponding to the
superposition of magnetic fields generated by all electronic and mechanical systems involved

with the ignition of a vehicle.

[00108] Returning to FIG. 12, once the field is detected (S1204), a signature is
generated (S1206). This is similar to the signature being generated (S506) as discussed
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above with reference to method 500. In some embodiments, for example as shown in FIG. 4,
field-detecting component 412 may generate a signature of the vehicle based any of functions
612, 614, 616, 618 of FIG. 6, and combinations thereof. In some embodiments, field-
detecting component 412 may additionally process any of functions 612, 614, 616, 618 and
combinations thereof to generate such a signature. Non-limiting examples of further
processes include averaging, adding, subtracting, and transforming any of functions 612, 614,

616, 618 and combinations thereof.

[00109] This second signature is provided to comparing component 418 via

communication line 448.
[00110] At this point, method 1200 stops (S1208).

[00111] Returning to FIG. 3, after the item or location has been detected (S306), it is
verified (S308). For example, a device in accordance with aspects of the present invention
would determine whether the newly detected vehicle is the vehicle that was previously
registered. Similarly, a device in accordance with aspects of the present invention would
determine whether the newly detected location is the location that was previously registered.
A more detailed discussion of registration will now be provided with additional reference to

FIG.13.

[00112] FIG. 13 illustrates an example method 1300 of verifying an item or a location

in accordance with aspects of the present invention.

[00113] Method 1300 starts (S1302) and the previously stored signature is accessed
(S1304). For example, as shown in FIG. 4, access component 416 retrieves the previously-
stored signature from database 404 via communication line 454. Access component 416 then
provides the retrieved, previously-stored signature to comparator 418 via communication line

456.

[00114] Returning to FIG. 13, now that the previously stored signature has been
accessed (S1304), the signatures are compared (S1306). For example, as shown in FIG. 4,
comparator 418 compares the retrieved, previously stored signature as provided by access
component 416 with the newly generated signature as provided by field-detecting component
412.
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[00115] Returning to FIG. 13, now that the signatures have been compared (S1306),
the item/location may be identified (S1308). For example, as shown in FIG. 4, comparator
418 provides an output to identifying component 420 via communication line 458. If the
retrieved, previously stored signature as provided by access component 416 matches the
newly generated signature as provided by field-detecting component 412, then the newly
detected item/location is the same item/location that was previously registered. In such a
case, identifying component 420 may indicate that the newly detected item/location is the
same item/location that was previously registered. If the retrieved, previously stored
signature as provided by access component 416 does not match the newly generated signature
as provided by field-detecting component 412, then the newly detected item/location is not
the same item/location that was previously registered. In such a case, identifying component

420 may indicate that the newly detected item/location is the same item/location that was

previously registered.
[00116] At this point, method 1300 stops (S1310).
[00117] Returning to FIG. 3, after the item or location has been verified, the data is

updated (S310). For example, in some embodiments, as shown in FIG. 4, comparator 418
may determine that the previously stored signature as provided by access component 416
does not exactly match the newly generated signature as provided by field-detecting
component 412, but the difference between the previously stored signature as provided by
access component 416 does not exactly match the newly generated signature as provided by
field-detecting component 412 is within a predetermined acceptable limit. In such cases,
identifying component 420 may indicate that the newly detected item/location is still the
same item/location that was previously registered. Further, comparator 418 may provide the
newly generated signature as provided by field-detecting component 412 to access
component 416 via communication line 456. Access component 416 may then provide the

newly generated signature to database 404 via communication line 454.

[00118] In this manner, database 404 may be “taught” to accept variations of
previously registered signatures. In some embodiments, an average of recognized signatures
may be stored for future use. In some embodiments, a plurality of each recognized signature

may be stored for future use.

[00119] Returning to FIG. 3, device 402 waits to detect a new field (S306).
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[00120] The example embodiments discussed above are drawn to identifying an item
or location using fields associated therewith. Once identified, other functions may be
available. For example, consider the situation wherein a device in accordance with aspects of
the present invention is embodied in a smartphone. In such an example, once an item (e.g., a
vehicle) or a location (e.g., a house) is identified, the smartphone may institute a suite of
applications and turn off other applications. In a specific example embodiment, the
identification of a vehicle may be used to place a smartphone in a “Vehicle Mode,” wherein

the smartphone will operate in a particular manner because it is determined to be in a vehicle.

[00121] In accordance with aspects of the present invention discussed above, the sensors
and functionalities of smartphones can be used to supplement or even replace the known
vehicle-based techniques of vehicle telematics. More specifically, smartphone-to-smartphone
(when both phones are in Vehicle Mode), smartphone-to-infrastructure and infrastructure-to-
smartphone communications (again, when the smartphone is in Vehicle Mode) can provide
drivers with a wide range of telematics services and features, while resulting in little or no
additional cost to the vehicle driver (because she likely already has a smartphone) or the
vehicle manufacturer (because it doesn’t have to provide the purchaser of the vehicle with a
smartphone and also doesn’t have to embed costly vehicle telematics equipment in the
vehicle). To be able to do so, however, the smartphone again has to be able to “know” that it
is in Vehicle Mode and be able to determine in what vehicle it is. Ideally for various
applications it is necessary to be able to determine if the smartphone is in the vehicle that is
owned by the smartphone user. Aspects of the present invention enable a smartphone to
know that it is in Vehicle Mode based on detected magnetic, electric, magneto-electric fields

and combinations thereof.

[00122] Further in accordance with the present invention, a smartphone may utilize its
magnetometer function to periodically measure the electromagnetic levels sensed at the
smartphone’s current location. The smartphone uses its processing capabilities to try to map
the periodic electromagnetic levels sensed by the smartphone with the vehicular
electromagnetic signatures stored in library. If the periodic electromagnetic levels sensed by
the smartphone match any of the specific vehicle signatures stored in the library, then the
processor of the smartphone may generate and/or otherwise output a signal indicating that the
smartphone is located in the specific vehicle, which in turn will be used by the Vehicle Mode

detection method to trigger certain functions.
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[00123] The Vehicle Mode relevant sensor suite may be monitored at intervals depending
on detected speed and location, for example, up to several times per second. The magneto
metric sensor output may be monitored dependent on the accelerometer output as this will
indicate a movement of the phone either within the vehicle environment or of the vehicle

itself.

[00124] In the drawings and specification, there have been disclosed embodiments of the
invention and, although specific terms are employed, they are used in a generic and
descriptive sense only and not for purposes of limitation, the scope of the invention being set

forth in the following claims.

CMT Exhibit 1007, Page 45 of 282
CMT v. Sfara - [IPR2024-00966



Docket No.: 30302

CLAIMS
What is claimed as new and desired to be protected by Letters Patent of the
United States is:

1. A device, for use with a database, said device comprising:

a field-detecting component operable to detect at least one of an electric field, a
magnetic field and an electro-magnetic field and to generate a detected field signature based
on the detected one of an electric field, a magnetic field and an electro-magnetic field;

an input component operable to input the detected field signature into the database;

an accessing component operable to access the detected field signature from the
database;

a comparing component operable to generate a comparison signal; and

an identifying component operable to identify one of an item and a location based on
the comparison signal,

wherein said field-detecting component is further operable to detect a second one of
an electric field, a magnetic field and an electro-magnetic field and to generate a second
detected field signature based on the detected second one of an electric field, a magnetic field
and an electro-magnetic field, and

wherein said comparing component is operable to generate the comparison signal

based on a comparison of the detected field signature and the second detected field signature.

2. The device of claim 1, wherein said field-detecting component is operable to detect
the at least one of an electric field, a magnetic field and an electro-magnetic field as a

function over a period of time.

3. The device of claim 1, further comprising:

a parameter-detecting component operable to detect a parameter and to generate a
parameter signal based on the detected parameter,

wherein said identifying component is operable to identify the one of an item and a

location based additionally on the parameter signal.

4. The device of claim 3, wherein said parameter-detecting component is operable to

detect, as the parameter, one of the group consisting of a velocity, acceleration, angular
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velocity, angular acceleration, geodetic position, sound, temperature, vibrations, pressure,

biometrics, contents of surrounding atmosphere and combinations thereof.

5. The device of claim 1, further comprising a communication component operable to

wirelessly communicate with a network.

6. The device of claim 1,

wherein said field-detecting component is operable to detect a magnetic field,

wherein said input component is further operable to input an association between a
vehicle and the detected magnetic field,

wherein said field-detecting component is further operable to detect a second
magnetic field and to generate a second detected field signature based on the detected second
magnetic field, and

wherein said identifying component is further operable, based on the association, to

identify the vehicle as the item.

7. The device of claim 6, further comprising:

a verification component operable to provide a request for verification based on the
comparison signal and the association,

wherein said input component is further operable to input a verification based on the

request for verification.

8. A method, for use with a database, said method comprising:

detecting, via a field-detecting component, at least one of an electric field, a magnetic
field and an electro-magnetic field;

generating, via the field-detecting component, a detected field signature based on the
detected one of an electric field, a magnetic field and an electro-magnetic field;

inputting, via an input component, the detected field signature into the database;

accessing, via an accessing component, the detected field signature from the database;

generating, via a comparing component, a comparison signal;

identifying, via an identifying component, one of an item and a location based on the

comparison signal;
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detecting, via the field-detecting component, a second one of an electric field, a
magnetic field and an electro-magnetic field; and

generating, via the field-detecting component, a second detected field signature based
on the detected second one of an electric field, a magnetic field and an electro-magnetic field,

wherein said generating a comparison signal comprises generating the comparison
signal based on a comparison of the detected field signature and the second detected field
signature.

9. The method of claim 8, wherein said detecting comprises detecting the at least one of
an electric field, a magnetic field and an electro-magnetic field as a function over a period of

time.

10.  The method of claim 8, further comprising:

detecting, via a parameter-detecting component, a parameter; and

generating, via the parameter-detecting component, a parameter signal based on the
detected parameter,

wherein said identifying comprises identifying the one of an item and a location based

additionally on the parameter signal.

11. The method of claim 10, wherein said detecting a parameter comprises detecting, as
the parameter, one of the group consisting of a velocity, acceleration, angular velocity,
angular acceleration, geodetic position, sound, temperature, vibrations, pressure, biometrics,

contents of surrounding atmosphere and combinations thereof.

12. The method of claim 8, further comprising wirelessly communicating, via a

communication component, with a network.

13. The method of claim 8, further comprising:

inputting, via the input component is further operable to input an association; and

identifying, via the identifying component, a vehicle,

wherein said detecting, via a field-detecting component, at least one of an electric
field, a magnetic field and an electro-magnetic field comprises detecting detect a magnetic
field,
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wherein said inputting an association comprises inputting an association between a
vehicle and the detected magnetic field,

wherein said detecting a second one of an electric field, a magnetic field and an
electro-magnetic field comprises detecting a second magnetic field,

wherein said generating a second detected field signature comprises generating a
second detected field signature based on the detected second magnetic field, and

wherein said identifying a vehicle comprises identifying, based on the association, the

vehicle as the item.

14. The method of claim 13, further comprising:
providing, via a verification component, operable to provide a request for verification
based on the comparison signal and the association; and

inputting, via the input component, a verification based on the request for verification.

15. A non-transitory, tangible, computer-readable media having computer-readable
instructions stored thereon, for use with a database, the computer-readable instructions being
capable of being read by a computer and being capable of instructing the computer to
perform the method comprising:

detecting, via a field-detecting component, at least one of an electric field, a magnetic
field and an electro-magnetic field;

generating, via the field-detecting component, a detected field signature based on the
detected one of an electric field, a magnetic field and an electro-magnetic field,

inputting, via an input component, the detected field signature into the database;

accessing, via an accessing component, the detected field signature from the database;

generating, via a comparing component, a comparison signal;

identifying, via an identifying component, one of an item and a location based on the
comparison signal;

detecting, via the field-detecting component, a second one of an electric field, a
magnetic field and an electro-magnetic field; and

generating, via the field-detecting component, a second detected field signature based

on the detected second one of an electric field, a magnetic field and an electro-magnetic field,

CMT Exhibit 1007, Page 49 of 282
CMT v. Sfara - [IPR2024-00966



Docket No.: 30302

wherein said generating a comparison signal comprises generating the comparison
signal based on a comparison of the detected field signature and the second detected field
signature.

16. The non-transitory, tangible, computer-readable media of claim 15, wherein the
computer-readable instructions are capable of instructing the computer to perform the method
such that said detecting comprises detecting the at least one of an electric field, a magnetic

field and an electro-magnetic field as a function over a period of time.

17. The non-transitory, tangible, computer-readable media of claim 15, the computer-
readable instructions being capable of being read by a computer and being capable of
instructing the computer to perform the method further comprising:

detecting, via a parameter-detecting component, a parameter; and

generating, via the parameter-detecting component, a parameter signal based on the
detected parameter,

wherein said identifying comprises identifying the one of an item and a location based

additionally on the parameter signal.

18. The non-transitory, tangible, computer-readable media of claim 17, wherein the
computer-readable instructions are capable of instructing the computer to perform the method
such that said detecting a parameter comprises detecting, as the parameter, one of the group
consisting of a velocity, acceleration, angular velocity, angular acceleration, geodetic
position, sound, temperature, vibrations, pressure, biometrics, contents of surrounding

atmosphere and combinations thereof.

19. The non-transitory, tangible, computer-readable media of claim 15, the computer-
readable instructions being capable of being read by a computer and being capable of
instructing the computer to perform the method further comprising wirelessly

communicating, via a communication component, with a network.

20. The non-transitory, tangible, computer-readable media of claim 15, the computer-
readable instructions being capable of instructing the computer to perform the method further

comprising;:
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inputting, via the input component is further operable to input an association; and

identifying, via the identifying component, a vehicle,

wherein said detecting, via a field-detecting component, at least one of an electric
field, a magnetic field and an electro-magnetic field comprises detecting detect a magnetic
field,

wherein said inputting an association comprises inputting an association between a
vehicle and the detected magnetic field,

wherein said detecting a second one of an electric field, a magnetic field and an
electro-magnetic field comprises detecting a second magnetic field,

wherein said generating a second detected field signature comprises generating a
second detected field signature based on the detected second magnetic field, and

wherein said identifying a vehicle comprises identifying, based on the association, the

vehicle as the item.

21. The non-transitory, tangible, computer-readable media of claim 20, the computer-
readable instructions being capable of instructing the computer to perform the method further
comprising:

providing, via a verification component, operable to provide a request for verification
based on the comparison signal and the association; and

inputting, via the input component, a verification based on the request for verification.

22. A device, for use with a database having stored therein, at least one of a first plurality
of signatures, a second plurality of signatures and a third plurality of signatures, the first
plurality of signatures corresponding to a plurality of electric fields, respectively, the second
plurality of signatures corresponding to a plurality of magnetic fields, respectively, the third
plurality of signatures corresponding to a plurality of electro-magnetic fields, respectively,
said device comprising:

an accessing component operable to access one of the first plurality of signatures, the
second plurality of signatures and the third plurality of signatures from the database;

a field-detecting component operable to detect at least one of an electric field, a
magnetic field and an electro-magnetic field and to generate a detected field signature based
on the detected one of said fields;

a comparing component operable to generate a comparison signal; and
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an identifying component operable to identify one of an item and a location based on
the comparison signal,

wherein, when said field-detecting component is operable to detect an electric field,
said comparison component is operable to generate the comparison signal based on a
comparison of the detected field signature and the first plurality of signatures,

wherein, when said field-detecting component is operable to detect a magnetic field,
said comparison component is operable to generate the comparison signal based on a
comparison of the detected field signature and the second plurality of signatures, and

wherein, when said field-detecting component is operable to detect an electro-
magnetic field, said comparison component is operable to generate the comparison signal

based on a comparison of the detected field signature and the third plurality of signatures.

23.  The device of claim 22, wherein said field-detecting component is operable to detect
the at least one of an electric field, a magnetic field and an electro-magnetic field as a

function over a period of time.

24. The device of claim 22, further comprising:

a parameter-detecting component operable to detect a parameter and to generate a
parameter signal based on the detected parameter,

wherein said identifying component is operable to identify the one of an item and a

location based additionally on the parameter signal.

25. The device of claim 24, wherein said parameter-detecting component is operable to
detect, as the parameter, one of the group consisting of a velocity, acceleration, angular
velocity, angular acceleration, geodetic position, sound, temperature, vibrations, pressure,

biometrics, contents of surrounding atmosphere and combinations thereof.

26. The device of claim 22, further comprising a communication component operable to

wirelessly communicate with a network.

27. The device of claim 22,

wherein said field-detecting component is operable to detect a magnetic field,
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wherein said input component is further operable to input an association between a
vehicle and the detected magnetic field,

wherein said field-detecting component is further operable to detect a second
magnetic field and to generate a second detected field signature based on the detected second
magnetic field, and

wherein said identifying component is further operable, based on the association, to

identify the vehicle as the item.

28. The device of claim 27, further comprising:

a verification component operable to provide a request for verification based on the
comparison signal and the association,

wherein said input component is further operable to input a verification based on the

request for verification.

29. A method, for use with a database having stored therein, at least one of a first plurality
of signatures, a second plurality of signatures and a third plurality of signatures, the first
plurality of signatures corresponding to a plurality of electric fields, respectively, the second
plurality of signatures corresponding to a plurality of magnetic fields, respectively, the third
plurality of signatures corresponding to a plurality of electro-magnetic fields, respectively,
said method comprising:

accessing, via an accessing component, one of the first plurality of signatures, the
second plurality of signatures and the third plurality of signatures from the database;

detecting, via a field-detecting component, at least one of an electric field, a magnetic
field and an electro-magnetic field;

generating, via a field-detecting component, a detected field signature based on the
detected one of an electric field, a magnetic field and an electro-magnetic field,

generating, via a comparing component, a comparison signal; and

identifying, via an identifying component, one of an item and a location based on the
comparison signal,

wherein, when said detecting comprises detecting an electric field, said generating
comprises generating the comparison signal based on a comparison of the detected field

signature and the first plurality of signatures,
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wherein, when said detecting comprises detecting a magnetic field, said generating
comprises generating the comparison signal based on a comparison of the detected field
signature and the second plurality of signatures, and

wherein, when said detecting comprises detecting an electro-magnetic field, said
generating comprises generating the comparison signal based on a comparison of the detected

field signature and the third plurality of signatures.

30.  The method of claim 29, wherein said detecting comprises detecting the at least one
of an electric field, a magnetic field and an electro-magnetic field as a function over a period

of time.

31. The method of claim 29, further comprising:

detecting, via a parameter-detecting component, a parameter; and

generating, via the parameter-detecting component, a parameter signal based on the
detected parameter,

wherein said identifying comprises identifying the one of an item and a location based

additionally on the parameter signal.

32. The method of claim 31, wherein said detecting a parameter comprises detecting, as
the parameter, one of the group consisting of velocity, acceleration, angular velocity, angular
acceleration, geodetic position, sound, temperature, vibrations, pressure, biometrics, contents

of surrounding atmosphere and combinations thereof.

33. The method of claim 29, further comprising wirelessly communicating, via a

communication component, with a network.

34. The method of claim 29, further comprising:
inputting, via the input component is further operable to input an association; and
identifying, via the identifying component, a vehicle,
wherein said detecting, via a field-detecting component, at least one of an electric
field, a magnetic field and an electro-magnetic field comprises detecting detect a magnetic

field,
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wherein said inputting an association comprises inputting an association between a
vehicle and the detected magnetic field,

wherein said detecting a second one of an electric field, a magnetic field and an
electro-magnetic field comprises detecting a second magnetic field,

wherein said generating a second detected field signature comprises generating a
second detected field signature based on the detected second magnetic field, and

wherein said identifying a vehicle comprises identifying, based on the association, the

vehicle as the item.

35. The method of claim 34, further comprising:
providing, via a verification component, operable to provide a request for verification
based on the comparison signal and the association; and

inputting, via the input component, a verification based on the request for verification.

36. A non-transitory, tangible, computer-readable media having computer-readable
instructions stored thereon, for use with a database having stored therein, at least one of a first
plurality of signatures, a second plurality of signatures and a third plurality of signatures, the
first plurality of signatures corresponding to a plurality of electric fields, respectively, the
second plurality of signatures corresponding to a plurality of magnetic fields, respectively,
the third plurality of signatures corresponding to a plurality of electro-magnetic fields,
respectively, the computer-readable instructions being capable of being read by a computer
and being capable of instructing the computer to perform the method comprising:

accessing, via an accessing component, one of the first plurality of signatures, the
second plurality of signatures and the third plurality of signatures from the database;

detecting, via a field-detecting component, at least one of an electric field, a magnetic
field and an electro-magnetic field;

generating, via a field-detecting component, a detected field signature based on the
detected one of an electric field, a magnetic field and an electro-magnetic field;

generating, via a comparing component, a comparison signal; and

identifying, via an identifying component, one of an item and a location based on the

comparison signal,
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wherein, when said detecting comprises detecting an electric field, said generating
comprises generating the comparison signal based on a comparison of the detected field
signature and the first plurality of signatures,

wherein, when said detecting comprises detecting a magnetic field, said generating
comprises generating the comparison signal based on a comparison of the detected field
signature and the second plurality of signatures, and

wherein, when said detecting comprises detecting an electro-magnetic field, said
generating comprises generating the comparison signal based on a comparison of the detected

field signature and the third plurality of signatures.

37. The non-transitory, tangible, computer-readable media of claim 36, wherein the
computer-readable instructions are capable of instructing the computer to perform the method
such that said detecting comprises detecting the at least one of an electric field, a magnetic

field and an electro-magnetic field as a function over a period of time.

38.  The non-transitory, tangible, computer-readable media of claim 36, the computer-
readable instructions being capable of being read by a computer and being capable of
instructing the computer to perform the method further comprising:

detecting, via a parameter-detecting component, a parameter; and

generating, via the parameter-detecting component, a parameter signal based on the
detected parameter,

wherein said identifying comprises identifying the one of an item and a location based

additionally on the parameter signal.

39. The non-transitory, tangible, computer-readable media of claim 38, wherein the
computer-readable instructions are capable of instructing the computer to perform the method
such that said detecting a parameter comprises detecting, as the parameter, one of the group
consisting of velocity, acceleration, angular velocity, angular acceleration, geodetic position,
sound, temperature, vibrations, pressure, biometrics, contents of surrounding atmosphere and

combinations thereof.

40.  The non-transitory, tangible, computer-readable media of claim 36, the computer-

readable instructions being capable of being read by a computer and being capable of
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instructing the computer to perform the method further comprising wirelessly

communicating, via a communication component, with a network.

41. The non-transitory, tangible, computer-readable media of claim 36, the computer-
readable instructions being capable of instructing the computer to perform the method further
comprising:

inputting, via the input component is further operable to input an association; and

identifying, via the identifying component, a vehicle,

wherein said detecting, via a field-detecting component, at least one of an electric
field, a magnetic field and an electro-magnetic field comprises detecting detect a magnetic
field,

wherein said inputting an association comprises inputting an association between a
vehicle and the detected magnetic field,

wherein said detecting a second one of an electric field, a magnetic field and an
electro-magnetic field comprises detecting a second magnetic field,

wherein said generating a second detected field signature comprises generating a
second detected field signature based on the detected second magnetic field, and

wherein said identifying a vehicle comprises identifying, based on the association, the

vehicle as the item.

42.  The non-transitory, tangible, computer-readable media of claim 41, the computer-
readable instructions being capable of instructing the computer to perform the method further
comprising;

providing, via a verification component, operable to provide a request for verification
based on the comparison signal and the association; and

inputting, via the input component, a verification based on the request for verification.

CMT Exhibit 1007, Page 57 of 282
CMT v. Sfara - [IPR2024-00966



Docket No.: 30302

ABSTRACT

A device includes a field-detecting component, an input component, an accessing
component, a comparing component and an identifying component. The field-detecting
component can detect a field and generate a detected field signature based thereon. The input
component can input the detected field signature into a database. The accessing component
can access the detected field signature from the database. The comparing component can
generate a comparison signal. The identifying component can identify item or location based
on the comparison signal. The field-detecting component can further detect a second field
and generate a second detected field signature based on the detected second field. The
comparing component can generate the comparison signal based on a comparison of the

detected field signature and the second detected field signature.
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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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/072,231 11/05/2013 Sascha Simon APIO-ID
CONFIRMATION NO. 1942
54671 FORMALITIES LETTER
The Law Office of John T. Whelan, LLC
2315 Hallowing Point Road N AT OO A
000000065128413

Prince Frederick, MD 20678
Date Mailed: 11/25/2013

NOTICE TO FILE CORRECTED APPLICATION PAPERS
Filing Date Granted

An application number and filing date have been accorded to this application. The application is informal since
it does not comply with the regulations for the reason(s) indicated below. Applicant is given TWO MONTHS
from the date of this Notice within which to correct the informalities indicated below. Extensions of time may be
obtained by filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

The required item(s) identified below must be timely submitted to avoid abandonment:

+ A substitute specification in compliance with 37 CFR 1.52, 1.121(b)(3), and 1.125, is required. The substitute
specification must be submitted with markings and be accompanied by a clean version (without markings) as
set forth in 37 CFR 1.125(¢c) and a statement that the substitute specification contains no new matter (see 37
CFR 1.125(b)). The specification, claims, and/or abstract page(s) submitted is not acceptable and cannot be
scanned or properly stored because:

+ The application contains drawings, but the specification does not contain a brief description of the several
views of the drawings as required by 37 CFR 1.74 and 37 CFR 1.77(b)(7).

The following item(s) appear to have been omitted from the application:
« Figure(s) 14 described in the specification.

Applicant must reply to this notice within the time period set forth in this notice to avoid abandonment of

this application. Applicant must select one of the three following options and the reply must comply with the
requirements set forth in the selected option and any other requirements set forth in this notice. The reply should
also indicate which option applicant has selected.

I. Petition for date of deposit: Should applicant contend that the above-noted omitted item(s) was in fact
deposited in the U.S. Patent and Trademark Office (USPTO) with the nonprovisional application papers, a copy of
this Notice and a petition (and $400.00 petition fee (37 CFR 1.17(f))) with evidence of such deposit must be filed
within TWO MONTHS of the date of this Notice. The petition fee will be refunded if it is determined that the item(s)
was received by the USPTO. THIS TWO MONTH PERIOD IS EXTENDABLE UNDER 37 CFR 1.136(a) or (b).

1. Petition for later filing date: Should applicant desire to supply the omitted item(s) and accept the date that
such omitted item(s) was filed in the USPTO as the filing date of the above-identified application, a copy of

this Notice, the omitted item(s) (with a supplemental oath or declaration in compliance with 37 CFR 1.63 and
1.64 referring to such items), and a petition under 37 CFR 1.182 (with the $400.00 petition fee (37 CFR 1.17(f))
requesting the later filing date must be filed within TWO MONTHS of the date of this Notice. THIS TWO MONTH
PERIOD IS EXTENDABLE UNDER 37 CFR 1.136(a) or (b).
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Applicant is advised that generally the filing fee required for an application is the filing fee in effect on the filing
date accorded the application and that payment of the requisite basic filing fee on a date later than the filing date
of the application requires payment of a surcharge (37 CFR 1.16(f)). To avoid processing delays and payment
of a surcharge, applicant should submit any balance due for the requisite filing fee based on the later filing date
being requested when submitting the omitted item(s) and the petition (and petition fee) requesting the later filing
date.

lll. Acceptance of application as deposited: Applicant may accept the application as deposited in the USPTO
by filing an appropriate amendment as set forth in either (A) or (B) below within TWO MONTHS of the date of this
Notice. THIS TWO MONTH PERIOD IS EXTENDABLE UNDER 37 CFR 1.136(a) or (b) . The application will
maintain a filing date as of the date of deposit of the application papers in the USPTO, and original application
papers (i.e., the original disclosure of the invention) will include only those application papers present in the
USPTO on the date of deposit. A petition is not required for this option.

(A) If applicant wants to accept the application as deposited without adding the subject matter that was in the
omitted item (e.g., a missing page or figure), applicant is required to submit one or more of the following items
without adding any new matter (see 35 U.S.C. 132(a)):

1. For a missing page of the specification,

a) a substitute specification including claims that amends the specification to renumber the pages
consecutively and cancels any incomplete sentences, and

b) a statement that the substitute specification includes no new matter, in compliance with 37 CFR
1.121(b)(3) and 1.125;

2. For a missing figure of the drawings,

a) replacement drawing sheets in compliance with 37 CFR 1.121(d) to renumber the drawing figures
consecutively (if necessary),

b) a substitute specification excluding claims that amends the specification to cancel any references to any
omitted drawing(s) and corrects the references in the specification to the drawing figures to correspond
with any relabeled drawing figures, and

¢) a statement that the substitute specification includes no new matter, in compliance with 37 CFR
1.121(b)(3) and 1.125;

3. For a missing page of the claim listing only, a replacement claim listing with the claims renumbered
consecutively or, if amendment to the claims is also necessary, then a complete claim listing in compliance
with 37 CFR 1.121(c);

4. For a missing or unreadable compact disc,

a) a substitute specification (excluding the claims) deleting the reference to the compact disc and the files
contained on the compact disc, and

b) a statement that the substitute specification includes no new matter, in compliance with 37 CFR
1.121(b)(3) and 1.125; and

5. For a missing or unreadable file submitted on a compact disc,

a) a substitute specification (excluding the claims) deleting the reference to the missing or unreadable file,
and a statement that the substitute specification includes no new matter, in compliance with 37 CFR
1.121(b)(3) and 1.125; and

b) a replacement transmittal letter listing all of the files except the missing or unreadabile file in compliance
with 37 CFR 1.52(e)(3)(ii).

(B) Alternatively, if applicant wants to accept the application as deposited but wishes to add the subject matter in
the omitted item (e.g., a missing page or figure) by relying on an incorporation by reference under 37 CFR 1.57 or
other portions of the original disclosure, applicant is required to submit one or more of the following items without
adding any new matter (see 35 U.S.C. 132(a)):

1. To add the subject matter in a missing page of specification,

a) a substitute specification excluding claims and

b) a statement that the substitute specification includes no new matter, in compliance with 37 CFR
1.121(b)(3) and 1.125;

page 2 of 3

CMT Exhibit 1007, Page 66 of 282
CMT v. Sfara - [IPR2024-00966



2. To add a missing figure of the drawings, new and replacement drawing sheets in compliance with 37 CFR
1.121(d);
3. To add the subject matter in a missing page of the claim listing, a complete claim listing in compliance with 37
CFR 1.121(c) (e.g., a claim in the missing page should be submitted as a new claim);
4. To add the subject matter in a missing or unreadable compact disc,
a) a replacement compact disc and a duplicate copy of the compact disc, in compliance with 37 CFR 1.52(e);
and
b) a statement that the replacement compact disc contains no new matter in compliance with 37 CFR
1.52(e)(4); and,
5. To add the subject matter in a missing or unreadable file submitted on a compact disc,
a) a replacement compact disc that contains all of the files listed in the specification including the missing or
unreadable file and a duplicate copy of the compact disc, in compliance with 37 CFR 1.52(e); and
b) a statement that the replacement compact disc contains no new matter in compliance with 37 CFR
1.52(e)(4).

If applicant is relying on an incorporation by reference under 37 CFR 1.57 to add the omitted subject matter, then
applicant must also comply with the requirements of 37 CFR 1.57.

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserl ocalEPF .html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http.//www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

/enguyen/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
14/072,231 11/05/2013 2858 2240 APIO-ID 42
CONFIRMATION NO. 1942
54671 FILING RECEIPT
The Law Office of John T. Whelan, LLC
2315 Hallowing Point Road T AR A
Prince Frederick, MD 20678 000000065128412

Date Mailed: 11/25/2013

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Sascha Simon, Warwick, NY;
Applicant(s)

Sascha Simon, Warwick, NY;

Power of Attorney: None

Domestic Priority data as claimed by applicant
This applIn claims benefit of 61/740,814 12/21/2012
and claims benefit of 61/740,831 12/21/2012
and claims benefit of 61/740,851 12/21/2012
and claims benefit of 61/745,677 12/24/2012

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.

If Required, Foreign Filing License Granted: 11/21/2013

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/072,231

Projected Publication Date: To Be Determined - pending completion of Corrected Papers

Non-Publication Request: No
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Early Publication Request: No
** SMALL ENTITY **
Title

System and Method for Identifying Vehicle by Utilizing Detected Magnetic Field
Preliminary Class

324
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

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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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 14/072,231
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 CFR 1.16(a), (b), or (c)) N/A N/A N/A 70 N/A
SEARCH FEE
(37 GFR 1.16(K). ), or (m)) N/A N/A N/A 300 N/A
EXAMINATION FEE
(37 GFR 1.16(0), (8}, or (a) N/A N/A N/A 360 N/A
(Ts%é\nl'w%@;m 42 minus 20= 22 x 40 - 880 OR
NDEPENDENTCLANS [ 6 s -|© g . 210 -| 630
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL 2240 TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total g i w -
=S (37 CF(:H 16(7)) Minus x = OR =
) Independent * Minus | *** =
5 (37 CFR 1.16(h) X = 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(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
LU Total * Minus | ** = =
= (37 CF?H.IB(H) X OR -
% Independent * Minus | *** = M _ OR _
w (37 CFR 1.16(h)) = =
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())
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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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Sascha Simon
Application No.: 14/072,231 ; - Confirmation No.: 1942

Filed: 11/05/2013 . ~ "~ Art Unit: Not Yet Assigned

PRELIMINARY AMENDMENT

MS Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

INTRODUCTORY COMMENTS

In response to the Notice to File Corrected Application Papers dated November 25, 2013
(Notice), and prior to examination, please amend the above-identified U.S. patent application as:

follows:
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Application No. 14/072,231 Docket No.: APIO-ID
Amendment dated January 27, 2014

Specification

In the specification, please replace, the specification with the attached substitute

specification.

IS
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Application No. 14/072,231 Docket No.: APIO-ID
Amendment dated January 27, 2014

. REMARKS

In response to the Notice, Apphcant selects optlon I]l(A)(2)
Please find the attached substitute. specmuatlon A marked version, which indicates changes

thereto, and a clean version are attached

The specification has been amended to correct numbermg of the figures in the BRIEF
SUMMARY OF THE DRAWINGS sectlon S - :

The substitute specification includes no new rﬁétter.

Please additionally find the attached Applicatioﬁ Data Sheet under 37 C.F.R. § 1.76.

It is respectfully submitted, that the above-identified application is in condition for

il

examination.

Dated: Monday, January 27, 2014

John T. Whelan
Reg No. 32,448
Attomey :For Applicant

: Cert:f Tcate 0/ Ma:lmg

I hereby certify that this correspondence is bemg manled to the Umted States Patent and Trademark Office with
sufficient first class postage on Monday, January 27 2014

John T. Whelan
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICATION FOR U.S. LETTERS PATENT

Title:

SYSTEM AND METHOD FOR IDENTIFYING VEHICLE BY UTILIZING
DETECTED MAGNETIC FIELD

Inventor:

Sascha Simon
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[0001] The present application claims priority from: U.S. Provisional Application No.
61/740,814 filed December 21, 2012; U.S. Provisional Application No. 61/740,831 filed
December 21, 2012; U.S. Provisional Application No. 61/740,851 filed December 21, 2012;
and U.S. Provisional Application No. 61/745,677 filed Dccember 24, 2012, the entirc

disclosures of which are incorporated hercin by reference.
BACKGROUND

[0002) Vehicle telematics is the technology of sending, receiving and storing information
to and from vehicles and is generally present (at least to a limited extent) in the automotive
marketplace today. For cxample, both General Motors (through their OnStar offering) and
Mercedes Benz (through their Tele-Aid and more recent mbrace system offering) have long
offered connected-vehicle functionality to their customers. Both of these offerings make usc
of the data available on a vehicle’s CAN bus, which is specified in the OBD-II vchicle
diagnostics standard. For cxample, the deployment of an airbag, which suggests that the
vehicle has been involved in a crash, may be detected by monitoring the CAN bus. In this
event, a digital wireless telephony module that is embedded in the vehicle and connected to
the vehicle’s audio system (i.e., having voice connectivity) can initiate a phone call to a
telematics service provider (TSP) to “report” the crash,  Vehicle location may also be
provided to the TSP using the vehicle’s GPS functionality. Once the call is established, the
TSP representative may attempt to communicate with the vehicle driver, using the vehicle’s
audio system, to assess the severity of the situation. Assistance may thus be dispatched by

the TSP representative to the vehicle as appropriate.

[0003] Historically, these services were focused entirely on driver and passenger safety.
Thesc types of services have cxpanded since their initial roll-out, however, and now offer
additional features to the driver, such as concierge services. The services, however, remain
mainly focused on voice based driver to call center communication, with data services being
only slowly introduced, hindered by low bandwidth communication modules, high cost and

only partial availability on some model lines.

[0004] As a result, while generally functional, vehicle telematics services have
experienced only limited commercial acceptance in the marketplace. There are several
reasons for this. In addition to low speeds and bandwidth, most vehicle drivers (perhaps

excluding the premium automotive market niche) are reluctant to pay extra for vehicle
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telematics services, either in the form of an upfront payment (i.€., morc expensive vehicle) or
a recurring (monthly/yearly) service fee. Moreover, from the vehicle manufacturer’s
perspective, the services require additional hardware to be embedded into the vchicle,
resulting in cxtra costs on the order of $250 to $350 or morc per vehicle which cannot be
recouped.  Thus, manufacturcrs have been slow to fully commit to or invest in the provision

of vehicle telematics equipment in all vehicles.

[0005] There have been rudimentary attempts in the past to determine when a smartphone
is in a moving vehicle. Wireless service provider AT&T, Sprint and Verizon, for example,
offer a smartphonc application that reacts in a specific manner to incoming text messages and
voice calls when a phone is in what AT&T calls DriveMode™. With the AT&T DriveMode -
application, a wircless telephone is considered to be in “drive mode” when one of two
conditions are met. First, the smartphone operator can manually turn on the application, i.e.,
she “tells” the application to enter drive mode. Alternatively, when the DriveMode
application is in automatic on/off mode and the smartphone GPS sensor senses that the
smartphone is travelling at greater than 25 miles per hour, the GPS sensor so informs the
DriveMode application, the DriveMode application concludes that the smartphone is in a

moving vehicle, and drive mode is entered.

[0006]  Both of these paths to engaging the AT&T DriveMode application — the “manual”
approach to entering drive mode and the “automatic” approach to entering drive mode -- arc
problematic. First, if the smartphone operator forgets or simply chooses not to launch the
DriveMode application prior to driving the vehicle when the application is in manual mode
then the application will not launch. Seccond, in automatic on/off mode AT&T’s use of only
the GPS scnsor to determine when a smartphonc is in a moving vehicle is problematic for a
number of reasons. First, the speed threshold of the application is arbitrary, meaning that
drive mode will not be detected/engaged at less than 25 mph. If the vehicle is stopped in
traffic or at a traffic signal, for example, then the DriveMode application may inadvertently
terminate. Second, and perhaps more importantly, AT&T’s DriveMode application requires
that the smartphone’s GPS functionality be turned on at all times. Becausc the usc of a
smartphone’s GPS sensor is extremely demanding to the battery resources of a smartphone,
this requirement severely undermines the usefulness of AT&T’s application. Thirdly this
mcthod docs not differentiate between the type of vehicle that the phone is in, ¢.g. a bus, a

taxi or a train and therefore allows no correlation between the owner of the phone and her
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driving situation. For the classic embedded telematics devices to be replaces by smartphones
it is important to correlate the driver and smartphone owner with her personal vehicle. Only
then the smartphone can truly take the functional role of an embedded telematics device in a

vchicle.

[0007] Accordingly, for at Icast the forcgoing rcasons there cxists a nced and it is an object of
the present invention to provide an improved method and apparatus of determining the

specific identity and type of vehicle a smartphone is in.

SUMMARY
[0008] The present invention provides an improved method and apparatus of determining the

specific identity and type of vehicle a smartphone is in.

[0009] Various embodiments described herein are drawn to a device, for use with a database.
The device includes a ficld-detecting component, an input component, an accessing
component, a comparing component and an identifying component. The ficld-detecting
component can detect at least onc of an eclectric field, a magnetic field and an electro-
magnctic ficld and can gencrate a detected ficld signature based on the detected one of an
electric field, a magnetic ficld and an electro-magnetic ficld. The input component can input
the detected field signature into the database. The accessing component can access the
detected ficld signature from the database. The comparing component can generate a
comparison signal. The identifying component can identify one of an item and a location
bascd on the comparison signal. The ficld-detecting component can further detect a sccond
one of an electric ficld, a magnetic ficld and an clectro-magnctic ficld and can gencrate a
second detected ficld signature based on the detected second onc of an clectric ficld, a
magnetic ficld and an clectro-magnetic ficld. The comparing component can gencrate the
comparison signal based on a comparison of the detected field signature and the second

detected field signature.

BRIEF SUMMARY OF THE DRAWINGS
[0010] The accompanying drawings, which are incorporated in and form a part of the
specification, illustrate an exemplary embodiment of the present invention and, together with

the description, serve to explain the principles of the invention. In the drawings:

[0011] FIGs. 1A-C illustrate a person and a vehicle at times 15, 1, and 1;, respectively:
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[0012] FIGs. 2A-B illustrate a house and a building, respectively;

[0013] FIG. 3 illustrates an example mcthod of identifying an item or a location in

accordance with aspects of the present invention;

[0014] FIG. 4 illustrates an example device for identifying an item or a location in

accordance with aspects of the present invention;

[0015] FIG. 5 illustratcs an cxample method of rcgistering an item or a location in

accordance with aspects of the present invention;

[0016] FIG. 6 illustrates an examplc of measured magnetic fields associated with a vehicle in

accordancc with aspects of the present invention;

[0017] FIG. 7 illustrates another example of mecasured magnetic fields associated with a

vehicle in accordance with aspects of the present invention;

10018] FIG. 8 illustrates another example of measured magnetic fields associated with a

vehicle in accordance with aspects of the present invention;

[0019] FIG. 9 illustrates an example of measured magnetic fields and of measured

acccleration associated with a vehicle in accordance with aspects of the present invention;

[0020] F1G. 10 illustrates another cxample of measured magnetic ficlds and of measured

acceleration associated with a vehicle in accordance with aspects of the present invention;

[0021] FIG. 11 illustratcs another example of mcasured magnetic ficlds and of measurcd

acccleration associated with a vehicle in accordance with aspects of the present invention;

[0022] FIG. 12 illustrates an example method of detecting an item or a location in

accordance with aspects of the présent invention; and

[0023] FIG. 13 illustrates an example method of verifying an item or a location in

accordance with aspects of the present invention.
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DETAILED DESCRIPTION
[0024] Aspccts of the present invention are drawn to a system and method for determining a
specific item and/or location by utilizing ficld properties within and/or near the specific item

and or location.

[0025]  As used herein, the term "smartphonc” includes cellular and/or satellite
radiotclephone(s) with or without a display (tcxt/graphical); Personal Communications
System (PCS) terminal(s) that may combinc a radiotelcphonc with data processing, facsimile
and/or data communications capabilitics; Personal Digital Assistant(s) (PDA) or other
devices that can include a radio frequency transceiver and a pager, Internet/Intranet access,
Web browser, organizer, calendar and/or a global positioning system (GPS) receiver; and/or
conventional laptop (notcbook) and/or palmtop (netbook) computer(s), tablet(s), or other
appliance(s), which include a radio frequency transceiver. As used herein, the term
“smartphone " also includes any other radiating user device that may have time-varying or
fixed geographic coordinates and/or may be portable, transportable, installed in a vehicle
(acronautical, maritime, or land-based) and/or situated and/or configurcd to operate locally

and/or in a distributed fashion over one or more location(s).

[0026] In onc non-limiting example embodiment, a smartphonc is uscd to mcasurc a
magnetic ficld associated with a vchicle to identify the vehicle. In another non-limiting
example embodiment, a smartphone is used to measure a magnetic ficld associated with a
house to identify the location of the user of the smartphone. These aspects will now be

described in more detail with reference to FIGs. 1A-2B.

[0027] As shown in FIG. 1A, at time /), a magnetic field 106 is located near vehicle 102,
For purposes of discussion, person 104 is holding a device (not shown) in accordance with an
aspect of the present invention. In this specific example, the device in accordance with an
aspect of the present invention is embodicd in a smartphone. In this specific example, the

smartphone is able to detect magnetic ficld 106.

[0028] As shown in FIG. 1B, at time /5, the opening of door 108 affects the magnetic ficld
located near vehicle 102, as shown by filed lines 110. Again the smartphone is ablc to detect

magnetic field shown by field lines 110.
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[0029] As shown in FIG. 1C, at time /;, the smartphone is not detecting the magnetic ficld

outside of vehicle 102,

[0030] In accordance with example aspects of the present invention, a smartphonc carried by
person 104 may identify vehicle 102 by aspects of magnetic field 102 or magnetic ficld 108.
Non-limiting dctcctablc aspects of the magnctic ficlds include an instantancous magnitudc, an
instantancous ficld vector, a magnitude as a function over a period of time, a field vector as a

function over a period of time and combinations thercof.

[0031] In accordance with other example aspects of the present invention, a smartphone
carried by person 104 may identify vehicle 102 by aspccts of a change of magnetic ficld 102
to magnetic ficld 108. Non-limiting detectable aspects of the change magnctic fields include
an instantancous change in magnitude, an instantaneous change in ficld vector, a change in
magnitude as a function over a period of time, a change in field vector as a function over a

period of time and combinations thereof.

[0032] In addition to identifying an item, as discussed above with reference to FIGs. 1A-1C,

aspects of the present invention may be used to identify a location.

[0033] As shown in FIG. 2A, at time 4, a person 204 is entering a house 202. A magnetic
field 206 is located near house 202. For purposes of discussion, person 204 is holding a
device (not shown) in accordance with an aspect of the present invention. In this specific
example, the device in accordance with an aspect of the present invention is embodied in a

smartphone. In this specific example, the smartphone is able to detect magnetic ficld 106.

[0034] As shown in FIG. 2B, at tim¢ /s, person 204 is entering a building 208. A magnetic
field 210 is located near building 208. Again the smartphone is able to detect magnetic field
210.

[0035] In accordance with example aspects of the present invention, a smartphone carried by
person 104 may identify whether person 204 is entering house 202 or building 208 by aspects
of magnetic ficld 206 or magnetic ficld 210.

{0036] A more detailed discussion of example working embodiment will now be discussed

with additional reference to FIGs. 3-13.
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[0037] FIG. 3 illustrates an cxample method 300 of identifying an item or a location in

accordance with aspects of the present invention.

{0038] Mcthod 300 starts (§302) and an itcm or location is registered (S304). For example,
if a person would like to be able to identify their vchicle, the vehicle would be registered
bascd on a ficld associated with the vchicle, whercas if a person would like to be able to
identify a location such as their place of work, then the location would be registered based on
a field associated with the vehicle. A more detailed discussion of registration will now be

provided with additional reference to FIGs. 4-11.

[0039] FIG. 4 illustrates an cxample device 402 for identifying an item or a location in

accordancc with aspects of the present invention.

[0040] FIG. 4 includes a device 402, a database 404, a ficld 406 and a network 408. In this
example embodiment, device 402 and databasc 404 are distinct clements. However, in some
embodiments, device 402 and database 404 may be a unitary device as indicated by dotted
line 410.

(0041} Device 402 includes a ficld-detecting component 412, an input component 414, an
accessing component 416, a comparing component 418, an identifying component 420, a
parameter-detecting component 422, a communication component 424, a verification

component 426 and a controlling component 428.

[0042] In this example, field-detecting component 412, input component 414, accessing
component 416, comparing component 418, identifying componcent 420, paramcter-detecting
component 422, communication component 424, verification component 426 and controlling
component 428 arc illustrated as individual devices. However, in some embodiments, at
least two of field-detecting component 412, input component 414, accessing component 416,
comparing component 418, identifying component 420, parameter-detecting component 422,
communication component 424, verification componcent 426 and controlling component 428
may be combined as a unitary device. Further, in some embodiments, at least one of field-
detecting component 412, input componcnt 414, accessing componcent 416, comparing
component 418, identifying component 420, parameter-detecting component 422,
communication componcnt 424, verification component 426 and controlling component 428

may be implemented as a computer having tangible computer-readable media for carrying or
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having computer-executable instructions or data structures stored thereon. Such tangible
computcr-readable media can be any available media that can be accessed by a general
purpose or special purpose computer. Non-limiting examples of tangible computer-readable
media include physical storage and/or memory media such as RAM, ROM, EEPROM, CD-
ROM or other optical disk storage, magnetic disk storage or other magnctic storage devices,
or any other medium which can be used to carry or store desired program code means in the
form of computer-executable instructions or data structures and which can be accessed by a
general purposc or special purpose computer. For information transferred or provided over a
nctwork or another communications connection (either hardwired, wircless, or a combination
of hardwired or wireless) to a computer, the computer may properly view the connection as a
computer-rcadable medium. Thus, any such connection may be properly termed a computer-
rcadable medium. Combinations of the above should also be included within the scope of

computer-readable media.

[0043] Controlling component 428 is arranged to communicate with: ficld-dctecting
component 412 via a communication line 430; input component 414 via a communication
line 432; accessing component 416 via a communication line 434; comparing component 418
via a communication linc 436; identifying component 420 via a communication line 438;
parametcr-detecting  component 422 via a communication line 440; communication
component 424 via a communication linc 442; and verification component 426 via a
communication line 444. Controlling component 428 is operable to control cach of field-
detecting component 412, input component 414, accessing component 416, comparing
component 418, identifying component 420, parameter-detecting component 422,

communication component 424 and verification component.426.

[0044] Ficld-detecting component 412 is additionally arranged to detect field 406, to
communicate with input component 414 via a communication line 446, to communicate with
comparing componcnt 418 via a communication linc' 448 and to communicate ‘with
parameter-detecting  component 422 via a communication linc 445.  Ficld-detecting
componcent 412 may be any known device or system that is operable to detect a ficld, non-
limiting examples of which include an electric ficld, a magnetic field, and electro-magnetic
field and combinations thereof. In some non-limiting example embodiments, field-detecting
component 412 may detect the amplitude of a ficld at an instant of time. In some non-

limiting example embodiments, field-detecting component 412 may detect a field vector at an
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instant of time. In some non-limiting example embodiments, field-detecting component 412
may detect the amplitude of a ficld as a function over a period of time. In some non-limiting
example embodiments, ficld-detecting component 412 may detect a field vector as a function
over a period of time. In somec non-limiting cxample cmbodiments, ficld-detecting
componcnt 412 may detect a change in the amplitude of a ficld as a function over a period of
time. In some non-limiting cxample embodiments, ficld-detecting component 412 may

detect a change in a field vector as a function over a period of time.

[0045] Input component 414 is additionally arranged to communicate with database 404 via a
communication linc 450 and to communicate with verification componcnt 426 via a
communication line 452. Input component 414 may be any known device or system that is
operable to input data into database 404. Non-limiting examples of input component 414

include a graphic user interface (GUI) having a user interactive touch screen or keypad.

[0046] Accessing component 416 is additionally arranged to communicatc with databasc 404
via a communication line 454 and to communicate with comparing component 418 via a
communication line 456. Accessing component 416 may be any known device or system that

access data from databasc 404,

{0047} Comparing component 418 is additionally arranged to communicate with identifying
component 420 via a communication linc 458. Comparing component 418 may be any

known device or system that is operable to compare two inputs.

[0048] Paramcter-detccting component 422 is additionally arranged to communicate with
identifying component 422 via a communication line 460. Parameter-detecting component
422 may be any known device or system that is operable to detect a parameter, non-limiting
cxamples of which include velocity, acceleration, angular velocity, angular acceleration,
geodctic  position, sound, temperature, vibrations, pressurc, biometrics, contents of
surrounding atmosphere and combinations thereof. In some non-limiting example
embodiments, parameter-detecting component 422 may detect the amplitude of a parameter
at an instant of time. In somc non-limiting example cmbodiments, parametcr-detecting
component 422 may dctect a parameter vector at an instant of time. In some non-limiting
cxample embodiments, parameter-detecting component 422 may detect the amplitude of a
parameter as a function over a period of time. In some non-limiting cxample embodiments,

parameter-detecting component 422 may detect a parameter vector as a function over a
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period of time. In some non-limiting example embodiments, parameter-detecting component
422 may detect a change in the amplitude of a parameter as a function over a period of time.
In some non-limiting example embodiments, parameter-detecting component 422 may detect

a changc in a parameter vector as a function over a period of time.

[0049] Communication component 424 is additionally arranged to communicatc with
nctwork 408 via a communication line 462. Communication component 424 may be any
known device or system that is opcrable to communicate with network 408. Non-limiting

cxamples of communication component include a wired and a wireless transmitter/receiver.

[0050] Verification component 426 may be any known device or system that is operable to
provide a request for verification. Non-limiting examples of verification componcnt 426

include a graphic user interface having a user interactive touch screen or keypad.

[0051] Communication lincs 430, 432, 434, 436, 438, 440, 442, 444, 445, 446, 448, 450, 452,

454, 456, 458, 460 and 462 may be any known wired or wircless communication line.

[0052] Databasc 404 may be any known device or system that is operable 'to receive, store,
organize and provide (upon a request) data, wherein the “database” refers to the data itself
and supporting data structures. Non-limiting examples of database 404 include a memory

hard-drive and a semiconductor memory,

[0053] Network 408 may be any known linkage of two or more communication devices.
Non-limiting examples of database 408 include a wide-arca network, a local-area network

and the Intcmet,

[0054] For purposes of discussion, consider the example where a person is registering their
vehicle. In some example embodiments, the vehicle may be registered based on an approach
and entry into the vehicle as discussed above with reference to FIGs. 1A-C. In some
example embodiments, the vehicle may be registered based upon ficlds detected while the
person using the device is within the vehicle. For purposes of discussion, consider the
cxample where a person is registering their vehicle while sitting in the vchicle. In some
example embodiments, the registration may be performed based upon fields detected while
the vehicle is in a specific mode of operation, non-limiting examples of which include
starting up, driving forward, driving in reverse, stopped, accelerating, decclerating and
combinations thereof. For purposes of discussion, consider the following example where a
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person is registering their vchicle based on the starting up of the vehicle. This example will

now be described with additional reference to FIG. §.

[0055] FIG. 5 illustrates an example method 500 of registering an item or a location in

accordance with aspects of the present invention.

[0056] Mcthod 500 starts (S502) and a ficld is detected (S504). For example, rcturning to
FIG. 4, ficld-detecting component 412 detects ficld 406. For purposes of discussion, let ficld
406 be a magnetic field corresponding to the superposition of magnetic fields gencrated by all
clectronic and mechanical systems involved with the ignition of the vehicle. Some example

detected ficld will now be described with greater detail with reference to FIGs. 6-8.

[0057] FIG. 6 illustrates an cxample of measured magnetic fields associated with a specific

vehicle in accordance with aspects of the present invention.

[0058] FIG. 6 includcs a graph 602, a graph 604, a graph 606 and a graph 608, cach of which
sharc a common x-axis 610 in units of seconds. Graph 602 has a y-axis in units of uT and
includes a function 612. Graph 604 has a y-axis in units of uT and includes a function 614.
Graph 606 has a y-axis in units of uT and includes a function 616. Graph 608 has a y-axis in

units of pT and includes a function 618,

[0059] Function 612 corresponds to the absolute value of the magnitude of a magnetic field
vector (B) of the vehicle. Function 614 corresponds to the magnitude of B in a z-direction
relative to field-detecting component 412, Function 616 corresponds to the magnitude of B
in a y-dircction relative to ficld-detecting component 412, Function 618 corresponds to the

magnitude of B in an x-dircction relative to ficld-detecting component 412.

[0060] A sudden change in thc magnetic ficld manifests as spike 620 in function 612, as
spike 622 in function 614, as spike 624 in function 616 and as spike 626 in function 618.
This spikec may be indicative of an event. For purposes of discussion, let this sudden change
in the magnetic ficld correspond to the ignition of a particular vehicle. In this example
therefore, the vehicle may have a signature based on functions 612, 614, 616 and 618, having
tell-tail spikes 620, 622, 624 and 626, respectively.  These functions may be easily
distinguished from signatures based on different events, as will now be described with

reference to FIG. 7.
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[0061] FIG. 7 illustrates another example of measured magnetic fields associated with a

second vehicle in accordance with aspects of the present invention.

{0062] FIG. 7 includes a graph 702, a graph 704, a graph 706 and a graph 708, each of which
sharc a common x-axis 710 in units of seconds. Graph 702 has a y-axis in units of T and
includcs a function 712. Graph 704 has a y-axis in units of pT and includcs a function 714.
Graph 706 has a y-axis in units of uT and includes a function 716. Graph 708 has a y-axis in

units of pT and includes a function 718.

[0063] Function 712 corresponds to the absolute value of the magnitude of a B of the second
vehicle. Function 714 corresponds to the magnitude of B in a z-direction relative to field-
detecting component 412. Function 716 corresponds to the magnitude of B in a y-direction
relative to field-detecting component 412, Function 718 corresponds to the magnitude of B

in an x-dircction relative to ficld-detecting component 412.

[0064] By comparing the overall magnitudes of the detected magnetic ficlds between FIG. 6
and FIG. 7 it is clear that the fields are associated with two different vehicles. However,
there arc additional differcnces between the detected ficlds worth noting. A change in the
magnetic ficld of FIG. 7 manifests as a curve 720 in function 712, as a curve 722 in function
714, as a curve 724 in function 716 and as a spike 726 in function 718. A commonality of
cach of these features is a rotation of the magnetic ficld, which may be indicative of an event.
In this cxample, the rclatively smooth transition of the magnetic ficld in more than one axis
as shown in functions 714 and 716, is indicative of a smooth movement of the detecting
device within the detected magnetic ﬁeld. For purposes of discussion, let this smooth change
in the magnetic field correspond to the person, holding the device, entering a vehicle. Also
noteworthy is a sudden change 728 in function 718. This change which is detected in only
one axis may be indicative of another event. For purposes of discussion, let this sudden
change correspond to ignition of the vehicle. Thercfore, in this example, the action of
entering a specific vehicle and starting that specific vehicle may have a signature based on
functions 712, 714, 716 and 718.

[0065] FIG. 8 illustrates another examplc of measured magnetic ficlds associated with a third

vchicle in accordance with aspects of the present invention.
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[0066] FIG. 8 includes a graph 802, a graph 804, a graph 806 and a graph 808, cach of which
sharc a common x-axis 810 in units of seconds. Graph 802 has a y-axis in units of uT and
includes a function 812. Graph 804 has a y-axis in units of uT and includes a function 814.
Graph 806 has a y-axis in units of uT and includes a function 816. Graph 808 has a y-axis in
units of uT and includes a function 818.

[0067] Function 812 corresponds to the absolute value of the magnitude of a B of the third
vehicle.  Function 814 corresponds to the magnitude of B in a z-direction relative to field-
detecting component 412. Function 816 corresponds to the magnitude of B in a y-direction
rclative to ficld-detecting component 412, Function 818 corresponds to the magnitude of B

in an x-direction relative to field-detecting component 412.

[0068] A sudden change in the magnetic ficld manifests as a curve 820 in function 812, as a
spike 822 in function 814, as a spike 824 in function 816 and as a spike 826 in function 818.
A commonality of each of these features is a brief rotation of the magnetic ficld, which may
be indicative of an cvent. In this cxample, the very brief rotation of the magnetic ficld in
more than onc axis, is indicative of a rotation the detecting device within the detected
magnetic ficld. For purposes of discussion, let this quick change in the magnetic ficld
correspond to the person, holding the device, entering a vehicle. Also noteworthy is a small
bump 828 in function 812, a small bump 830 in function 814 and a small bump 832 in
function 816. This small bump, which is detected in only two axes may be indicative of
another event. For purposes of discussion, let this change correspond to ignition of the
vehicle. Therefore, in this example, the action of entering a specific vehicle and starting that

specific vehicle may have a signature based on functions 812, 814, 816 and 818.

[0069] Returning to FIG. S, once the field is detected (S504), a signature is generated (S506).
In some embodiments, for example as shown in FIG. 4, field-detecting component 412 may
generate a signature of the vehicle based any of functions 612, 614, 616, 618 of FIG. 6, and
combinations thercof, In some embodiments, field-detecting component 412 may
additionally process any of functions 612, 614, 616, 618 and combinations thercof to generate
such a signature. Non-limiting examples of further processes include averaging, adding,

subtracting, and transforming any of functions 612, 614, 616, 618 and combinations thereof.
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[0070] Retuming to FIG. S, once the signature is generated (S506), the signaturc in input
into memory (S508). For example, as shown in FIG. 4, ficld-detecting component 412

provides the signature to input component 414 via communication line 446.

[0071] In an cxample embodiment, input component 414 includes a GUI that informs a user
of device 402 that a signaturc has been generated.  Input component 414 may additionally
cnable the user to input an association between and item or location and the generated
signature. For example, input component 414 may display on a GUI a message such as “A
signaturc was gencrated. To what item/location is the signaturc associated?” Input
componcnt 414 may then display an input prompt for the user to input, via the GUI, an

item/location to be associated with the generated signature.

[0072] Input component 414 may then provide the signature, and the association to a specific

item or location, to database 404 via communication linc 450.

[0073] As discussed above, in some cmbodiments, databasec 404 is part of device 402,
whercas in other cmbodiments, database 404 is scparate from device 402. Data input and
retricval from database 404 may be faster when databasc 404 part of device 402, as opposed
to cascs where database 404 is distinct from device 402. However, sizc may be a concern
when designing device 402, particularly when device 402 is intended to be a handheld device
such as a smartphone. As such, device 402 may be much smaller when databasc 404 is

distinct from device 402, as opposed to cases where databasc 404 is part of device 402.

[0074] Consider an example embodiment, where database 404 is part of device 402. In such
cascs, input componcnt 414 may cnable a user to input signatures and the item/location
associations, for a predetermined number of items/locations. In this manner, databasc 404

will only be used for device 402.

[0075] Now consider an example embodiment, where database 404 is separatc from device
402. Further, let database 404 be much larger than the casc where databasc 404 is part of
device 402, Still further, let databasc 404 be accessible to other devices in accordance with
aspects of the present invention. In such cascs, input componént 414 may cnable a uscr to
input signaturcs and the item/location associations, for a much larger predctermined number

of items/locations. Further, in such cascs, input component 414 may cnable other uscrs of
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similar devices to input signatures and the item/location associations, for even morc

items/locations.

[0076] An cxample embodiment may usc the differentiating magnetic ficld propertics
between different vehicle types and makes to identify the different vehicle types and makes.
Today’s vchicles arc fully cquipped with clectronic and mechanical actuators and switchcs,
engine subsystems. All these subsystems are generating their own clectromagnetic and
magnetic fields and thercfore will alter the overall three-dimensional properties and ficld
strength fluctuations of the vehicle interior. Particularly the ignition of a vehicle generates a
characteristic magnetic flux for cvery vehicle. Aspects of the present invention include a
storing thesc field propertics as signatures within database 404 through measurements in the
near ficld within the vehicle interior for a reference group of make and models. As such, any
user of a device may be able to identify a registered vehicle within database 404. Thus,
through previously stored signaturcs and additional measurements, the present invention
cnables a library of vehicular clectromagnetic signatures. This library may be augmented
with additional measurements describing the clectromagnetic signatures of different vehicles.

This will be described in greater detail later with reference to FIG. 13.
[0077] At this point, method 500 stops (S510).

[0078] In the cxamples discussed above with respect to FIGs. 6-8, ficld-detecting component
412 is detecting magnctic ficlds as ficld vectors as functions over a period of time. The
detected signals illustrated in FIGs. 6-8 arc easily distinguishable from one another.
Accordingly, the vchicles associated therewith, respectively, may additionally be casily

distinguishable from onc another.

[0079] Returning to FIG. 5, method 500 may involve the detection of additional parameters
to associatc with an item or location. Specifically, additional aspects of the present invention
are drawn to a system and method for determining a specific item and/or location by
utilizing: 1) field properties within and/or near the specific item and or location; and 2)
additionally detected parameters. In one non-limiting example embodiment, a smartphone is
used to mcasurc a magnetic field associated with a vehicle, and to measure velocity

and/acceleration whether the user of the smartphone is in an identified vehicle.
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[0080] For example, rcturning to FIG. 4, parameter-detecting component 422 may be used to
detect another parameter for use in detecting the vehicle. For purposes of discussion,
consider the example where a person is registering their vehicle based on the walking up to
the vehicle, entering the vehicle and starting up of the vehicle, wherein parameter-detecting
component 422 mecasured various accelerations of the device as it is being carried by the

person. This example will now be described with additional reference to FIGs. 9-11.

[0081] FIG. 9 illustrates an example of measured magnetic fields and of measurcd
acccleration associated with the device being carried in accordance with aspects of the

present invention.

[0082] FIG. 9 includes graph 602, graph 604, graph 606 and graph 608, in addition to a
graph 902, a graph 904, a graph 906, a graph 908, a graph 910 and a graph 912, each of
which share a common x-axis 914 in units of scconds. FIG. 9 additionally includes a line
916. Graph 902 has a y-axis in units of m/s* and includes a function 918. Graph 904 has a y-
axis in units of m/s” and includes a function 920. Graph 906 has a y-axis in units of m/s’ and
includes a function 922. Graph 908 has a y-axis in units of degrees and includes a function
924. Graph 910 has a y-axis in units of degrees and includes a function 926. Graph 912 has

a y-axis in units of degrees and includes a function 928.

[0083] Function 918 corresponds to the acceleration in a z-direction relative to parameter-
detecting component 422, Function 920 corresponds to the acceleration in a y-dircction
relative to parameter-detecting component 422. Function 922 corresponds to the acceleration
in an x-direction relative to parameter-detecting component 422. Function 924 corresponds
to the angular acceleration in a yaw direction relative to parameter-detecting component 422.
Function 926 corresponds to the angular acceleration in a pitch direction relative to
parameter-detecting component 422. Function 928 corresponds to the angular acceleration in

aroll direction relative to parameter-detecting component 422.

[0084] As noted, function 920, the acceleration in the y-direction, changes dramatically. This
corresponds to the up and down motion of a person walking. Further, a spike 930
corresponds to motion of the person sitting into the vehicle. A second spike 932 corresponds
to the large .vibration coincident with starting of the vehicle. As discussed above, spikes 620,
622, 624 and 626 correspond to the detected magnetic field associated with ignition of the

vehicle. Now these two separate parameters may be analyzed together to more clearly
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identify an event. In this example, a person is walking to, entering and starting a vehicle. As
shown in each of functions 918, 920 and 922, the dramatic variations in detected acceleration
in cach axis (after the vehicle has been started as evidenced by the spikes in the detected
magnctic ficlds of functions 612, 614, 616 and 618) may bc explained by way of the
vibrations of the vchicle now that it is running. This is particularly telling by function 918, or
the acceleration in the z-axis (toward the vehicle). As the person is walking toward the
vehicle, the constant walking velocity registers as no change in acceleration in this axis.
However, after the vehicle is started, which shows as spike 934 in function 918, acccleration

changes in the z-axis as a result of the vchicle vibrating from the engine.

[0085] Functions 924, 926 and 928 arc shown here as further non-limiting ecxamples of
additional parameters that may be detected for use to identify a vehicle or location. In this
example however, it should be noted that functions 928 includes a spike 936. This spike in
the “roll” rotational axis is indicative that the device is being rolled, which may correspond to
the phone being in the user’s hand when entering the vehicle. This further supports the
notion that a person is entering a vehicle. This evidence in conjunction with the magnetic

and accceleration signatures may be used to accurately identify the vehicle.

[0086] The additionally detected parameter, in the above example of FIG. 9, reduces the
likelihood of false positive identification of a vehicle with only a magnetic signature. In
accordance with aspects of the present invention, the use of additional parameter signatures
may provide evidence to correctly identify a vehicle — or if the casc may be — correctly

identify a location.

[0087] In some embodiments, parameter-detecting component 422 may generate an output
associated with the vehicle based any of functions 918, 920, 922, 924, 926, 928 and
combinations thercof. In some embodiments, parameter-detecting component 422 may
additionally proccss any of functions 918, 920, 922, 924, 926, 928 and combinations thercof
to generate such an output. Non-limiting examples of further processes include averaging,
adding, subtracting, and transforming any of functions 918, 920, 922, 924, 926, 928 and
combinations thercof. In any of these embodiments, field-detecting component 412 may then
generate a signature of the vehicle based any of functions 612, 614, 616, 618 and
combinations thercof and based on the output generated by parameter-detecting component
422
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[0088] FIG. 10 illustrates another example of measured magnetic fields and of measured

acceleration associated with a vehicle in accordance with aspects of the present invention.

[0089] FIG. 10 includes graph 702, graph 704, graph 706 and graph 708, in addition to a
graph 1002, a graph 1004, a graph 1006, a graph 1008, a graph 1010 and a graph 1012, cach
of which sharc a common x-axis 1014 in units of scconds. FIG. 10 additionally includcs a
line 1016. Graph 1002 has a y-axis in units of m/s? and includes a function 1018, Graph
1004 has a y-axis in units of m/s” and includes a function 1020. Graph 1006 has a y-axis in
units of m/s* and includes a function 1022. Graph 1008 has a y-axis in units of degrees and
includes a function 1024. Graph 1010 has a y-axis in units of degrees and includes a function

1026. Graph 1012 has a y-axis in units of degrees and includes a function 1028.

[0090] Function 1018 corresponds to the acceleration in a z-dircction relative to parameter-
detecting component 422. Function 1020 corresponds to the acceleration in a y-direction
relative to parameter-detecting component 422, Function 1022 corresponds to the
acceleration in an x-dircction relative to parameter-detecting component 422. Function 1024
corresponds to the angular acceleration in a yaw direction relative to parameter-detecting
component 422 Function 1026 corresponds to the angular acceleration in a pitch direction
rclative to parameter-detecting component 422, Function 1028 corresponds to the angular

acceleration in a roll direction relative to parameter-detecting component 422.

[0091] As discusscd above with reference to FIGs. 6-7, by comparing the overall magnitudes
of the detected magnetic ficlds between FIG. 9 and FIG. 10, it is clear that the fields are
associated with two different vehicles. However, there are additional differences between the
detected parameters worth noting. As noted by functions 1018, 1020 and 1022, the
acccleration changes very little until changes in the detected magnetic ficld as noted by 720,
724, 728 and 732. At this point in time, as evidenced by variations 1030, 1032 and 1034, the
acceleration-detecting component is “jostled” in all three axes. This corresponds to the
relatively constant motion of a person walking, followed by the person entering the vehicle.
Furthermore, as noted by function 1024, 1026 and 1028 there is a gencrally constant yaw
pitch and roll until the changes in the detected magnetic ficld as noted by 720, 724, 728 and
732. At this point in time, as evidenced by double variations 1036, 1038 and 1040, thc
rotation-detecting component is “spun” in all three axes. These signatures, in conjunction

with the relatively low acceleration as noted in functions 1018, 1020 and 1022, may be
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explained by the device being carricd in a purse, for example. In such a case, being carried in
a purse would buffer changes in acceleration, which is reflected in the relatively calm
functions 1018, 1020 and 1022. When the person enters the vehicle and the purse is spun
around and placc in a scat, doublc variations 1036, 1038 and 1040 may result. This is further
cvidenced by the lack of acceleration or movement detected in any of functions 1018, 1020,
1022, 1024, 1026 and 1028 after entering the vehicle.

[0092] In some embodiments, parameter-detecting component 422 may generate an output
associated with the vehicle based any of functions 1018, 1020, 1022, 1024, 1026, 1028 and
combinations thercof. In some embodiments, paramcter-detecting component 422 may
additionally process any of functions 1018, 1020, 1022, 1024, 1026, 1028 and combinations
thereof to generatc such an output. Non-limiting examples of further processes include
averaging, adding, subtracting, and transforming any of functions 1018, 1020, 1022, 1024,
1026, 1028 and combinations thereof.  In any of these embodiments, field-detecting
component 412 may then generate a signature of the vchicle based any of functions 612, 614,
616, 618 and combinations thercof and based on the output generated by parameter-detecting

component 422,

[0093] FIG. 11 illustrates another example of measured magnetic fields and of measured

acceleration associated with a vehicle in accordance with aspects of the present invention.

[0094] FIG. 11 includes graph 802, graph 804, graph 806 and graph 808, in addition to a
graph 1102, a graph 1104, a graph 1106, a graph 1108, a graph 1110 and a graph 1112, each
of which share a common x-axis 1114 in units of seconds. FIG, 11 additionally includes a
line 1116. Graph 1102 has a y-axis in units of m/s> and includes a function 1118, Graph
1104 has a y-axis in units of m/s® and includes a function 1120. Graph 1106 has a y-axis in
units of m/s® and includes a function 1122, Graph 1108 has a y-axis in units of degrees and
includes a function 1124, Graph 1110 has a y-axis in units of degrees and includes a function

1126. Graph 1112 has a y-axis in units of degrees and includes a function 1128.

[0095] Function 1118 corresponds to the acceleration in a z-direction relative to parametcr-
detecting component 422, Function 1120 comresponds to the acceleration in a y-dircction
rclative to paramcter-detecting component 422, Function 1122 corresponds to the
acceleration in an x-direction relative to paramcter-detecting component 422. Function 1124

corresponds to the angular acceleration in a yaw direction relative to parameter-detecting
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component 422. Function 1126 corresponds to the angular acceleration in a pitch direction
relative to parameter-detecting component 422, Function 1128 corresponds to the angular

acceleration in a roll direction relative to parameter-detecting component 422

[0096] By comparing the overall magnitudes of the detected magnetic fields between FIGs.
9-11, it is clear that the ficlds arc associated with different vechicles. However, there arc
additional differences between the detected parameters worth noting. As noted by
fluctuations 1130, 1132 and 1134 of functions 1118, 1120 and 1122, respectively, the
acceleration changes drastically in correspondence with changes in the detected magnetic
ficld as noted by 820, 822, 824 and 826. As discussed above, with reference to FIG. 8, this
corresponds to entry into the vchicle. Further, as noted by spikes 1136, 1138 and 1140 of
functions 1118, 1120 and 1122, respectively, the acceleration changes drastically in
correspondence with changes in the detected magnetic field as noted by 828, 830 and 832.
As discussed above, with reference to FIG. 8, this ignition of the vehicle. At this point in
time, as evidenced by spikes 1136, 1138 and 1140, the acceleration detecting component is

“jostled” in all three axes.

[0097] Furthermore, as noted by function 1124, 1126 and 1128 there is a generally constant
yaw pitch and roll until the changes in the detected magnetic ficld as noted by 820, 822, 824
and 826. At this point in time, as evidenced by changes 1142, 1144 and 1146, the rotation-
detecting component is “spun” in all three axes as a result of the person cntering the vehicle.
Then the yaw pitch and roll remain constant for a period indicated by portions 1148, 1150
and 1152 of functions 1124, 1126 and 1128, respectively. These signatures may be éxplained
by the user setting the device down into one position after the entering the vehicle. At this
point in time, as evidenced by changes 1142, 1144 and 1146, the rotation-detecting
component is “spun” in all three axes as a result of the person entering the vehicle. Then the
yaw pitch and roll again change as indicated by portions 1154, 1156 and 1158 of functions
1124, 1126 and 1128, respectively. These signatures may be explained by the person moving

the device.

[0098] In some embodiments, parameter-detecting component 422 may generate an output
associated with the vehicle based any of functions 1118, 1120, 1122, 1124, 1126, 1128 and
combinations thereof. In some cmbodiments, parameter-detecting component 422 may

additionally process any of functions 1118, 1120, 1122, 1124, 1126, 1128 and combinations
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thercof to generate such an output. Non-limiting examples of further processes include
averaging, adding, subtracting, and transforming any of functions 1118, 1120, 1122, 1124,
1126, 1128 and combinations thereof In any of these embodiments, field-detecting
componcent 412 may then generate a signature of the vehicle based any of functions 612, 614,
616, 618 and combinations thereof and based on the output generated by parameter-detecting
componcnt 422.

[0099] In the examples discussed above with respect to FIGs. 9-11, just as with the examples
discussed above with respect to FIGs. 6-8, the detected magnetic signals are casily
distinguishable from one another. Accordingly, the vehicles associated therewith,
respectively, may additionally be casily distinguishable from onc another. However, in
situations where the magnctic ficld signatures may be somewhat similar, it may be more
difficult for a device in accordance with aspects of the present invention to distinguish
vehicles — solely on the detected magnctic (or clectric or clectro-magnetic) ficlds. As such,
the use of further distinguishing with at least a second detected parameter may help

distinguish the vehicles.

[{00100] In the examples discussed above with respect to FIGs. 9-11, parametcr-
detecting component 422 is detecting acceleration vectors as functions over a period of time.
The detected acceleration signals illustrated in FIGs. 9-11 are easily distinguishable from one
another. Accordingly, even if such vehicles had similar magnetic signatures, the vehicles
associated with the detected acceleration signals, respectively, may additionally be casily

distinguishable from one another.

[00101] The above discussed examples of FIGs. 9-11 are merely provided for
purposcs of explanation and are not limiting. Clearly, any other type of detectable parameter
may be used to additionally distinguish an item or location in accordance with aspects of the

present invention,

[00102) It should be noted that the detected ficlds and paramcters in the examples
discussed above with reference to FIGs. 6-11 are non-limiting examples. Each vchicle may
have a distinct signature, just as cach person may have a unique gait that will register a
unique acceleration signature. An aspect of the present invention is the recording of a ficld
signature, and in some cases an additional parameter signature, for future use to detect a

vehicle or location.
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[00103] In an example embodiment, field-detecting. component 412 may detect
magnetic field vectors associated with the approach and entry into vehicle 102, for example
as discussed above with reference to FIGs. 1A-C, whereas parameter-detecting component
422 may detect threc dimensional acecleration associated with the gait of person 104, the
motion of person 104 opening door 108 and the motion of person 104 sitting in vehicle 102.
An overall signaturc may be generated based on the signatures gencrated from each of field-

detecting component 412 and parameter-detecting component 422.

[00104] In another example embodiment, field-detecting component 412 may detect
magnetic field vectors associated the inside of vehicle 102 whilc it is operating, whereas
parameter-detecting component 422 may detect ambient noise associated with the running
engine and road noisc associated with vehicle 102 while it is operating. An overall signature
may be generated based on the signatures generated from cach of field-detecting component

412 and parameter-detecting component 422.

[00105] Returning to FIG. 3, after the item or location has been registered (S304), an
item or location is detected (S306). For example, the next time the person approaches a
vehicle, a device in accordance with aspects of the present invention would detect a ficld
associated with the vehicle. Similarly, for example, the next time the person approaches a
location, a device in accordance with aspects of the present invention would detect a field
associated with the location. A more detailed discussion of registration will now be provided

with additional reference to FIG.12.

[00106] FIG. 12 illustrates an cxample method 1200 of detecting an item or a location

in accordancc with aspects of the present invention.

[00107] Method 1200 starts (S1202) and a ficld is detected (S1204). This is the same
as the ficld being detected (S504) as discussed above with reference to method 500. For
example, returning to FIG. 4, field-detecting component 412 detects a new field. For
purposes of discussion, lct the new field be a magnetic ficld corresponding to the
superposition of magnetic fields generated by all electronic and mechanical systems involved

with the ignition of a vehicle.

[00108] Returning to FIG. 12, oncc the ficld is detected (S1204), a signaturc is
generated (S1206).  This is similar to the signaturc being generated (S506) as discussed
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above with reference to method 500. In some embodiments, for example as shown in FIG. 4,
field-detccting component 412 may generate a signaturc of the vehicle based any of functions
612, 614, 616, 618 of FIG. 6, and combinations thercof. In some embodiments, field-
detecting component 412 may additionally process any of functions 612, 614, 616, 618 and
combinations thercof to generate such a signaturc.  Non-limiting examples of further
processes include averaging, adding, subtracting, and transforming any of functions 612, 614,

616, 618 and combinations thereof.

[00109] This second signature is provided to comparing component 418 via

communication linc 448.
[00110] At this point, method 1200 stops (S1208).

[00111] Returning to FIG. 3, after the item or location has been detected (S306), it is
verified (S308). For cxample, a device in accordance with aspects of the present invention
would determine whether the newly detected vehicle is the vehicle that was previously
registered. Similarly, a device in accordance with aspects of the present invention would
determine whether the newly detected location is the location that was previously registered.
A morc detailed discussion of registration will now be provided with additional reference to
FIG.13.

[00112] FIG. 13 illustrates an examplc method 1300 of verifying an item or a location

in accordance with aspects of the present invention.

[00113] Mecthod 1300 starts (S1302) and the previously stored signature is accessed
(S1304). For cxample, as shown in FIG. 4, access component 416 retricves the previously-
stored signature from database 404 via communication line 454. Access component 416 then
provides the retrieved, previously-stored signature to comparator 418 via communication line
456.

[00114] Returning to FIG. 13, now that the previously stored signature has been
accessed (S1304), the signaturcs arc compared (S1306). For example, as shown in FIG. 4,
comparator 418 compares the retricved, previously stored signature as provided by access
component 416 with the newly generated signature as provided by field-detecting component
412
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{00115 Returning to FIG. 13, now that the signatures have been compared (S1306),
the item/location may be identified (S1308). For example, as shown in FIG. 4, comparator
418 provides an output to identifying component 420 via communication line 458. If the
retricved, previously stored signature as provided by access component 416 matches the
newly gencrated signature as provided by ficld-detecting component 412, then the newly
detected item/location is the same item/location that was previously registered. In such a
case, identifying component 420 may indicate that the newly detected item/location is the
same itenv/location that was previously registered. If the retrieved, previously stored
signature as provided by access component 416 docs not match the newly generated signature
as provided by ficld-detecting component 412, then the newly detected item/location is not
the same itenv/location that was previously registered. In such a case, identifying component
420 may indicatc that thc newly detected itemv/location is the same item/location that was

previously registered.
[00116) At this point, method 1300 stops ($1310).

[00117] Returning to FIG. 3, after the item or location has been verified, the data is
updated ($310). For example, in some embodiments, as shown in FIG. 4, comparator 418
may determine that the previously stored signature as provided by access component 416
docs not exactly match the newly generated signature as provided by field-detecting
component 412, but the difference between the previously stored signature as provided by
access component 416 does not exactly match the newly generated signature as provided by
ficld-detecting component 412 is within a predetermined acceptable limit. In such cases,
identifying component 420 may indicate that the newly detected itemy/location is still the
samc item/location that was previously registered. Further, comparator 418 may provide the
newly generated signature as provided by field-detecting component 412 to access
component 416 via communication line 456. Access component 416 may then provide the

newly generated signature to database 404 via communication linc 454.

[00118] In this mannecr, databasc 404 may be “taught” to acccpt variations of
previously registered signatures. In some embodiments, an average of recognized signatures
may be stored for future use. In some embodiments, a plurality of each recognized signature

may be stored for future use.

[00119] Returning to FIG. 3, device 402 waits to detect a new field (S306).
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{00120} The example embodiments discussed above are drawn to identifying an item
or location using ficlds associated therewith. Once identificd, other functions may be
available. For example, consider the situation wherein a device in accordance with aspects of
the present invention is embodicd in a smartphone. In such an example, once an item (c.g., a
vehicle) or a location (c.g., a housc) is identified, the smartphonc may institutc a suite of
applications and turn off other applications. In a specific example embodiment, the
identification of a vchicle may be used to place a smartphone in a “Vehicle Mode,” wherein

the smartphone will operate in a particular manner because it is determined to be in a vehicle.

[00121}  In accordance with aspects of the present invcﬁrion discussed above, the scnsors
and functionalitics of smartphones can be used to supplement or even replace the known
vehicle-based techniques of vehicle telematics. More specifically, smartphone-to-smartphone
(when both phones are in Vehicle Mode), smartphone-to-infrastructure and infrastructure-to-
smartphonc communications (again, when the smartphone is in Vehicle Mode) can provide
drivers with a wide range of telematics services and features, while resulting in littlc or no
additional cost to the vehicle driver (because she likely already has a smartphone) or the
vehicle manufacturer (because it doesn’t have to provide the purchaser of the vehicle with a
smartphone and also doesn’t have to embed costly vehicle telematics equipment in the
vehicle). To be able to do so, however, the smartphone again has to be able to “know” that it
is in Vchicle Modc and be able to determine in what vehicle it is. Idcally for various
applications it is necessary to be able to determine if the smartphone is in the vehicle that is
owned by the smartphone user. Aspects of the present invention enable a smartphone to
know that it is in Vchicle Modc based on detected magnetic, electric, magneto-clectric fields

and combinations thercof.

[00122]  Further in accordance with the present invention, a smartphone may utilize its
magnetometer function to periodically measure the. electromagnetic levels sensed at the
smartphone’s current location. The smartphone uses its processing capabilitics to try to map
the periodic clectromagnetic levels sensed by the smartphone with the vehicular
clectromagnetic signatures stored in library. If the periodic clectromagnetic levels sensed by
the smartphone match any of the specific vehicle signatures stored in the library, then the
processor of the smartphone may generate and/or otherwise output a signal indicating that the
smartphonc is located in the specific vehicle, which in turn will be uscd by the Vchicle Mode

detection method to trigger certain functions.
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[00123]  The Vehicle Mode relevant sensor suite may be monitored at intervals depending
on detected speed and location, for example, up to several times per second. The magneto
metric sensor output may be monitored dependent on the accelerometer output as this will
indicatc a movement of the phone either within the vehicle environment or of the vehicle

itself.

[00124]  In the drawings and specification, there have been disclosed embodiments of the
invention and, although specific terms are employed, they are used in a generic and

descriptive sense only and not for purposes of limitation, the scope of the invention being set

forth in the following claims.
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CLAIMS
What is claimed as new and desired to be protected by Letters Patent of the
United States is:

I A device, for use with a database, said device comprising:

a ficld-dctecting component opcrable to detect at Icast onc of an clectric ficld, a
magnetic ficld and an electro-magnetic ficld and to generate a detected field signature based
on the detected one of an electric field, a magnetic field and an electro-magnetic field;

an input component operable to input the detected field signature into the database;

an accessing component opcrable to access the detected ficld signature from the
database;

a comparing component opcrable to generate a comparison signal; and

an identifying component operable to identify one of an item and a location based on
the comparison signal,

wherein said ficld-detecting component is further operable to detect a second one of
an electric field, a magnetic field and an electro-magnetic field and to generate a second
detected field signature based on the detected second one of an electric field, a magnetic field
and an electro-magnetic field, and

wherein said comparing component is operable to generate the comparison signal

based on a comparison of the detected ficld signature and the second detected ficld signature.

2. The device of claim 1, wherein said field-detecting component is operable to detect
the at least one of an electric field, a magnetic ficld and an electro-magnetic field as a

function over a period of time.

3. The device of claim 1, further comprising:

a parameter-detecting component operable to detect.-a parameter and to generate a
parameter signal based on the detected parameter,

wherein said identifying component is operable to identify the one of an item and a

location based additionally on the parameter signal.

4, The device of claim 3, wherein said parameter-detecting component is operable to

detect, as the parameter, onc of the group consisting of a velocity, acceleration, angular
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velocity, angular acceleration, geodetic position, sound, temperature, vibrations, pressure,

biometrics, contents of surrounding atmosphere and combinations thereof,

5. The device of claim 1, further comprising a communication component opcrable to

wirclessly communicate with a network.

6. The device of claim 1,

wherein said ficld-detecting component is operable to detect a magnetic field,

wherein said input component is further operable to input an association between a
vehicle and the detected magnetic field,

wherein said field-detecting component is further operable to detect a second
magnctic field and to generate a second detected field signature based on the detected second
magnetic ficld, and

wherein said identifying component is further operable, based on the association, to

identify the vehicle as the item.

7. The device of claim 6, further comprising:

a verification component operable to provide a request for verification based on the
comparison signal and the association,

wherein said input component is further operable fo input a verification based on the

request for verification,

8. A method, for usc with a databasc, said method comprising:

detecting, via a field-detecting component, at Ieast one of an clectric ficld, a magnctic
field and an clectro-magnetic field;

generating, via the field-detecting component, a detected field signature based-on the
detected one of an clectric field, a magnetic field and an electro-magnetic field;

inputting, via an input component, the detected ficld signature into the database;

accessing, via an accessing component, the detected ficld signature from the database;

generating, via a comparing component, a comparison signal;

identifying, via an identifying component, one of an item and a location based on the

comparison signal;
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detecting, via the ficld-detecting component, a second onc of an electric field, a
magnetic ficld and an clectro-magnetic field; and

gencrating, via the field-detecting component, a second detected field signature based
on the detected second onc of an clectric ficld, a magnetic ficld and an clectro-magnetic ficld,

wherein said gencrating a comparison signal comprises generating the comparison
signal based on a comparison of the detected field signature and the second detected field

signature.

9. The method of claim 8, wherein said detecting comprises detecting the at least onc of
an ¢lectric field, a magnetic ficld and an clectro-magnetic field as a function over a period of

time.

10.  The method of claim 8, further comprising:

detecting, via a parameter-detecting component, a parameter; and

generating, via the parameter-detecting component, a parameter signal based on the
dcetected parameter,

wherein said identifying comprises identifying the one of an item and a location based

additionally on the parameter signal.

Il. The method of claim 10, whercin said detecting a paramcter compriscs detecting, as
the parameter, onc of the group consisting of a velocity, acceleration, angular velocity,
angular acccleration, geodetic position, sound, temperature, vibrations, pressure, biometrics,

contents of surrounding atmosphere and combinations thercof.

12, The method of claim 8, further comprising wirelessly communicating, via a

communication component, with a network,

3. The method of claim 8, further comprising:

inputting, via the input component is further operable to input an association; and

identifying, via the identifying component, a vehicle,

whercin said detecting, via a ficld-detecting component, at least onc of an clectric
ficld, a magnctic ficld and an clectro-magnctic ficld comprises detecting detect a magnetic
field,
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wherein said inputting an association comprises inpuiting an association between a
vchicle and the detected magnetic field,
wherein said detecting a second one of an electric field, 2 magnetic field and an
clectro-magnetic ficld comprises detecting a second magnetic field,
wherein said generating a second detected ficld signature comprises generating a
sccond detected ficld signature based on the detected second magnetic ficld, and

wherein said identifying a vehicle comprises identifying, based on the association, the

vchicle as the item.

14, The method of claim 13, further comprising:
providing, via a verification component, operable to provide a request for verification
based on the comparison signal and the association; and

inputting, via the input component, a verification based on the request for verification.

15. A non-transitory, tangible, computer-rcadable media having computer-rcadable
instructions stored thereon, for use with a database, the computer-readable instructions being
capable of being read by a computer and being capable of instructing the computer to
perform the method comprising:

dctecting, via a ficld-detecting component, at least onc of an clectric ficld, a magnetic
ficld and an clectro-magnetic ficld;

generating, via the ficld-detecting component, a detected field signature based on the
detected one of an electric field, a magnetic field and an electro-magnetic ficld;

inputting, via an input component, the detected field signature into the databasc;

accessing, via an accessing component, the detected field signature from the database;

generating, via a comparing component, a comparison signal;

identifying, via an identifying component, one of an item and a location based on the
comparison signal;

detecting, via the ficld-detecting component, a second one of an clectric field, a
magnetic ficld and an electro-magnetic field; and

generating, via the ficld-detecting component, a second detected field signature based

on the dcetected second onc of an clectric field, a magnetic field and an clectro-magnetic ficld,
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wherein said gencrating a comparison signal comprises generating the comparison
signal based on a comparison of the detected field signature and the second detected field

signature.

16.  The non-transitory, tangible, computer-rcadable media of claim 15, whercin the
computer-readable instructions are capable of instructing the computer to perform the method
such that said detecting comprises detecting the at least one of an electric ficld, a magnetic

ficld and an clectro-magnetic ficld as a function over a period of time.

17. The non-transitory, tangible, computer-readable media of claim 15, the computer-
rcadable instructions bcing capable of being read by a computer and being capable of
instructing the computer to perform the method further comprising;

detecting, via a parameter-detecting component, a parameter; and

generating, via the paramecter-detecting component, a parameter signal based on the
detected parameter,

wherein said identifying comprises identifying the one.of an item and a location bascd

additionally on the parameter signal.

I18.  Thc non-transitory, tangible, computer-readable media of claim 17, whercin the
computer-readable instructions arc capable of instructing the computer to perform the method
such that said detecting a parameter compriscs detecting, as the parameter, one of the group
consisting of a velocity, acceleration, angular velocity, angular acceleration, geodetic
position, sound, temperature, vibrations, pressurc, biometrics, contents of surrounding

atmosphere and combinations thereof.

19. The non-transitory, tangible, computer-readable media of claim 15, the computer-
rcadable instructions being capable of being read by a computer and being capable of
instructing the computer to perform the method further comprising wirclessly

communicating, via a communication component, with a network.

20.  The non-transitory, tangible, computer-readable media of claim 15, the computer-
rcadablc instructions being capable of instructing the computer to perform the method further

comprising;:
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inputting, via the input component is further operable to input an association; and

identifying, via the identifying component, a vehicle,

wherein said detecting, via a ficld-detecting component, at least one of an electric
ficld, a magnetic ficld and an clectro-magnetic field comprises detecting detect a magnetic
field,

wherein said inputting an association comprises inputting an association between a
vehicle and the detected magnetic field,

wherein said dctccting a sccond onc of an clectric field, a magnetic ficld and an
clectro-magnetic field comprises detecting a second magnetic ficld,

wherein said generating a second detected field signature comprises generating a
second detected ficld signature based on the detected second magnetic field, and

wherein said identifying a vehicle comprises identifying, based on the association, the

vehicle as the item.

21.  The non-transitory, tangible, computer-readable media of claim 20, the computer-
rcadable instructions being capable of instructing the computer to perform the method further
comprising;:

providing, via a verification component, operable to provide a request for verification
based on the comparison signal and the association; and

inputting, via the input component, a verification based on the request for verification.

22, A device, for use with a database having stored therein, at least one of a first plurality
of signaturcs, a sccond plurality of signaturcs and a third plurality of signatures, the first
plurality of signatures corresponding to a plurality of clectric ficlds, respectively, the sccond
plurality of signatures corresponding to a plurality of magnetic fields, respectively, the third
plurality of signatures corresponding to a plurality of electro-magnetic fields, respectively,
said device comprising:

an accessing component operable to access one of the first plurality of signatures, the
second plurality of signatures and the third plurality of signatures from the databasc;

a ficld-detecting component operable to detect at least one of an electric field, a
magnetic ficld and an electro-magnctic field and to generate a detected field signature based
on the detected one of said fields;

a comparing componcnt operable to gencrate a comparison signal; and
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an identifying component operable to identify one of an item and a location based on
the comparison signal,

wherein, when said field-detecting component is operable to deteet an clectric field,
said comparison componcnt is opcrable to gencratc the comparison signal based on a
comparison of the detected ficld signature and the first plurality of signatures,

wherein, when said ficld-detecting component is operable to detect a magnetic ficld,
said comparison component is operable to generate the comparison signal based on a
comparison of the detected ficld signature and the second plurality of signaturcs, and

wherein, when said ficld-detecting component is operable to detect an clectro-
magnetic field, said comparison component is opcrable to generate the comparison signal

based on a comparison of the detected ficld signature and the third plurality of signatures.

23.  The device of claim 22, wherein said field-detecting component is operable to detect
the at least one of an electric field, a magnetic field and an electro-magnetic field as a

function over a period of time.

24. The device of claim 22, further comprising:

a parameter-detecting component operable to detect a parameter and to generate a
paramcter signal based on the detected parameter,

wherein said identifying component is operable to identify the onc of an item and a

location based additionally on the parameter signal.

25.  The device of claim 24, whercin said parameter-detecting component is operable to
detect, as the parameter, one of the group consisting of a velocity, acceleration, angular
velocity, angular acceleration, geodetic position, sound, temperature, vibrations, pressure,

biometrics, contents of surrounding atmosphere and combinations thereof,

26.  The device of claim 22, further comprising a communication component operable to

wirelessly communicate with a network.

27.  The device of claim 22,

wherein said ficld-dctecting component is operable to detect a magnetic ficld,
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wherein said input component is further operable to input an association between a
vchicle and the detected magnetic field,

wherein said ficld-detecting component is further operable to detect a second
magnetic ficld and to gencrate a sccond detected ficld signature based on the detceted second
magnetic ficld, and

wherein said identifying component is further operable, based on the association, to

identify the vehicle as the item.

28.  The device of claim 27, further comprising;

a verification component operable to provide a request for verification based on the
comparison signal and the association,

wherein said input component is further operable to input a verification based on the

request for verification.

29. A method, for use with a database having stored therein, at least one of a first plurality
of signatures, a sccond plurality of signatures and a third plurality of signaturcs, the first
plurality of signatures corresponding to a plurality of electric ficlds, respectively, the second
plurality of signatures corresponding to a plurality of magnetic ficlds, respectively, the third
plurality of signaturcs corrcsponding to a plurality of clectro-magnetic ficlds, respectively,
said method comprising:

accessing, via an accessing component, one of the first plurality of signatures, the
second plurality of signatures and the third plurality of signatures from the database;

detecting, via a field-detecting component, at least onc of an clectric ficld, a magnetic
ficld and an electro-magnetic field;

generating, via a field-detecting component, a detected ficld signature based on the
detected one of an electric field, a magnetic field and an electro-magnetic field;

generating, via a comparing component, a comparison signal; and

identifying, via an identifying component, one of an item and a location based on the
comparison signal,

wherein, when said detecting comprises detecting an electric field, said generating
comprises gencrating the comparison signal based on a comparison of the detected ficld

signaturc and the first plurality of signatures,
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wherein, when said detecting comprises detecting a magnetic field, said generating
compriscs generating the comparison signal based on a comparison of the detected ficld
signature and the second plurality of signatures, and

wherein, when said detecting comprises detecting an clectro-magnetic field, said
generating comprises generating the comparison signal based on a comparison of the detected

ficld signaturc and the third plurality of signatures.

30. The mcthod of claim 29, wherein said dctecting comprises detecting the at least one

of an clectric ficld, a magnetic field and an electro-magnetic ficld as a function over a period

of time.

31.  The method of claim 29, further comprising:

detecting, via a parameter-detecting component, a parameter; and

generating, via the parameter-detecting component, a parameter signal based on the
detected parameter,

wherein said identifying comprises identifying the one of an item and a location based

additionally on the parameter signal.

32, The method of claim 31, wherein said detecting a parameter compriscs detecting, as
the parameter, one of the group consisting of velocity, acceleration, angular velocity, angular
acceleration, geodetic position, sound, temperature, vibrations, pressure, biometrics, contents

of surrounding atmosphere and combinations thercof.

33. The method of claim 29, further comprising wirclessly communicating, via a

communication component, with a network.

34, The method of claim 29, further comprising:

inputting, via the input component is further operable to input an association; and

identifying, via the identifying component, a vchicle,

wherein said detecting, via a ficld-detecting component, at least one of an clectric
ficld, a magnctic ficld and an electro-magnetic ficld comprises detecting detect a magnctic
ficld,
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wherein said inputting an association compriscs inputting an association between a
vehicle and the detected magnetic field,

wherein said detecting a second one of an clectric field, a magnetic field and an
clectro-magnetic ficld comprises detecting a second magnetic ficld,

wherein said generating a second dctected field signature comprises generating a
second detected field signature based on the detected second magnetic ficld, and

wherein said identifying a vehicle comprises identifying, based on the association, the

vchicle as the item.

35. The method of claim 34, further comprising:
providing, via a verification component, operable to provide a request for verification
based on the comparison signal and the association; and

inputting, via the input component, a verification based on the request for verification.

36. A non-transitory, tangible, computer-rcadable media having computer-rcadable
instructions stored thercon, for usc with a database having stored therein, at lcast one of a first
plurality of signatures, a seccond plurality of signatures and a third plurality of signatures, the
first plurality of signatures corresponding to a plurality of clectric fields, respectively, the
second plurality of signatures corrcsponding to a plurality of magnetic ficlds, respectively,
the third plurality of signatures corresponding to a plurality of electro-magnetic ficlds,
respectively, the computer-readable instructions being capable of being read by a computer
and being capable of instructing the computer to perform the method comprising:

accessing, via an accessing component, onc of the first plurality of signatures, the
second plurality of signatures and the third plurality of signatures from the database;

detecting, via a ficld-detecting component, at lcast one of an clectric field, a magnetic
field and an electro-magnetic field;

generating, via a ficld-detecting component, a detected ficld signature bascd on the
detected one of an electric field, a magnetic field and an electro-magnetic ficld;

generating, via a comparing component, a comparison signal; and

identifying, via an identifying component, one of an item and a location bascd on the

comparison signal,
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wherein, when said detecting comprises detecting an clectric field, said generating
comprises generating the comparison signal based on a comparison of the detected ficld
signature and the first plurality of signatures,
wherein, when said detecting comprises detecting a magnetic field, said generating
comprises generating the comparison signal based on a comparison of the detected ficld
signature and the second plurality of signatures, and
wherein, when said detecting comprises detecting an electro-magnetic field, said
gencrating comprises gencrating the comparison signal based on a comparison of the dctected

field signaturc and the third plurality of signaturcs.

37.  The non-transitory, tangible, computcr-readable media of claim 36, whercin the
computer-readable instructions arc capable of instructing the computer to perform the method
such that said detecting comprises detecting the at least. one of an electric ficld, a magnetic

field and an electro-magnetic field as a function over a period of time.

38.  The non-transitory, tangible, computer-rcadable mecdia of claim 36, the computer-
readable instructions being capable of being read by a computer and being capable of
instructing the computer to perform the method further comprising:

detecting, via a parameter-detecting component, a parameter; and

gencrating, via the parameter-detecting component, a parameier signal based on the
detected parameter,

wherein said identifying comprises identifying the one of an item and a location based

additionally on the parameter signal.

39.  The non-transitory, tangible, computer-readable media of claim 38, wherein the
computer-readable instructions are capable of instructing the computer to perform the method
such that said detecting a paramcter compriscs detecting, as the parameter, one of the group
consisting of velocity, acceleration, angular velocity, angular acceleration, geodetic position,
sound, temperaturc, vibrations, pressurc, biometrics, contents of surrounding atmosphere and

combinations thercof.,

40.  The non-transitory, tangible, computer-rcadable media of claim 36, the computer-

readable instructions being capable of being read by a computer and being capable of
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instructing the computer to perform the method further comprising wirclessly

communicating, via a communication component, with a network.

41.  The non-transitory, tangible, computcr-rcadable media of claim 36, the computer-
readable instructions being capable of instructing the computer to perform the method further
comprising:

inputting, via the input component is further operable to input an association; and

identifying, via the identifying component, a vehicle,

wherein said detecting, via a ficld-detecting component, at least onc of an clectric
field, a magnetic ficld and an clectro-magnetic ficld comprises detecting detect a magnetic
ficld,

wherein said inputting an association comprises inputting an association between a
vehicle and the detected magnetic field,

wherein said detecting a second one of an electric field, a magnetic field and an
clectro-magnetic ficld comprises detecting a second magnetic field,

whercin said generating a second detected field signature comprises generating a
second detected field signaturc based on the detected second magnetic field, and

wherein said identifying a vehicle comprises identifying, based on the association, the

vchicle as the item.

42, The non-transitory, tangible, computer-readable: media. of claim 41, the computer-
rcadable instructions being capable of instructing the computer to perform the method further
comprising:

providing, via a verification component, operable to provide a request for verification
based on the comparison signal and the association; and

inputting, via the input component, a verification based on the request for verification.
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ABSTRACT

A device includes a field-detecting component, an input component, an accessing
component, a comparing component and an identifying component. The field-detecting
component can detect a field and generate a detected ficld signature based thereon. The input
component can input the detected ficld signature into a database. The accessing component
can access the detected ficld signature from the database. The comparing component can
generate a comparison signal. The identifying component can identify item or location based
on the comparison signal. The ficld-detecting component can further detect a sccond ficld
and gencratc a second detected ficld signature based on the detected second ficld. The
comparing component can gencrate the comparison signal based on a comparison of the

detected field signature and the second detected field signature.
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[0001] The present application claims priority from: U.S. Provisional Application No.
61/740,814 filed December 21, 2012; U.S. Provisional Application No. 61/740,831 filed
December 21, 2012; U.S. Provisional Application No. 61/740,851 filed December 21, 2012;
and U.S. Provisional Application No. 61/745677 filed Dccember 24, 2012, the entire

disclosures of which are incorporated herein by reference.
BACKGROUND

0002 Vehicle telematics is the technology of sending, receiving and storing information
to and from vehicles and is generally present (at least to a limited extent) in the automotive
marketplace today. For example, both General Motors (through their OnStar offering) and
Mercedes Benz (through their Tele-Aid and more recent mbrace system offering) have long
offered connected-vehicle functionality to their customers. Both of these offerings make use
of the data available on a vehicle’s CAN bus, which is specified in the OBD-II vehicle
diagnostics standard. For example, the deployment of an airbag, which suggests that the
vehicle has been involved in a crash, may be detected by monitoring the CAN bus. In this
event, a digital wireless telephony module that is embedded in- the vehicle and connected to
the vehicle’s audio system (i.c., héving voice connectivity) can. initiate a phone call to a
telematics service provider (TSP) to “report” the ¢rash, Vehicle location may also be
provided to the TSP using the vehicle’s GPS functionality. Once the call is established, the
TSP representative may attempt to communicate with the vehicle driver, using the vehicle’s
audio system, to assess the severity of the situation. Assistance may thus be dispatched by

the TSP representative to the vehicle as appropriate.

[0003] Historically, these services were focused entirely on driver and passenger safety.
These types of services have expanded since their initial roll-out, however, and now offer
additional features to the driver, such as concierge services. The services, however, remain
mainly focused on voice based driver to call center communication, with data services being
only slowly introduced, hindercd by low bandwidth communication modules, high cost and

only partial availability on some model lines.

[0004] As a result, while generally functional, vehicle telematics services have
experienced only limited commercial acceptance in the marketplace. There are several
reasons for this. In addition to low speeds and bandwidth, most vehicle drivers (perhaps

excluding the premium automotive market niche) are reluctant to pay extra for vehicle
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telematics scrvices, cither in the form of an upfront payment (i.e., more expensive vehicle) or
a recurring (monthly/yearly) service fee. Moreover, from the vehicle manufacturer’s
perspective, the services require additional hardware to be embedded into the vehicle,
resulting in cxtra costs on the order of $250 to $350 or morc per vehicle which cannot be
recouped. Thus, manufacturcrs have been slow to fully commit to or invest in the provision

of vehicle telematics equipment in all vehicles.

[0005] There have been rudimentary attempts in the past to determine when a smartphone
is in a moving vehicle. Wireless service provider AT&T, Sprint and Verizon, for example,
offcr a smartphone application that reacts in a specific manner to incoming text messages and
voice calls when a phone is in what AT&T calls DriveMode™. With the AT&T DriveMode
application, a wireless telephone is considered to be in “drive modc” when one of two
conditions arc met. First, the smartphone operator can manually turn on the application, i.c.,
she “tells” the application to enter drive mode.  Alternatively, when the DriveMode
application is in automatic on/off mode and the smartphone GPS scnsor senses that the
smartphone is travelling at greater than 25 miles per hour, the GPS sensor so informs the
DriveMode application, the DriveMode application concludes that the smartphone is in a

moving vehicle, and drive mode is entered.

10006] Both of thesc paths to engaging the AT&T DriveMode application — the “manual”
approach to entering drive mode and the “automatic” approach to entering drive mode -- are
problematic. First, if the smartphone operator forgets or simply chooses not to launch the
DriveMode application prior to driving the vehicle when the application is in manual mode
then the application will not launch. Second, in automatic on/off mode AT&T’s use of only
the GPS scnsor to determine when a smartphonc is in a moving vehicle is problematic for a
number of reasons. First, the speed threshold of the application is arbitrary, meaning that
drive mode will not be detected/engaged at less than 25 mph. If the vehicle is stopped in
traffic or at a traffic signal, for example, then the DriveMode application may inadvertently
terminate. Sccond, and perhaps more importantly, AT&T’s DriveModc application rcquires
that the smartphone’s GPS functionality be turned on at all times. Because the use of a
smartphone’s GPS sensor is extremely demanding to the battery resources of a smartphone,
this requircment severcly undermines the usefulness of AT&T’s application. Thirdly this
method docs not differentiate between the type of vehicle that the phone is in, c.g. a bus, a

taxi or a train and therefore allows no correlation between the owner of the phone and her
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driving situation. For the classic embedded telematics devices to be replaces by smartphones
it is important to correlate the driver and smartphone owner with her personal vehicle. Only
then the smartphone can truly take the functional role of an embedded telematics device in a

vchicle.

[0007] Accordingly, for at Icast the forcgoing rcasons there cxists a nced and it is an objcct of
the present invention to provide an improved method and apparatus of detcrmining the

specific identity and type of vehicle a smartphone is in.

SUMMARY
[0008] The present invention provides an improved method and apparatus of determining the

specific identity and type of vehicle a smartphone is in.

[0009] Various embodiments described herein are drawn to a device, for use with a database.
The device includes a field-detecting component, an input component, an accessing
component, a comparing component and an identifying component. The ficld-detecting
component can detect at least one of an electric field, a magnetic field and an electro-
magnctic ficld and can gencrate a dcetected ficld signaturc based on the detected onc of an
clectric ficld, a magnetic ficld and an electro-magnetic ficld. The input component can input
the detected field signature into the database. The accessing component can access the
detected ficld signaturc from the database. The comparing component can gencrate a
comparison signal. The identifying component can identify one of an item and a location
based on the comparison signal. The field-detecting component can further detect a second
onc of an electric ficld, a magnetic field and an clectro-magnctic ficld and can gencrate a
second detected field signature based on the detected second one of an electric ficld, a
magnetic ficld and an electro-magnetic ficld. The comparing component can gencrate the
comparison signal based on a comparison of the detected field signature and the second

detected field signature.

BRIEF SUMMARY OF THE DRAWINGS
[0010] The accompanying drawings, which are incorporated in and form a part of the
specification, illustrate an cxemplary embodiment of the present invention and, together with

the description, serve to explain the principles of the invention. In the drawings:

[0011] FIGs. 1A-C illustrate a person and a vehicle at times £, 15 and /3, respectively;
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[0012] FIGs. 2A-B illustrate a house and a building, respectively;

[0013] FIG. 43 illustrates an example mcthod of identifying an item or a location in

accordance with aspects of the present invention;

[0014) FIG. 54 illustrates an cxample device for identifying an item or a location in

accordance with aspects of the present invention;

[0015] FIG. 65 illustrates an example method of registering an item or a location in

accordance with aspects of the present invention;

[0016] FIG. 76 illustrates an example of measured magnetic fields associated with a vehicle

in accordance with aspects of the present invention;

[0017] FIG. 87 illustrates another example of measured magnetic ficlds associated with a

vchicle in accordance with aspects of the present invention;

{0018] FIG. 98 illustrates another example of measured magnetic ficlds associated with a

vehicle in accordance with aspects of the present invention;

[0019] FIG. 309 illustrates an example of measured magnetic fields and of measured

acccleration associated with a vehicle in accordance with aspects of the present invention;

[0020] FIG. 10 illustrates another example of measured magnctic fields and of measured

acceleration associated with a vehicle in accordance with aspects of the present invention;

[0021] FIG. 4211 illustrates another example of measured magnetic fields and of measured

acceleration associated with a vehicle in accordance with aspects of the present invention;

[0022] FIG. 12 illustrates an example method of detecting an item or a location in

accordance with aspects of the present invention; and

[0023] FIG. 4413 illustrates an cxample method of verifying an item or a location in

accordance with aspects of the present invention.
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DETAILED DESCRIPTION
[0024] Aspccts of the present invention are drawn to a system and method for determining a
specific item and/or location by utilizing field propertics within and/or near the specific item

and or location.

[0025) As used herein, the term "smartphone” includes cellular and/or satellite
radiotclcphone(s) with or without a display (text/graphical); Pecrsonal Communications
System (PCS) terminal(s) that may combine a radiotelcphone with data processing, facsimile
and/or data communications capabilitics; Personal Digital Assistant(s) (PDA) or other
devices that can include a radio frequency transceiver and a pager, Internev/Intranet access,
Web browser, organizer, calendar and/or a global positioning system (GPS) recciver; and/or
conventional laptop (notebook) and/or palmtop (netbook) computer(s), tablet(s), or other
appliance(s), which include a radio frequency transceiver. As used herein, the term
"smartphone " also includes any other radiating user device that may have time-varying or
fixed gecographic coordinates and/or may be portable, transporrable, installed in a vehicle
(acronautical, maritime, or land-based) and/or situated and/or configured to operate locally

and/or in a distributed fashion over onc or more location(s).

[0026] In onc non-limiting example embodiment, a smartphone is used to measurc a
magnetic field associated with a vehicle to identify the vehicle. In another non-limiting
cxample embodiment, a smartphone is used to measure a magnetic field associated with a
house to identify the location of the user of the smartphone. These aspects will now be

described in more detail with reference to FIGs. 1A-2B.

[0027] As shown in FIG. 1A, at time #,, a magnetic field 106 is located near vehicle 102.
For purposes of discussion, person 104 is holding a device (not shown) in accordance with an
aspect of the present invention. In this specific example, the device in accordance with an
aspect of the present invention is embodicd in a smartphone. In this specific example, the

smartphone is able to detect magnetic ficld 106.

[0028] As shown in FIG. 1B, at time 7, the opening of door 108 affects the magnetic ficld
located near vehicle 102, as shown by filed lines 110. Again the smartphone is able to detect

magnetic ficld shown by field lines 110.
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[0029] As shown in FIG. IC, at time #;, the smartphone is not detecting the magnetic field
outside of vehicle 102.

[0030] In accordance with example aspects of the present invention, a smartphone carricd by
person 104 may identify vehicle 102 by aspects of magnetic ficld 102 or magnetic ficld 108.
Non-limiting dctectable aspects of the magnctic ficlds include an instantancous magnitudc, an
instantancous ficld vector, a magnitude as a function over a period of time, a field vector as a

function over a period of time and combinations thereof.

[0031] In accordance with other cxample aspects of the present invention, a smartphone
carricd by pcrson 104 may identify vehicle 102 by aspects of a change of magnetic ficld 102
to magnctic ficld 108. Non-limiting detectable aspccts of the change magnetic ficlds include
an instantancous change in magnitude, an instantancous change in field vector, a change in
magnitude as a function over a period of time, a change in ficld vector as a function over a

period of time and combinations thercof.

[0032] In addition to identifying an item, as discussed above with reference to FIGs. 1A-1C,

aspccts of the present invention may be used to identify a location.

[0033] As shown in FIG. 2A, at time 4, a person 204 is entering a house 202. A magnetic
field 206 is located near house 202. For purposes of discussion, person 204 is holding a
device (not shown) in accordance with an aspect of the present invention. In this specific
cxample, the device in accordance with an aspect of the present invention is embodicd in a

smartphonc. In this specific example, the smartphone is able to detect magnetic ficld 106.

[0034] As shown in FIG. 2B, at time s, person 204 is ¢ntering a building 208. A magnetic
field 210 is located near building 208. Again the smartphone is able to detect magnetic field
210.

[0035] In accordance with example aspects of the present invention, a smartphone carried by
person 104 may identify whether pcrson 204 is entering house 202 or building 208 by aspects
of magnetic ficld 206 or magnetic ficld 210.

[0036] A morc detailed discussion of example working embodiment will now be discussed

with additional reference to FIGs. 3-13.
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[0037] FIG. 3 illustrates an example method 300 of identifying an item or a location in

accordance with aspects of the present invention.

[0038] Method 300 starts (S302) and an item or location is registered (S304). For example,
if a person would like to be able to identify their vchicle, the vehicle would be registered
bascd on a ficld associated with the vehicle, whercas if a person would like to be able to
identify a location such as their place of work, then the location would be registered based on
a field associated with the vehicle. A more detailed discussion of registration will now be

provided with additional reference to FIGs. 4-11.

[0039] FIG. 4 illustrates an cxample device 402 for identifying an item or a location in

accordance with aspects of the present invention.

[0040] FIG. 4 includes a device 402, a database 404, a ficld 406 and a nctwork 408. In this
example embodiment, device 402 and database 404 are distinct clements. However, in some

embodiments, device 402 and databasc 404 may be a unitary device as indicated by dotted
linc 410,

[0041] Device 402 includes a ficld-detecting component 412, an input component 414, an
accessing component 416, a comparing component 418, an identifying component 420, a
parameter-detecting component 422, a communication component 424, a verification

component 426 and a controlling component 428.

[0042] In this ecxample, ficld-detecting component 412, input component 414, accessing
component 416, comparing component 418, identifying component 420, paramcter-detecting
component 422, communication component 424, verification component 426 and controlling
component 428 arc illustrated as individual devices. However, in some embodiments, at
least two of ficld-detecting component 412, input component 414, accessing component 416,
comparing component 418, identifying component 420, parameter-detecting component 422,
communication component 424, verification component 426 and controlling component 428
may be combined as a unitary device. Further, in some embodiments, at least one of ficld-
dctecting component 412, input component 414, accessing componcnt 416, comparing
component 418, identifying component 420, parameter-detecting component 422,
communication component 424, verification component 426 and controlling component 428

may be implemented as a computer having tangible computer-readable media for carrying or
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having computer-cxecutable instructions or data structures stored thereon. Such tangible
computcr-readable media can be any available media that can be accessed by a gencral
purpose or special purpose computer. Non-limiting examples of tangible computer-readable
media include physical storage and/or memory media such as RAM, ROM, EEPROM, CD-
ROM or other optical disk storage, magnetic disk storage or other magnctic storage devices,
or any other medium which can be used to carry or store desired program code means in the
form of computer-executable instructions or data structures and which can be accessed by a
general purposc or special purpose computer. For information transferred or provided over a
nctwork or another communications connection (cither hardwired, wircless, or a combination
of hardwired or wireless) to a computer, the computer may properly view the connection as a
computer-readable medium. Thus, any such connection may be properly termed a computer-
rcadable medium. Combinations of the above should also be included within the scope of

computer-readable media.

[0043] Controlling component 428 is arranged to communicate with: field-detecting
component 412 via a communication line 430; input component 414 via a communication
line 432; accessing component 416 via a communication line 434; comparing component 418
via a communication linc 436; identifying component 420 via a communication line 438;
parametcr-detecting  component 422 via a communication line 440; communication
component 424 via a communication linc 442; and verification component 426 via a
communication line 444. Controlling component 428 is operable to control cach of ficld-
detecting component 412, input component 414, accessing component 416, comparing
component 418, identifying component 420, parameter-detecting component 422,

communication component 424 and verification component 426.

{0044] Ficld-detecting component 412 is additionally arranged to detect ficld 406, to
communicate with input component 414 via a communication line 446, to communicate with
comparing componcnt 418 via a communication linc 448 and to communicatc with
parameter-detecting  component 422 via a comumunication linc 445,  Ficld-detecting
component 412 may be any known device or system that is operable to detect a ficld, non-
limiting examples of which include an electric field, a magnetic field, and clectro-magnetic
ficld and combinations thereof. In some non-limiting example embodiments, field-detecting
component 412 may detect the amplitude of a ficld at an instant of time. In some non-

limiting example embodiments, ficld-detecting component 412 may detect a field vector at an
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instant of time. In some non-limiting example embodiments, field-detecting component 412
may detect the amplitude of a field as a function over a period of time. In some non-limiting
cxample embodiments, ficld-detecting component 412 may detect a field vector as a function
over a period of time. In some non-limiting example embodiments, ficld-detccting
component 412 may detect a change in the amplitude of a ficld as a function over a period of
time. In somec non-limiting example embodiments, field-detecting component 412 may

detect a change in a ficld vector as a function over a period of time.

[0045] Input component 414 is additionally arranged to communicate with databasc 404 via a
communication linc 450 and to communicate with verification component 426 via a
communication line 452. Input component 414 may be any known device or system that is
operable to input data into database 404. Non-limiting examples of input component 414

include a graphic user interface (GUI) having a user interactive touch screen or keypad.

{0046] Accessing component 416 is additionally arranged to communicate with database 404
via a communication linc 454 and to communicate with comparing component 418 via a
communication linc 456. Accessing componcnt 416 may be any known device or system that

access data from databasc 404.

[0047]) Comparing component 418 is additionally arranged to communicate with identifying
componcnt 420 via a communication linc 458. Comparing componcnt 418 may be any

known device or system that is operable to compare two inputs.

[0048] Parameter-detecting component 422 is additionally arranged to communicate with
identifying componcnt 422 via a communication linc 460. Parameter-detecting component
422 may be any known device or system that is operable to detect a parameter, non-limiting
cxamples of which include velocity, acceleration, angular velocity, angular acceleration,
geodetic  position, sound, temperature, vibrations, pressurc, biometrics, contents of
surrounding atmosphere and combinations thereof. In some non-limiting example
embodiments, parameter-detecting component 422 may detect the amplitude of a parameter
at an instant of time. In some non-limiting cxample cmbodiments, parameter-detecting
component 422 may detect a parameter vector at an instant of time. In some non-limiting
cxample embodiments, parameter-detecting component 422 may detect the amplitude of a
paramcter as a function over a period of time. In some non-limiting example embodiments,

parameter-detecting component 422 may detect a parameter vector as a function over a
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period of time. In some non-limiting example embodiments, parameter-detecting component
422 may detect a change in the amplitude of a parameter as a function over a period of time.
In some non-limiting example embodiments, parameter-detecting component 422 may detect

a changc in a parameter vector as a function over a period of time.

[0049] Communication component 424 is additionally arranged to communicatc with
nctwork 408 via a communication line 462. Communication component 424 may be any
known device or system that is operable to communicate with network 408. Non-limiting

examples of communication component include a wired and a wireless transmitter/receiver.

10050] Vecrification component 426 may be any known device or system that is operable to
provide a request for verification. Non-limiting examples of verification component 426

include a graphic uscr interface having a user interactive touch screen or keypad.

[0051] Communication lincs 430, 432, 434, 436, 438, 440, 442, 444, 445, 446, 448, 450, 452,

454, 456, 458, 460 and 462 may be any known wircd or wircless communication line.

[0052] Databasc 404 may be any known device or system that is operable to receive, store,
organize and provide (upon a request) data, wherein the “database” refers to the data itself
and supporting data structures. Non-limiting examples of database 404 include a memory

hard-drive and a semiconductor memory.

[00S3] Network 408 may be any known linkage of two or more communication devices.
Non-limiting examples of database 408 include a wide-area network, a local-area network

and the Internet,

[0054] For purposes of discussion, consider the example where a person is registering their
vehicle. In some example embodiments, the vehicle may be registered based on an approach
and entry into the vehicle as discussed above with reference to FIGs. 1A-C.  In some
example embodiments, the vehicle may be registered based upon ficlds detected while the
person using the device is within the vehicle. For purposes of discussion, consider the
cxample where a person is registering their vehicle while sitting in the vehicle. In some
example embodiments, the registration may be performed based upon ficlds detected while
the vehicle is in a specific mode of operation, non-limiting examples of which include
starting up, driving forward, driving in reverse, stopped, accelerating, decelerating and
combinations thercof. For purposes of discussion, consider the following example where a
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person is registering their vehicle based on the starting up of the vehicle. This example will

now be described with additional reference to FIG. §.

[0055] FIG. 5 illustrates an example method 500 of registering an item or a location in

accordance with aspects of the present invention.

[0056] Method 500 starts (S502) and a ficld is ‘dctected (8504). For example, retuming to
FIG. 4, ficld-detecting component 412 detects ficld 406. For purposes of discussion, let ficld
406 be a magnetic ficld corresponding to the superposition of magnetic ficlds gencrated by all
electronic and mechanical systems involved with the ignition of the vehicle. Some example

detected field will now be described with greater detail with reference to FIGs. 6-8.

[0057] FIG. 6 illustrates an example of measured magnetic fields associated with a specific

vehicle in accordance with aspects of the present invention.

[0058] FIG. 6 includes a graph 602, a graph 604, a graph 606 and a graph 608, cach of which
share a common x-axis 610 in units of seconds. Graph 602 has a y-axis in units of uT and
includes a function 612. Graph 604 has a y-axis in units of uT and includes a function 614.
Graph 606 has a y-axis in units of uT and includes a function 616. Graph 608 has a y-axis in

units of 1T and includes a function 618.

{0059] Function 612 corresponds to the absolute value of the magnitude of a magnetic field
vector (B) of the vehicle. Function 614 corresponds to the magnitude of B in a z-direction
relative to field-detecting component 412, Function 616 corresponds to the magnitude of B
in a y-dircction relative to ficld-detecting component 412, Function 618 corresponds to the

magnitude of B in an x-dircction relative to ficld-detecting component 412.

[0060] A sudden change in the magnetic ficld manifests as spike 620 in function 612, as
spike 622 in function 614, as spike 624 in function 616 and as spike 626 in function 618.
This spike may be indicative of an event. For purposes of discussion, let this sudden change
in the magnetic field correspond to the ignition of a particular vehicle. In this example
thercfore, the vehicle may have a signature based on functions 612, 614, 616 and 618, having
tell-tail spikes 620, 622, 624 and 626, respectively. These functions may be easily
distinguished from signatures based on different events, as will now be described with

reference to FIG. 7.

Substitute Specification

CMT Exhibit 1007, Page 128 of 282
CMT v. Sfara - [IPR2024-00966



Best Available Copy

Docket No.: 30302

[0061] FIG. 7 illustrates another example of measured magnetic fields associated with a

second vehicle in accordance with aspects of the present invention.

[0062] FIG. 7 includes a graph 702, a graph 704, a graph 706 and a graph 708, each of which
share a common x-axis 710 in units of secconds. Graph 702 has a y-axis in units of pT and
includes a function 712. Graph 704 has a y-axis in units of puT and includes a function 714.
Graph 706 has a y-axis in units of uT and includes a function 716. Graph 708 has a y-axis in’

units of uT and includes a function 718.

[0063] Function 712 corresponds to the absolute value of the magnitude of a B of the second
vehicle. Function 714 corresponds to the magnitude of B in a z-direction relative to ficld-
detecting component 412. Function 716 corresponds to the magnitude of B in a y-direction
relative to ficld-detecting component 412, Function 718 corresponds to the magnitude of B

in an x-dircction relative to field-detecting component 412.

[0064] By comparing the ovcrall magnitudes of the detected magnetic ficlds between FIG. 6
and FIG. 7 it is clear that the ficlds are associated with two different vehicles. However,
there arc additional differences between the detected ficlds worth noting. A change in the
magnetic ficld of FIG. 7 manifests as a curve 720 in function 712, as a curve 722 in function
714, as a curve 724 in function 716 and as a spike 726 in function 718. A commonality of
cach of thesc features is a rotation of the magnetic ficld, which may be indicative of an cvent.
In this example, the relatively smooth transition of the magnctic ficld in more than onc axis
as shown in functions 714 and 716, is indicative of a smooth movement of the detecting
device within the detected magnetic ficld. For purposes of discussion, lct this smooth change
in the magnetic ficld correspond to the person, holding the device, entering a vehicle. Also
notcworthy is a sudden change 728 in function 718. This change which is detected in only
onc axis may be indicative of another event. For purposes of discussion, let this sudden
change correspond to ignition of the vchicle. Therefore, in this example, the action of
entering a specific vehicle and starting that specific vehicle may have a signature based on
functions 712, 714, 716 and 718.

[0065] FIG. 8 illustrates another cxample of measured magnetic ficlds associated with a third

vehicle in accordance with aspects of the present invention.
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[0066] FIG. 8 includes a graph 802, a graph 804, a graph 806 and a graph 808, cach of which
share a common x-axis 810 in units of seconds. Graph 802 has a y-axis in units of uT and
includes a function 812. Graph 804 has a y-axis in units of puT and includes a function 814.
Graph 806 has a y-axis in units of uT and includcs a function 816. Graph 808 has a y-axis in

units of uT and includes a function 818.

[0067] Function 812 corresponds to the absolute value of the magnitude of a B of the third
vchicle. Function 814 corresponds to the magnitude of B in a z-direction relative to ficld-
detecting component 412, Function 816 corresponds to the magnitude of B in a y-direction
rclative to ficld-detecting component 412. Function 818 corresponds to the magnitude of B

in an x-direction relative to ficld-detecting component 412,

[0068] A sudden change in the magnctic ficld manifests as a curve 820 in function 812, as a
spike 822 in function 814, as a spikc 824 in function 816 and as a spike 826 in function 818.
A commonality of cach of these features is a bricf rotation of the magnetic ficld, which may
be indicative of an event. In this example, the very brief rotation of the magnetic ficld in
more than one axis, is indicative of a rotation the detecting device within the detected
magnetic ficld. For purposes of discussion, let this quick change in the magnetic field
correspond to the person, holding the device, entering a vehicle. Also noteworthy is a small
bump 828 in function 812, a small bump 830 in function 814 and a small bump 832 in
function 816. This small bump, which is detccted in only two axes may be indicative of
another event. For purposes of discussion, let this change correspond to ignition of the
vehicle. Therefore, in this example, the action of entering a specific vehicle and starting that

specific vehicle may have a signature based on functions 812, 814, 816 and 818.

[0069] Returning to FIG. 5, once the field is detected (S504), a signature is generated (S506).
In some embodiments, for example as shown in FIG. 4, field-detecting component 412 may
generate a signature of the vehicle based any of functions 612, 614, 616, 618 of FIG. 6, and
combinations thereof. In some embodiments, ficld-detecting component 412 may
additionally process any of functions 612, 614, 616, 618 and combinations thercof to gencrate
such a signature. Non-limiting examples of further processes include averaging, adding,

subtracting, and transforming any of functions 612, 614, 616, 618 and combinations thercof.
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[0070] Returning to FIG. 5, once the signature is generated (S506), the signature in input
into memory (S508). For example, as shown in FIG. 4, ficld-detecting component 412

provides the signature to input component 414 via communication line 446.

[0071] In an example cmbodiment, input component 414 includes a GUI that informs a user
of device 402 that a signaturc has been generated.  Input component 414 may additionally
cnable the user to input an association between and item or location and the generated
signature. For example, input component 414 may display on a GUI a message such as “A
signature was generated. To what item/location is the signature associated?” Input
component 414 may then display an input prompt for the user to input, via the GUI, an

item/location to be associated with the generated signature.

[0072] Input component 414 may then provide the signature, and the association to a specific

item or location, to databasc 404 via communication linc 450,

[0073] As discussed above, in some embodiments, databasc 404 is part of device 402,
whereas in other embodiments, database 404 is separate from device 402. Data input and
retricval from database 404 may be faster when database 404 part of device 402, as opposed
to cases where databasc 404 is distinct from device 402. However, size may be a concern
when designing device 402, particularly when device 402 is intended to be a handheld device
such as a smartphone. As such, device 402 may be much smaller when database 404 is

distinct from device 402, as opposed to cases where databasc 404 is part of device 402.

[0074] Consider an example embodiment, where database 404 is part of device 402. In such
cases, input component 414 may enable a user to input signatures and the itenm/location
associations, for a predetermined number of items/locations. In this manner, database 404

will only be used for device 402.

[0075] Now consider an example embodiment, where database 404 is separate from device
402, Further, lct database 404 be much larger than the casc where database 404 is part of
device 402. Still further, let database 404 be accessible to other devices in accordance with
aspects of the present invention. In such cascs, input ¢omponent 414 may chable a user to
input signaturcs and the item/location associations, for a much larger predetermined number

of items/locations. Further, in such cases, input component 414 may cnable other users of
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similar devices to input signatures and the item/location associations, for even more

items/locations.

[0076] An example embodiment may use the differentiating magnetic field propertics
between different vehicle types and makes to identify the different vehicle types and makes.
Today’s vchicles arc fully ¢quipped with clectronic and mechanical actuators and switches,
cnginc subsystems. All these subsystems are gencrating their own electromagnetic and
magnetic fields and therefore will alter the overall three-dimensional properties and ficld
strength fluctuations of the vehicle interior. Particularly the ignition of a vehicle generates a
characteristic magnetic flux for every vehicle. Aspects of the present invention include a
storing these ficld propertics as signatures within database 404 through measurcments in the
ncar ficld within the vehicle interior for a reference group of make and models. As such, any
user of a device may be able to identify a registered vehicle within database 404. Thus,
through previously stored signatures and additional measurements, the present invention
cnables a library of vehicular electromagnetic signatures. This library may be augmented
with additional measurements describing the electromagnetic signatures of different vehicles.

This will be described in greater detail later with reference to FIG. 13.
[0077] At this point, method 500 stops (S510).

[0078] In the cxamples discussed above with respect to FIGs. 6-8, ficld-detecting component
412 is dctecting magnetic ficlds as ficld vectors as functions over a period of time. The
detected signals illustrated in FI1Gs. 6-8 arc casily distinguishable from one another.
Accordingly, the vehicles associated therewith, respectively, may additionally be casily

distinguishable from onc another.

[0079] Returning to FIG. 5, method 500 may involve the detection of additional parameters
to associate with an item or location. Specifically, additional aspects of the present invention
are drawn to a system and method for determining a specific item and/or location by
utilizing: 1) ficld properties within and/or near the specific item and or location; and 2)
additionally detected parameters. In one non-limiting example embodiment, a smartphone is
used to mecasurc a magnetic ficld associated with a vehicle, and to measure velocity

and/acccleration whether the user of the smartphone is in an identified vehicle.
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[0080] For example, returning to FIG. 4, parameter-detecting component 422 may be used to
detect another parameter for use in detecting the vehicle. For purposes of discussion,
consider the example where a person is registering their vehicle based on the walking up to
the vehicle, entering the vehicle and starting up of the vehicle, wherein parameter-detecting
component 422 measured various accelerations of the device as it is being carried by the

person. This example will now be described with additional reference to FIGs. 9-11.

[0081] FIG. 9 illustrates an example of measured magnetic fields and of measured
acceleration associated with the device being carried in accordance with aspects of the

present invention.

[0082] FIG. 9 includes graph 602, graph 604, graph 606 and graph 608, in addition to a
graph 902, a graph 904, a graph 906, a graph 908, a graph 910 and a graph 912, cach of
which share a common x-axis 914 in units of seconds. FIG. 9 additionally includes a linc
916. Graph 902 has a y-axis in units of m/s’ and includes a function 918. Graph 904 has a y-
axis in units of m/s? and includes a function 920. Graph 906 has a y-axis in units of m/s? and
includes a function 922. Graph 908 has a y-axis in units of degrees and includes a function
924. Graph 910 has a y-axis in units of degrees and includes a function 926. Graph 912 has

a y-axis in units of degrees and includes a function 928.

[0083] Function 918 corresponds to the acceleration in a z-direction relative to parameter-
detecting component 422.  Function 920 corresponds fo the acceleration in a y-dircction
relative to parameter-detecting component 422. Function 922 corresponds to the acceleration
in an x-dircction relative to parameter-detecting component 422, Function 924 corresponds
to the angular acceleration in a yaw direction relative to parameter-detecting component 422.
Function 926 corresponds to the angular acceleration in a pitch direction relative to
parameter-detecting component 422. Function 928 corresponds to the angular acceleration in

a roll direction relative to parameter-detecting component 422.

[0084] As noted, function 920, the accelcration in the y-direction, changes dramatically. This
corresponds to the up and down motion of a person walking. Further, a spike 930
corresponds to motion of the person sitting into the vehicle. A second spike 932 corresponds
to the large vibration coincident with starting of the vehicle. As discussed above, spikes 620,
622, 624 and 626 correspond to the detected magnetic field associated with ignition of the

vchicle.  Now these two separate parameters may be analyzed together to more clearly
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identify an cvent. In this example, a person is walking to, entering and starting a vehicle. As
shown in each of functions 918, 920 and 922, the dramatic variations in detected acceleration
in cach axis (after the vehicle has been started as evidenced by the spikes in the detected
magnetic ficlds of functions 612, 614, 616 and 618) may bec explained by way of the
vibrations of the vehicle now that it is running. This is particularly telling by function 918, or
the acceleration in the z-axis (toward the vehicle). As the person is walking toward the
vehicle, the constant walking velocity registers as no change in acceleration in this axis.
Howevecr, after the vehicle is started, which shows as spike 934 in function 918, acceleration

changes in the z-axis as a result of the vehicle vibrating from the engine.

[0085] Functions 924, 926 and 928 arc shown here as further non-limiting examples of
additional parameters that may be detected for use to identify a vehicle or location. In this
cxample however, it should be noted that functions 928 includes a spike 936. This spike in
the “roll” rotational axis is indicative that the device is being rolled, which may correspond to
the phone being in the user’s hand when entering the vehicle. This further supports the
notion that a person is entering a vehicle. This evidence in conjunction with the magnetic

and acccleration signatures may be used to accurately identify the vehicle.

[0086] The additionally detected parameter, in the above example of FIG. 9, reducces the
likelihood of false positive identification of a vehicle with only a magnetic signature. In
accordance with aspects of the present invention, the use of additional parameter signatures
may provide evidence to correctly identify a vehicle — or if the case may be — correctly

identify a location.

{0087] In some cmbodiments, parameter-detecting component 422 may generate an output
associated with the vehicle based any of functions 918, 920, 922, 924, 926, 928 and
combinations thercof. In some embodiments, parameter-detecting component 422 may
additionally process any of functions 918, 920, 922, 924, 926, 928 and combinations thercof
to generate such an output. Non-limiting examples of further processes include averaging,
adding, subtracting, and transforming any of functions 918, 920, 922, 924, 926, 928 and
combinations thereof. In any of these embodiments, field-detecting component 412 may then
generate a signature of the vchicle based any of functions 612, 614, 616, 618 and
combinations thercof and bascd on the output generated by parameter-detecting component
422,
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[0088] FIG. 10 illustrates another example of measured magnetic fields and of measured

acceleration associated with a vehicle in accordance with aspects of the present invention.

{0089] FIG. 10 includes graph 702, graph 704, graph 706 and graph 708, in addition to a
graph 1002, a graph 1004, a graph 1006, a graph 1008, a graph 1010 and a graph 1012, cach
of which sharc a common x-axis 1014 in units of scconds. FIG. 10 additionally includcs a
line 1016. Graph 1002 has a y-axis in units of m/s* and includes a function 1018. Graph
1004 has a y-axis in units of m/s”* and includes a function 1020. Graph 1006 has a y-axis in
units of m/s? and includes a function 1022. Graph 1008 has a y-axis in units of degrees and
includes a function 1024. Graph 1010 has a y-axis in units of degrees and includes a function

1026. Graph 1012 has a y-axis in units of degrees and includes a function 1028.

[0090] Function 1018 corresponds to the acceleration in a z-direction relative to parameter-
detecting component 422, Function 1020 corresponds to the acceleration in a y-direction
rclative to parameter-detecting component 422, Function 1022 corresponds to the
acceleration in an x-direction relative to parameter-detecting component 422. Function 1024
corresponds to the angular acceleration in a yaw direction relative to parameter-detecting
componcnt 422, Function 1026 corresponds to the angular acceleration in a pitch direction
relative to parameter-detecting component 422. Function 1028 corresponds to the angular

acceleration in a roll direction relative to parameter-detecting component 422.

[0091] As discussed above with reference to FIGs. 6-7, by comparing the overall magnitudes
of the detected magnetic fields between FIG. 9 and FIG. 10, it is clear that the fields are
associated with two different vehicles. However, there are additional differences between the
detected parameters worth noting. As noted by functions 1018, 1020 and 1022, the
acceleration changes very little until changes in the detected magnetic ficld as noted by 720,
724,728 and 732. At this point in time, as cvidenced by variations 1030, 1032 and 1034, the
acceleration-detecting component is “jostled” in all three axes. This corresponds to the
relatively constant motion of a person walking, followed by the person entering the vehicle.
Furthermore, as noted by function 1024, 1026 and 1028 there is a gencrally constant yaw
pitch and roll until the changes in the detected magnetic ficld as noted by 720, 724, 728 and
732. At this point in time, as evidenced by double variations 1036, 1038 and 1040, the
rotation-detecting component is “spun” in all three axes. These signaturcs, in conjunction

with the relatively low acceleration as noted in functions 1018, 1020 and 1022, may be
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explained by the device being carried in a purse, for-example. In such a case, being carricd in
a pursc would buffer changes in acceleration, which is reflected in the relatively calm
functions 1018, 1020 and 1022. When the person enters the vehicle and the purse is spun
around and placc in a scat, doublc variations 1036, 1038 and 1040 may result. This is further

cvidenced by the lack of acceleration or movement detected in any of functions 1018, 1020,
1022, 1024, 1026 and 1028 after entering the vehicle.

[0092] In some embodiments, parameter-detecting component 422 may generate an output
associated with the vehicle based any of functions 1018, 1020, 1022, 1024, 1026, 1028 and
combinations thereof. In somc embodiments, parameter-detecting component 422 may
additionally process any of functions 1018, 1020, 1022, 1024, 1026, 1028 and combinations
thercof to generate such an output. Non-limiting examples of further processes include
averaging, adding, subtracting, and transforming any of functions 1018, 1020, 1022, 1024,
1026, 1028 and combinations thereof. In any of these embodiments, field-detecting
componcent 412 may then gencrate a signaturc of the vehicle based any of functions 612, 614,
616, 618 and combinations thercof and based on the output generated by parameter-detecting

component 422,

[0093] FIG. 11 illustrates another example of measured magnetic fields and of measured

accelcration associated with a vehicle in accordance with aspects of the present invention.

[0094] FIG. 11 includes graph 802, graph 804, graph 806 and graph 808, in addition to a
graph 1102, a graph 1104, a graph 1106, a graph 1108, a graph 1110 and a graph 1112, cach
of which share a common x-axis 1114 in units of scconds. FIG. 11 additionally includes a
line 1116. Graph 1102 has a y-axis in units of m/s’ and includes a function 1118. Graph
1104 has a y-axis in units of m/s* and includes a function 1120. Graph 1106 has a y-axis in
units of m/s” and includes a function 1122. Graph 1108 has a y-axis in units of degrees and
includes a function 1124. Graph 1110 has a y-axis in units of degrees and includes a function

1126. Graph 1112 has a y-axis in units of degrees and includes a function 1128,

[0095] Function 1118 corresponds to the acceleration in a z-direction rclative to paramcter-
detecting component 422, Function 1120 corresponds to the acceleration in a y-dircction
rclative to parameter-detecting component 422,  Function 1122 corrcsponds to the
acceleration in an x-direction relative to parameter-detecting component 422. Function 1124

corresponds to the angular acceleration in a yaw direction relative to parameter-detecting
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component 422. Function 1126 corresponds to the angular acceleration in a pitch direction
relative to parameter-detecting component 422, Function 1128 corresponds to the angular

acceleration in a roll direction relative to parameter-detecting component 422,

[0096] By comparing thc overall magnitudes of the detected magnetic ficlds between FIGs.
9-11, it is clcar that the ficlds arc associatcd with diffcrent vehicles. Howcver, there arc
additional differences between the detected parameters worth noting.  As noted by
fluctuations 1130, 1132 and 1134 of functions 1118, 1120 and 1122, respectively, the
acceleration changes drastically in correspondence with changes in the detected magnetic
ficld as noted by 820, 822, 824 and 826. As discussed above, with reference to FIG. 8, this
corresponds to entry into the vehicle. Further, as noted by spikes 1136, 1138 and 1140 of
functions 1118, 1120 and 1122, respectively, the acceleration changes drastically in
correspondence with changes in the detected magnetic field as noted by 828, 830 and 832.
As discussed above, with reference to FIG. 8, this ignition of the vehicle. At this point in
time, as evidenced by spikes 1136, 1138 and 1140, the acceleration detecting component is

“jostled” in all three axes.

[0097] Furthermore, as noted by function 1124, 1126 and 1128 there is a gencrally constant
yaw pitch and roll until the changes in the detected magnetic field as noted by 820, 822, 824
and 826. At this point in time, as evidenced by changes 1142, 1144 and 1146, the rotation-
detecting component is “spun” in all threc axes as a result of the person entering the vehicle.
Then the yaw pitch and roll remain constant for a period indicated by portions 1148, 1150
and 1152 of functions 1124, 1126 and 1128, respectively. These signatures may be explained
by the user setting the device down into one position after the entering the vehicle. At this
point in time, as cvidenced by changes 1142, 1144 and 1146, thc rotation-detecting
component is “spun” in all three axes as a result of the person entering the vehicle. Then the
yaw pitch and roll again change as indicated by portions 1154, 1156 and 1158 of functions
1124, 1126 and 1128, respectively. These signatures may be explained by the person moving

the device.

[0098] In some embodiments, parameter-dctecting component 422 may generate an output
associated with the vehicle based any of functions 1118, 1120, 1122, 1124, 1126, 1128 and
combinations thereof. In some cmbodiments, parameter-detecting component 422 may
additionally process any of functions 1118, 1120, 1122, 1124, 1126, 1128 and combinations
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thereof to generate such an output. Non-limiting examples of further processes include
averaging, adding, subtracting, and transforming any of functions 1118, 1120, 1122, 1124,
1126, 1128 and combinations thereof. In any of these embodiments, field-detecting
component 412 may then gencerate a signature of the vehicle based any of functions 612, 614,
616, 618 and combinations thereof and based on the output generated by paramcter-detecting

component 422,

[0099] In the cxamples discussed above with respect to FIGs. 9-11, just as with the examples
discussed above with respect to FIGs. 6-8, the detected magnetic signals are casily
distinguishable from onc another.  Accordingly, the vchicles associated therewith,
respectively, may additionally be easily distinguishable from onc another. However, in
situations where the magnctic ficld signatures may be somewhat similar, it may be more
difficult for a device in accordance with aspects of the present invention to distinguish
vehicles — solely on the detected magnetic (or electric or clectro-magnetic) fields. As such,
the usc of further distinguishing with at least a second detected paramcter may help

distinguish the vehicles.

{00100] In the examples discussed above with respect to FIGs. 9-11, paramcter-
detecting component 422 is detecting acceleration vectors as functions over a period of time.
The detected acceleration signals illustrated in FIGs. 9-11 are casily distinguishable from one
another. Accordingly, even if such vehicles had similar magnetic signatures, the vehicles
associatcd with the detected acceleration signals, respectively, may additionally be casily

distinguishable from one another.

{00101} The above discussed examples of FIGs. 9-11 are merely provided for
purposcs of cxplanation and are not limiting. Clearly, any other type of detectable parameter
may be used to additionally distinguish an item or location in accordance with aspects of the

present invention.

[00102] It should be noted that the detected ficlds and parameters in the examples
discussed above with reference to FIGs. 6-11 arc non-limiting cxamples. Each vehicle may
have a distinct signature, just as cach person may have a unique gait that will register a
unique acceleration signature. An aspect of the present invention is the recording of a ficld
signature, and in some cases an additional parameter signature, for futurc use to detect a

vchicle or location.
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(00103} In an cxample embodiment, ficld-detecting. component 412 may detect
magnetic field vectors associated with the approach and entry into vehicle 102, for example
as discussed above with reference to FIGs. 1A-C, whereas parameter-detecting component
422 may detect three dimensional acceleration associated with the gait of person 104, the
motion of person 104 opening door 108 and the motion of person 104 sitting in vehicle 102.
An overall signature may be gencrated based on the signatures generated from cach of field-

detecting component 412 and parameter-detecting component 422.

. [00104] In another example embodiment, ficld-detecting component 412 may detect
magnetic field vectors associated the inside of vehicle 102 while it is operating, whercas
parameter-detecting component 422 may detect ambicent noise associated with the running
enginc and road noise associated with vehicle 102 while it is operating. An overall signature
may be gencrated based on the signatures generated from cach of field-detecting component

412 and parameter-detecting component 422,

{00105] Returning to FIG. 3, afier the item or location has been registered (S304), an
item or location is detected (S306). For example, the next time the person approaches a
vehicle, a device in accordance with aspects of the present invention would detect a ficld
associated with the vehicle. Similarly, for example, the next time the person approaches a
location, a device in accordance with aspects of the present invention would detect a field
associated with the location. A more detailed discussion of registration will now be provided
with additional reference to FIG.12.

|00106] FIG. 12 illustrates an cxample method 1200 of detecting an item or a location

in accordance with aspects of the present invention.

[00107) Mecthod 1200 starts (S1202) and a ficld is detected (S1204). This is the same
as the field being detected (S504) as discussed -above with reference to method 500. For
example, returning to FIG. 4, field-detecting component 412 detects a new ficld. For
purposcs of discussion, let the new ficld be a magnetic field corresponding to the .
supcerposition of magnetic ficlds generated by all electronic and mechanical systems involved

with the ignition of a vehicle.

[00108] Returning to FIG. 12, once the field is detected (S1204), a signaturc is
generated (S1206). This is similar to the signature being generated (S506) as discussed
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above with reference to method 500. In some embodiments, for example as shown in FIG. 4,
field-detecting component 412 may generate a signature of the vehicle based any of functions
612, 614, 616, 618 of FIG. 6, and combinations thercof. In some embodiments, field-
deteeting component 412 may additionally process any of functions 612, 614, 616, 618 and
combinations thcrcof to generate such a signaturc. Non-limiting examples of further
processes include averaging, adding, subtracting, and transforming any of functions 612, 614,

616, 618 and combinations thereof.

[00109] This second signature is provided to comparing component 418 via

communication linc 448.
{00110] At this point, method 1200 stops-(S1208).

{00111 Returning to FIG. 3, after the item or location has been detected (S306), it is
verified (S308). For example, a device in accordance with aspects of the present invention
would dctermine whether the newly detected vehicle is the vchicle that was previously
registered.  Similarly, a device in accordance with aspects of the present invention would
determine whether the newly detcected location is the location that was previously registered.
A more detailed discussion of registration will now be provided with additional reference to
FIG.13.

[00112] FIG. 13 illustrates an example method 1300 of verifying an item or a location

in accordance with aspects of the present invention.

[00113] Mecthod 1300 starts (S1302) and the previously stored signature is accessed
(S1304). For example, as shown in FIG. 4, access component 416 retricves the previously-
stored signature from database 404 via communication line 454, Access component 416 then
provides the retrieved, previously-stored signature to comparator 418 via communication line
456.

[00114] Returning to FIG. 13, now that the previously stored signature has been
accessed (S1304), the signatures arc compared (S1306). For example, as shown in FIG. 4,
comparator 418 compares the retricved, previously stored signature as provided by access
component 416 with the newly generated signature as provided by ficld-detecting component
412
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[00115] Returning to FIG. 13, now that the signatures have been compared (S1306),
the iten/location may be identified (S1308). For example, as shown in FIG. 4, comparator
418 provides an output to identifying component 420 via communication line 458. If the
retrieved, previously stored signature as provided by access component 416 matches the
newly generated signature as provided by ficld-detecting component 412, then the newly
detected item/location is the same item/location that was previously registered. In such a
case, identifying component 420 may indicate that the newly detected item/location is the
same item/location that was previously registered.  If the retricved, previously stored
signature as provided by access component 416 docs not match the newly generated signature
as provided by ficld-detecting component 412, then the newly detected item/location is not
the same item/location that was previously registered. In such a case, identifying component
420 may indicate that the newly detected item/location is the same item/location that was

previously registered.
[00116] At this point, method 1300 stops (S1310).

[00117] Returning to F IG. 3, after the item or location has been verified, the data is
updated (S310). For example, in some embodiments, as shown in FIG. 4, comparator 418
may determine that the previously stored signature as provided by access component 416
does not exactly match the newly generated signature as provided by field-detecting
component 412, but the difference between the previously stored signature as provided by
access component 416 does not exactly match the newly generated signature as provided by
ficld-detecting component 412 is within a predetermined acceptable limit. In such cases,
identifying component 420 may indicate that the newly detected item/location is still the
samc item/location that was previously registered. Further, comparator 418 may providc the
newly generated signature as provided by field-detecting component 412 to access
component 416 via communication line 456. Access component 416 may then provide the

newly generated signature to database 404 via communication linc 454.

[00118] In this manner, databasc 404 may be “taught” to accept variations of
previously registered signatures. In some embodiments, an average of recognized signatures
may be stored for future use. In some embodiments, a plurality of cach recognized signature

may be stored for future use.

[00119) Returning to FIG. 3, device 402 waits to detect a new ficld (S306).
Substitute Specification

CMT Exhibit 1007, Page 141 of 282
CMT v. Sfara - [IPR2024-00966



Best Available Copy

Docket No.: 30302
[00120] The example embodiments discussed above are drawn to identifying an item
or location using ficlds associated therewith. Once identified, other functions may be
available. For example, consider the situation wherein a device in accordance with aspects of
the present invention is cmbodicd in a smartphone. In such an cxample, once an item (c.g., a
vehicle) or a location (c.g., a house) is identified, the smartphone may institute a suite of
applications and turn off other applications. In a specific example embodiment, the
identification of a vehicle may be used to place a smartphone in a “Vehicle Mode,” wherein

the smartphone will opcerate in a particular manner because it is determined to be in a vehicle.

[00121] In accordance with aspects of the present invention discussed above, the sensors
and functionalitics of smartphones can be used to supplement or even replace the known
vehicle-based techniques of vehicle telematics. More specifically, smartphone-to-smartphone
(when both phones are in Vehicle Mode), smartphone-to-infrastructure and infrastructure-to-
smartphone communications (again, when the smartphone is in Vchicle Mode) can provide
drivers with a wide range of telematics services and features, while resulting in little or no
additional cost to the vehicle driver (because she likely already has a smartphone) or the
vehicle manufacturer (because it doesn’t have to provide the purchaser of the. vehicle with a
smartphone and also docsn’t have to embed costly vehicle telematics equipment in the
vchicle). To be able to do so, however, the smartphone again has to be able to “know” that it
is in Vchicle Mode and be able to determine in what vehicle it is. Idcally for various °
applications it is necessary to be able to determine if the smartphone is in the vchicle that is
owned by the smartphone user. Aspcects of the present invention enable a smartphone to
know that it is in Vchicle Mode based on detected magnetic, electric, magneto-clectric ficlds

and combinations thercof.

{00122]  Further in accordance with the present invention, a smartphone may utilize its
magnetometer function to periodically measure the electromagnetic levels sensed at the
smartphone’s current location. The smartphone uses its processing capabilitics to try to map
the periodic clectromagnetic levels sensed by the smartphone with the vehicular
clectromagnetic signatures stored in library. If the periodic clectromagnetic levels sensed by
the smartphone match any of the specific vehicle signatures stored in. the library, then the
processor of the smartphone may gencrate and/or otherwise output a signal indicating that the
smartphonc is located in the specific vehicle, which in turn will be used by the Vchicle Mode

detection method to trigger certain functions.
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[00123]  The Vehicle Mode relevant sensor suite may be monitored at intervals depending
on detected speed and location, for example, up to several times per second. The magneto
metric sensor output may be monitored dependent on the accelerometer output as this will

indicatc a movement of the phone cither within the vehicle environment or of the vehicle
itsclf.

[00124] In the drawings and specification, there have been disclosed embodiments of the
invention and, although specific terms are employed, they are used in a generic and

descriptive sense only and not for purposes of limitation, the scope of the invention being set

forth in the following claims.

Substitute Specification

CMT Exhibit 1007, Page 143 of 282
CMT v. Sfara - [IPR2024-00966



Best Available Copy

Docket No.: 30302

CLAIMS
What is claimed as new and desired to be protected by Letters Patent of the
United States is:

1. A device, for use with a database, said device comprising:

a ficld-dctccting componcnt opcrable to detect at Icast onc of an clectric ficld, a
magnetic field and an electro-magnetic ficld and to generate a detected field signature based
on the detected once of an electric field, a magnetic ficld and an electro-magnetic field;

an input component operable to input the detected field signature into the databasc;

an accessing component operable to access the detected ficld signature from the
database;

a comparing component opcrable to gencrate a comparison signal; and

an 1dentifying component operable to identify one of an item and a location based on
the comparison signal,

wherein said ficld-detecting component is further operable to detect a second onc of
an élec(ric ficld; a magnetic field and an electro-magnetic field and to generate a second
detected ficld signature based on the detected second one of an electric field, a magnetic field
and an electro-magnetic field, and

wherein said comparing component is operable to generate the comparison signal

based on a comparison of the detected field signature and the second detected field signature.

2. The device of claim 1, wherein said ficld-detecting component is operable to detect
the at lcast one of an electric ficld, a magnetic ficld and an electro-magnetic ficld as a

function over a period of time.

3. The device of claim 1, further comprising:

a parameter-detecting component operable to detect a parameter and to generate a
parameter signal based on the detected parameter,

wherein said identifying component is operable to identify the onc of an item and a

location based additionally on the parameter signal.

4. The device of claim 3, wherein said parameter-detecting component is operable to

detect, as the parameter, onc of the group consisting of a velocity, acccleration, angular
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velocity, angular acceleration, geodetic position, sound, temperature, vibrations, pressure,

biometrics, contents of surrounding atmosphere and combinations thercof.

S. The device of claim 1, further comprising a communication component operable to

wirclessly communicate with a network.

6. The device of claim 1,

wherein said ficld-dctecting component is operable to detcct a magnetic ficld,

wherein said input component is further operable to input an association between a
vehicle and the detected magnetic field,

wherein said ficld-detecting component is further operable to detect a second
magnetic field and to gencrate a sccond detected field signature based on the detected second
magnetic ficld, and

wherein said identifying component is further operable, based on the association, to

identify the vehicle as the item.

7. The device of claim 6, further comprising: ‘

a verification component operable to provide a request for verification based on the
comparison signal and the association,

wherein said input component is further operable to input a verification based on the

request for verification.

8. A mcthod, for usc with a database, said method comprising:

detecting, via a ficld-detecting component, at lcast one of an clectric ficld, a magnetic
ficld and an clectro-magnetic field;

generating, via the field-detecting component, a detected field signature based on the
detected onc of an clectric ficld, a magnetic field and an clectro-magnetic ficld;

inputting, via an input component, the detected ficld signature into the databasc;

accessing, via an accessing component, the detected field signature from the database;

generating, via a comparing component, a comparison signal;

identifying, via an identifying component, one of an item and a location based on the

comparison signal,
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detecting, via the field-detecting component, a second one of an clectric field, a
magnetic ficld and an clectro-magnetic ficld; and

generating, via the ficld-detecting component, a second detected field signature based
on the detected sccond once of an clectric ficld, a magnetic ficld and an clectro-magnetic ficld,

wherein said gencrating a comparison signal comprises generating the comparison
signal bascd on a comparison of the detected field signature and the sccond detected ficld

signature.

9. The method of claim 8, wherein said detecting comprises detecting the at least one of
an clectric field, a magnetic ficld and an electro-magnetic ficld as a function over a period of

time.

10.  The mcthod of claim 8, further comprising:

detecting, via a parameter-detecting component, a parameter; and

generating, via the parameter-detecting component, a parameter signal based on the
detected parameter,

wherein said identifying comprises identifying the one of an item and a location based

additionally on the parameter signal.

Ll.  The method of claim 10, wherein said détccting a parameter comprises detecting, as
the paramcter, onc of the group consisting of a velocity, aceeleration, angular velocity,
angular acceleration, geodetic position, sound, temperature, vibrations, pressure, biometrics,

contents of surrounding atmosphere and combinations thereof.

12, The method of claim 8, further comprising wirelessly communicating, via a

communication component, with a network.

13.  The method of claim 8, further comprising:

inputting, via the input component is further operable to input an association; and

identifying, via the identifying component, a vehicle,

wherein said detecting, via a ficld-detecting component, at least one of an clectric
ficld, a magnetic ficld and an clectro-magnetic ficld comprises detecting detect a magnetic
ficld,
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wherein said inputting an association comprises inputting an association between a
vehicle and the detected magnetic field,
wherein said detecting a second one of an electric field, a magnetic field and an
clectro-magnctic ficld compriscs detecting a second magnetic ficld,
wherein said generating a second detected field signature comprises generating a
sccond detected ficld signature based on the detected second magnetic field, and

wherein said identifying a vehicle comprises identifying, based on the association, the

vchicle as the item.

14, The method of claim 13, further comprising:
providing, via a verification component, operable to provide a request for verification
bascd on the comparison signal and the association; and

inputting, via the input component, a verification bascd on the request for verification.

15. A non-transitory, tangible, computer-readablc media having computer-rcadable
instructions stored thercon, for use with a database, the computer-readable instructions being
capable of being read by a comphter and being capable of instructing the computer to
perform the method comprising:

detecting, via a ficld-detecting component, at lcast onc of an clectric ficld, a magncetic
field and an clectro-magnetic field;

generating, via the ficld-detecting component, a detected field signature bascd on the
detected one of an electric field, a magnetic field and an electro-magnetic field;

inputting, via an input component, the detected field signaturc into the databasc;

accessing, via an accessing component, the detected field signature from the databasc;

generating, via a comparing component, a comparison signal;

identifying, via an identifying component, one of an item and a location based on the
comparison signal;

detecting, via the field-detecting component, a second one of an clectric field, a
magnetic ficld and an electro-magnetic ficld; and

generating, via the field-detecting component, a second detccted ficld signature based

on the detected sccond one of an clectric ficld, a magnetic ficld and an clectro-magnctic field,
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wherein said generating a comparison signal comprises gencrating the comparison
signal bascd on a comparison of the detected field signature and the second detected field

signature.

16.  The non-transitory, tangible, computer-readable media of claim 15, wherein the
computer-readable instructions are capable of instructing the computer to perform the method
such that said detecting comprises detecting the at least one of an electric field, a magnetic

field and an clectro-magnetic ficld as a function over a period of time.

17. The non-transitory, tangible, computer-readable media of claim 15, the computer-
rcadable instructions being capable of being read by a computer and being capable of
instructing the computer to perform the method further comprising:

detecting, via a parameter-detecting component, a parameter; and

gencrating, via the parameter-detecting component, a parameter signal based on the
detected parameter,

wherein said identifying comprises identifying the one of an item and a location based

additionally on the parameter signal.

8. The non-transitory, tangible, computer-rcadable media of claim 17, whercin the
computer-readable instructions arc capable of instructing the computer to perform the method
such that said detecting a parameter compriscs detecting, as the parameter, one of the group
consisting of a velocity, acceleration, angular velocity, angular acceleration, geodctic
position, sound, temperaturc, vibrations, pressure, biometrics, contents of surrounding

atmosphere and combinations thercof.

19. The non-transitory, tangible, computer-readable media of claim 15, the computer-
rcadable instructions being capable of being read by a computer and being capable of
instructing the computer to perform the method further comprising wirclessly

communicating, via a communication component, with a network.

20.  The non-transitory, tangible, computer-readable media of claim 15, the computer-
rcadablc instructions being capable of instructing the computer to perform the method further

comprising:

Substitute Specification

CMT Exhibit 1007, Page 148 of 282
CMT v. Sfara - [IPR2024-00966



Best Available Copy

Docket No.: 30302

inputting, via the input component is further operable to input an association; and

identifying, via the identifying component, a vehicle,

wherein said detecting, via a field-detecting component, at least one of an electric
ficld, a magnetic ficld and an clectro-magnetic field comprises detecting detect a magnetic
field,

wherein said inputting an association comprises inputting an association between a
vehicle and the detected magnetic field,

wherein said detccting a sccond one of an electric ficld, a magnetic ficld and an
clectro-magnetic ficld compriscs detecting a second magnetic field,

wherein said generating a second detected ficld signature comprises generating a
sccond detected ficld signature based on the detected second magnetic field, and

wherein said identifying a vehicle comprises identifying, based on the association, the

vchicle as the item.

21. The non-transitory, tangible, computer-readable media of claim 20, the computer-
readable instructions being capable of instructing the computer to perform the method further
comprising:

providing, via a verification component, operable to provide a request for verification
bascd on the comparison signal and the association; and

inputting, via the input component, a verification based on the request for verification.

22, A device, for use with a database having stored therein, at least one of a first plurality
of signaturcs, a sccond plurality of signatures and a third plurality of signatures, the first
plurality of signatures corresponding to a plurality of clectric fields, respectively, the sccond
plurality of signatures corresponding to a plurality of magnetic ficlds, respectively, the third
plurality of signatures corresponding to a plurality of electro-magnetic fields, respectively,
said device comprising:

an accessing component operable to access one of the first plurality of signatures, the
second plurality of signatures and the third plurality of signatures from the database;

a ficld-detecting component operable to detect at least one of an electric ficld, a
magnctic ficld and an electro-magnetic ficld and to gencrate a detected ficld signature based

on the detected one of said ficlds;

a comparing component opcrable to gencrate a comparison signal; and
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an identifying component operable to identify one of an item and a location based on
the comparison signal,

wherein, when said ficld-detecting component is operable to detect an electric field,
said comparison componcnt is opcrablc to gencrate the comparison signal based on a
comparison of the detected field signature and the first plurality of signatures,

wherein, when said ficld-detecting component is operable to detect a magnetic ficld,
said comparison component is operable to generate the comparison signal based on a
comparison of the detected field signature and the second plurality of signatures, and

wherein, when said ficld-detecting component is operable to detect an electro-
magnetic ficld, said comparison component is operable to gencrate the comparison signal

based on a comparison of the detected field signature and the third plurality of signatures.

23, The device of claim 22, wherein said field-detecting component is operable to detect
the at lcast onc of an electric field, a magnetic field and an clectro-magnetic field as a

function over a period of time.

24, The device of claim 22, further comprising:

a parameter-detecting component operable to detect a parameter and to generate a
parameter signal basced on the detected parameter,

whercin said identifying component is operable to identify the one of an item and a

location based additionally on the parameter signal.

25. The device of claim 24, wherein said parameter-detecting component is opcrable to
detect, as the parameter, one of the group consisting of a velocity, acceleration, angular
velocity, angular acceleration, geodetic position, sound, temperature, vibrations, pressure,

biometrics, contents of surrounding atmosphere and combinations thereof.

26.  The device of claim 22, further comprising a communication component operable to

wirelessly communicate with a network.

27. The device of claim 22,

wherein said ficld-detecting component is operable to detect a magnetic ficld,
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wherein said input component is further operable to input an association between a
vehicle and the detected magnetic field,

wherein said ficld-detecting componént is further operable to detect a second
magnetic ficld and to gencerate a second detected ficld signature based on the detected second
magnetic field, and

wherein said identifying component is further operable, based on the association, to

identify the vehicle as the item.

28.  The device of claim 27, further comprising:

a verification component operable to provide a request for verification based on the
comparison signal and the association,

wherein said input component is further operable to input a verification based on the

request for verification.

29. A mcthod, for use with a database having stored therein, at least one of a first plurality
of signatures, a second plurality of signatures and a third plurality of signaturcs, the first
plurality of signatures corresponding to a plurality of electric fields, respectively, the second
plurality of signatures corresponding to a plurality of magnetic fields, respectively, the third
plurality of signaturcs corresponding to a plurality of clectro-magnetic ficlds, respectively,
said method comprising:

accessing, via an accessing component, one of the first plurality of signatures, the
second plurality of signatures and the third plurality of signatures from the database;

detecting, via a field-detecting componcent, at Ieast one of an electric ficld, a magnetic
field and an electro-magnetic field;

gencrating, via a field-detecting component, a detected field signature based on the
detected one of an electric field, a magnetic field and an electro-magnetic field;

generating, via a comparing component, a comparison signal; and

identifying, via an identifying component, one of an item and a location based on the
comparison signal,

wherein, when said detecting comprises detecting an clectric field, said generating
compriscs generating the comparison signal based on a comparison of the detected ficld

signaturc and the first plurality of signatures,
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wherein, when said detecting comprises detecting a magnetic field, said generating

comprises generating the comparison signal based on a comparison of the detected ficld
signature and the second plurality of signatures, and

whercin, when said detecting comprises detecting an clectro-magnetic ficld, said

generating comprises generating the comparison signal based on a comparison of the detected

field signature and the third plurality of signatures.

30. The method of claim 29, whercin said detecting comprises detecting the at least one
of an clectric ficld, a magnetic ficld and an electro-magnetic field as a function over a period

of time.

31, The method of claim 29, further comprising:

detecting, via a parameter-detecting component, a parameter; and

generating, via the parameter-detecting component, a parameter signal based on the
detected parameter,

wherein said identifying comprises identifying the one of an item and a location based

additionally on the parameter signal.

32, The method of claim 31, wherein said detecting a paramcter compriscs detecting, as
the parameter, onc of the group consisting of velocity, acceleration, angular velocity, angular
acccleration, geodetic position, sound, temperature, vibrations, pressure, biometrics, contents

of surrounding atmosphere and combinations thercof.

33, The method of claim 29, further comprising wirclessly communicating, via a

communication component, with a network.

34, The method of claim 29, further comprising:

inputt‘ing, via the input component is further operable to input an association; and

identifying, via the identifying component, a vehicle,

wherein said detecting, via a field-detecting component, at least onc of an clectric
ficld, a magnetic ficld and an electro-magnctic ficld compriscs detecting detect a magnetic
ficld,
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wherein said inputting an association comprises inputting an association between a
vehicle and the detected magnetic field,

wherein said detecting a sccond one of an electric field, a magnetic field and an
clectro-magnetic ficld comprises detecting a second magnetic ficld,

wherein said generating a second detected field signature comprises generating a
second detected ficld signature based on the detected second magnetic field, and

wherein said identifying a vehicle comprises identifying, based on the association, the

vchicle as the item.

35. The method of claim 34, further comprising:
providing, via a verification component, operable to provide a request for verification
based on the comparison signal and the association; and

inputting, via the input component, a verification based on the request for verification.

36. A non-transitory, tangible, computer-readable media having computer-rcadable
instructions stored thercon, for use with a databasc having stored therein, at lcast one of a first
plurality of signatures, a second plurality of signatures and a third plurality of signatures, the
first plurality of signatures corresponding to a plurality of clectric ficlds, respectively, the
sccond plurality of signaturcs corresponding to a plurality of magnctic ficlds, respectively,
the third plurality of signatures corresponding to a plurality of electro-magnetic ficlds,
respectively, the computer-readable instructions being capable of being read by a computer
and being capable of instructing the computer to perform the method comprising:

accessing, via an accessing component, onc of the first plurality of signaturcs, the
second plurality of signatures and the third plurality of signatures from the database;

detecting, via a field-detecting component, at least one of an electric field, a magnetic
field and an clectro-magnetic field;

generating, via a ficld-detecting component, a detected field signature bascd on the
detected one of an electric field, a magnetic ficld and an electro-magnetic ficld;

generating, via a comparing component, a comparison signal; and

identifying, via an identifying component, one of an item and a location based on the

comparison signal,
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wherein, when said detecting comprises detecting an electric ficld, said generating
comprises generating the comparison signal based on a comparison of the detected field
signature and the first plurality of signatures,
wherein, when said detecting comprises detecting a magnctic ficld, said generating
comprises generating the comparison signal based on a comparison of the detected field
signaturc and the sccond plurality of signatures, and
wherein, when said detecting comprises detecting an electro-magnetic field, said
gencrating comprises gencrating the comparison signal based on a comparison of the detected

ficld signaturc and the third plurality of signatures.

37.  The non-transitory, tangible, computer-readable- media of claim 36, wherein the
computer-readable instructions are capable of instructing the computer to perform the method
such that said detecting comprises detecting the at least onc of an clectric field, a magnctic

field and an electro-magnetic field as a function over a period of time.

38.  The non-transitory, tangible, computer-readable media of claim 36, the computer-
readable instructions being capable of being read by a computer and being capable of
instructing the computer to perform the method further comprising:

detecting, via a parameter-detecting component, a parameter; and

gencrating, via the paramcter-detecting component, a parameter signal based on the
detected parameter,

wherein said identifying comprises identifying the one of an item and a location based

additionally on the parameter signal.

39.  The non-transitory, tangible, computer-readable media of claim 38, whercin the
computer-readable instructions are capable of instructing the computer to perform the method
such that said detecting a paramcter comprises detecting, as the parameter, one of the group
consisting of velocity, acceleration, angular velocity, angular acceleration, geodetic position,
sound, temperature, vibrations, pressure, biometrics, contents of surrounding atmosphere and

combinations thereof.

40.  Thc non-transitory, tangible, computer-rcadable media of claim 36, thec computer-

rcadablc instructions being capable of being rcad by a computer and being capable of
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instructing the computer to perform the method further comprising  wirclessly

communicating, via a communication component, with a network.

41.  Thc non-transitory, tangible, computer-rcadable media of claim 36, the computcr-
readablc instructions being capable of instructing the computer to perform the method further
comprising:

inputting, via the input component is further operable to input an association; and

identifying, via the identifying component, a vehicle,

whercein said detecting, via a ficld-detecting component, at lcast one of an electric
field, a magnetic ficld and an electro-magnetic field comprises detecting detect a magnetic
ficld,

wherein said inputting an association comprises inputting an association between a
vehicle and the detected magnetic field,

wherein said detecting a second one of an electric field, a magnetic field and an
clectro-magnetic ficld compriscs detecting a sccond magnetic field,

wherein said generating a second detected field signaturc comprises generating a
second detected field signature based on the detected second magnetic field, and

wherein said identifying a vehicle comprises identifying, based on the association, the
vchicle as the item.

42.  The non-transitory, tangible, computer-readable media of claim 41, the computer-
rcadable instructions being capable of instructing the computer to perform the method further
comprising;

providing, via a verification component, operable to provide a request for verification
based on the comparison signal and the association; and

inputting, via the input component, a verification based on the request for verification.
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ABSTRACT

A device includes a field-detecting component, an input component, an accessing
component, a comparing component and an identifying component. The field-detecting
component can detect a ficld and gencrate a detected ficld signature based thercon. The input
component can input the detected field signature into a databasc. The accessing component
can access the detected field signature from the database. The comparing component can
generate a comparison signal. The identifying component can identify item or location based
on the comparison signal. The ficld-detecting component can further detect a second ficld
and generate a sccond detected field signaturc based on the detected second field. The
comparing component can generate the comparison signal based on a comparison of the

detected ficld signature and the second detected field signature.
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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

PQ. Box 1450

Alexandria, Virginia 22313-1450
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APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
14/072,231 11/05/2013 2858 2240 APIO-ID 42
CONFIRMATION NO. 1942
54671 UPDATED FILING RECEIPT
The Law Office of John T. Whelan, LLC
2315 Hallowing Point Road T AR O
000000066498478

Prince Frederick, MD 20678
Date Mailed: 02/12/2014

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Sascha Simon, Warwick, NY;
Applicant(s)

Sascha Simon, Warwick, NY;

Power of Attorney: None

Domestic Priority data as claimed by applicant
This applIn claims benefit of 61/740,814 12/21/2012
and claims benefit of 61/740,831 12/21/2012
and claims benefit of 61/740,851 12/21/2012
and claims benefit of 61/745,677 12/24/2012

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.

If Required, Foreign Filing License Granted: 11/21/2013

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/072,231

Projected Publication Date: 06/26/2014

Non-Publication Request: No
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Early Publication Request: No
** SMALL ENTITY **
Title

System and Method for Identifying Vehicle by Utilizing Detected Magnetic Field
Preliminary Class

324
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

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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CONFIRMATION NO. 1942
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The Law Office of John T. Whelan, LLC
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Prince Frederick, MD 20678

Title:System and Method for Identifying Vehicle by Utilizing Detected Magnetic Field

Publication No.US-2014-0180615-A1
Publication Date:06/26/2014

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
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Pub. Nou

WOR2003/0a5278 international Application No.: PCTIBZO03/001862

Pubiication Date: Z0.11.2003 internationat Fiiil‘tg Date: 13053003

PG

Applicants:
Inventors:
Agent:
Priority
Data:

Title

Abstract:

Designated
States:

BOOR 25/00 (2013.01}, B6OR 2825 (2013, 01} &

COTTY, Darryl, Edward, Albert [ZA/FA] (ZA)

COTTY, Darryl, Edward, Atbert (ZA)

BOWMAN GILFILLAN INC. {JOHN & KERNICK); P.O. Box 3511, Halfway House, Midrand 1885 (ZA)
20023771 - 13052002 ZA

200209741 Q222002 ZA

{EN} VERICLE IBENTIFICATEBN SYSTEM

{FR} SYSTEME DIDENTIFICATION DE VEHICULES

¥

{ENIThe inventioh disclosas a vehicle identification systern including s first vehicls ieniification device (5}
that is securable o a vehicle and comprising a first data repository for vehicle specific information 2 first
tranamitter configured to tranamit a first data output signal (10} upon reception of an activation sighal, the
first data oulput signal including vehidle specific information from the first data repository, and a first
receiver configtred 1o receive a dala update signal 1 update the first data repository: a vehicle
identifcation device reader (8) comprising 8 reader franstutier configured o transmit an activation signal,
and 3 reader receiver configured to recsive the first data oulptit signal {103 from the first vehicle
identification device {15}, and a database (14) of vehicle specific information o which the reader (8} is
connectable for comparison of the vehicle specific information with the first data oulput signal.

{FR}Cetln invention se rapporie & un systéme didentification de vébicules, qui cormprend un pramier
dispositif d'identification de véhicules (5) pouvant éire fixeé & un véhicule, ot comprenan un premier
réperioire de données desting 8 contenyr les informations apécifiques du véhioule, un premier emetieur
configuré pour transmetire un premier aignal de sortie de donnses (10) 4 1a réception d'un signal
dactivation, ce premier signal de sortie de données contenant les informations spéaifiques du véhicuie
provenant du pramier répericire de données, el un premier récepteur configurs pour recevair un signal
d'aciualisation de donndes desting a actualiser le praner réperioire de donnéss; un lecteur de dispositif
d'identification de véhicules (8) comprenant un émelteur de lecleur configurs pour fransmettre un signal
d'astivalion, ef un récepleur de lecteur configuré pour recevolr ke pramier signal de sortie de donndes (10)
en provenance du prernier dispositit diidentification de vehicules {158} ainst qu'une base de donndes {14}
g est destinée 3 contenir les informations spécifiques du véhicule & 3 lagustle le lecteur (8) peut élre
connects pour permetite la comparaison des informations spécifiues du vehicule avec e premier signal
de sortie de données.

AE AG. AL, AM. AT AU, AZ BA BB BG, BR, BY, BE, CA, CH, CM, CO CR. CU, CZ DE DK DM, D2,
EC, EE, ES, FI, OB, GD, O, GH, GM, HR, HU, 1D, L. IN, 1S, JR, KE, KO, KP, KR, KZ, LC. LK, LR LS,
LELUL RVOMA MDD, MG, MK MN, MW, X MZ NE NO, NZ, OM PHOPL BT RO RUY, 8C, SO, 8E, 86,
SKOSE T4 TM TN TRTT TZ, UA UG US Uz, \fL WNLOYU, ZA, M 2W

African Regional Inteliectual Pmperty D:g {AR PO {GH GM KE, L8 MW, MZ, 8D, 8L 97, TZ, UG, ZM,
ZW)

Eurasian Patent Organization (EAPO) (AM, AZ BY, KG, KZ, MDD RU, T TM)
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NE. SN, TD, TG}

Publication Language: English {EN}
Filing Languags: English (EN}
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VEHIGLE IDENTIFICATION SYETEM

FIELD OF THE INVENTION

Thia invention relates 1o a vehidle identification system and apparatus for se with such system.
BACKGROUND TO THE INVENTION

Vehicles are identified by varous means including registration number plales, ivense fokens, manufasturer's engine
aumber, chassis number and vehisle identification number (VIN), and so forth

Al of these rely on visual inspaction of a number or code secured to a vehicla. Problems with this include that the
numbers ot codes may be gbeoured with mud and grimed they may bave been physically damaged or removed; and
the rilmmbers or codes are, at east iy some instances such as with vehicle registralion rdsmber plates, sasily alterabls.

Electronic identification means are alsc availlable, which include & system that makes usa of a kansponder altached
1o a vehivle to idantify the vehicle. YWith such a system the wanspohder is pre-prograrormed with & specified oade that
is used to identify the vehicle. The code is transmitted uporn aclivation of the Iransponder and received by a dedicated
receiver, which s prograrrmed to interpret the code. This allows the receiver 1o display the information stored on the
ransponder. Such a system is used 1o sstablish the identity of a vehicle and allows the detection of stolen vehicles by
comparson of the data received from the transponder on i vehide o sdata stored on a compiter database.

A problem with this tvpe of systern is tha! the stalus of the vehicle has to be determined by compariaon of the vebicle
particufars with the information in the database. This is in aflect just an automated version of the bradilional manner of
status shacking which involved dialiing vehitle padiculars o a dispafcher wha would check the vehicle statis on a
computer linked 1o the database:

The existing systems also do not allow for informalion other than vehicle identification information o be siored on the
transponder.

QBIECT OF THE [NVENTION

i is an objet of this ivvention 1o provide a vehicls identification devics 1o aliaviate at {past some of the
abovemantioned problema.

SUMMARY OF THE INVENTION

in accordance wilh this invention there is provided a vehicle identificalion syslem including & first vehigle identificaion
device being securable to 3 vehicle and comprising a first data repository for vehicle specific information, a frst
franamilter configirad to fransimit a first data oulput signal upen receplion of an activation signal, the first data oulpit
signal inchuding vehicle specific information from the first data repository, and & first receiver configured 1o recaive a
data updale signal to update the first data repository; a vehicle identification device reader comprising a mader
fransmitter configured to ransmil an activation signal, and a reader receiver configured o receive the tirst data oulput
signal from the first vehicle identification device; and a database of vehicle specific infonmation to which the reader is
cohnaciable for comparison of the vehicle specific information with the first data oulput signal.

There is further provided for the system to include a second vehicle identification device being securable to the
vehicle and comprising a second data repository for vehicle specific information, and a second transmifter configurad
to transmit a second data output signal upon reception of the activation sighal, the second data output signal
inchuding vehicle specific information from the second data repository; and for the reader to be configured 1o receive
the second data oufput signal for comparison with the vehicle specific information in the datsbase.

Thers is alsc provided for the firal and second vehicle identification devices o Include secure unique idertification
mumbers, for the unique identification number of the first vehicle identification devica ko be includad in the dota
repository of the second vehicle identification device, and for the unigue identification numbear of the second vehicle
identification devics tv be included in the data repository of the first vehicle identification device,
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There is further provided for the reader fo'receive the data update signal including updated information front the
database, and o transmil the data update signal 1o the firal vehicle identification device.

There is also provided for the reader 1o be connactable o the database by wireless connesclion preferably a radio
wave connection including GPRS and GSM connentions,

Thare is aten provided for the reader o include display means configured to display the infarmalion from the first and
second data output signals in 3 predelermined format,

Thera 1s stiff further provided for the reader © be a handbeid reader, afternatively for the reader to be incorporated
into & roadside structure or in & rogd surface.

There iy Rerther provided for the vehicle spegific information to inchude vehitle identification. vahicle license status,
raiffic fins inforivation; vehicle roadworlby status, insurance status, and vehicls theft status.

There is stiff futher provided for the first data repostiony to include also vehicle owner information, vehicle driver
nformation. and commercial information.

There is also provided for the vehicle owner and vehidle driver information to include obligatory legal information
inchuding issued warrants of arrest information, vehicle owrer and vehinle driver identificalion, ditvers licence demerit
point status, vehicle cwiner and vehicle driver medical information inchuding blood typs allergies, and knewn special
roedical conditions, and emergency contact detalls including contact telephone numbers,

There is hurther provided for the commercial information to include security access information, commercial
fransactions, and clulr membership passes.

Thereis further provided for the vahicle owner information, vehicle driver information, and commargial information to
be included in the first data oudput signal only upoen receplion of an authorization signal.

Thers is further provided for the information in the first data repcsiéory to be clasaified, for the information fron sach
class to be transmitted anly upon reception of the authorization signal, for the authorization signal io allow
fransmission of more than one class of nfonmation, and for the reader to ranemit the authorizabon signal:

There is further provided for the reader fo include input means for an access code, for the aceess code fo b
biometnic data including fingerprints or retina scans, and for the accass code o determine the authorization signal
that the reader fransmits.

Thete is further provided for the activation signal to comprise a magnelic field and for the vehicle identification
devices to ba powerad by the magnatic fiald, slternativaly for the devices 1o be conneciad o a power sgurce,
preferably integraten with the davices alternalively located remole from the device and conneciable 1o the devinas by
means of 2 hard wire connection.

There is stiff further provided for the power saurce to include a solar ensrgy converter conligured 1o power the vehicle
identification devices, altematively configured o charge the power source.

There is also provided for the first and second vehicls identification devices fo be transponders.

There is still further provided for the vehicle identification devices 1o be embeddable in & vehicle windsoreen;
aternatively to he integralable with a vehicle identification oken, preferably a licence disc.

A further Teaturs of the invention provides for the systen fo include & third vehicle identification device comprising a
third data reposiiory, and a third ranamitter configured to ranamit a third data ouiput sighal which includes vehicle
spacific informalion from the third data reposilory.

Thers is still furthet provided for the datahase 1o be connectad to an'gudil database and 10 a vehicle registration
database, for the vehicle spedific information of the database 1o update the dala on the vehicle registration database,
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and for the audit dalabase o be used to audit transactions between the database and the vehicle registration
database.

There iz further provided for a vebicle regisiration authority to operate the vebicle registration database and for an
indapendent suditor 10 operate the audil database.

A still further feature of the vention provides for a methiod of operating a vehidle identification system including the
steps of regislering a veldcle in the database by a first suthorised agent, issuing at least first and second vehicle
identification davices, securing the first vehicle identification device to a first portion of the vehicle by the first agent,
securing the second vehicle identification devies 1o a senond portion of the vehicle by the first agent, antivating at
east the first vehicle ideniification device to transmit a first data culput signal, and receiving the first data oulput
signal by a reader as defined above,

‘There is also provided for the method 1o include comparison of the vehicls specific information from the firet dala
outpit signal with the vehicle specific information on the dalabase, for changss 1o be ransovtied to the reader, and
for a date update signal to be trapsmitfed from the reader 1o the first vehide identification device.

There is Ruther provided for the method to inciude the sieps of displaying the information from the first data oulput
signat on display means of the reader.

There is further provided for the step of registering the vehicle to inchude recordal of the vehicle identification
information and vehicle owner identification information by the first agent, and ransmission of this identification
information 1o the database for updating thereof.

There is further provided for the vehicle owner identification information o al least include g photograph of the driver,
a driver's licence number and the identification number of the driver.

There is further provide for the agent to canfirm the accuracy of vehicle identification information and the vehicle
owner identification information by him by recording biomestrc signature of himself, specifically a fingerpsint ora relina
5Carh

There iy Rerther provided for the method to include the step of issuing a second and third vehicle identification device
o the vehicke owrer by the first agent, securing the second vehicle identification device Iy the vabicle by ths first
agant, issuing the first vebicle identification device o the vebicle owner by a second authorised agent upon
presantation of the third vehicle identification device. and sacuring the first vehidle identification device 1o the vahicle.

There is Rurther provided for the fivsl and second agents to operate from different locations, for the first agentto be an
authorised redailer, and for the second agent to be a vehicle registration suthority employee.

BRIEF DESCRIPTION OF THE DRAWINIZS

An embodiment of the Invention will be described below by way of example only and with reference o the
accompanying drawings i which:

Figure 1isa ﬁiagrammatié view of a Birst vehicie identification device according o the invention, secured o 3 licence
dist holder.

Figure 2 is a schematlic view of a vehicle idenfification systern according o the
invention.

DETAILED DESCRIPTION OF THE DRAVWINGS
A first vehicle identification device fs shown in Figure 1, and & vebicls ideniification system is shiown in Figure 2.

The first vehicle identificalion device is first transponder (1) that inclides & first data reposiiony {2 recedver (3 and 8
first tranamitter (4). The firsl data repository (2) includes vehicle specific information. The first ransimitier {4} is
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configured Yo transmit 3 first date output signal {(10) that includes the vehinle speoific inforraation upon receplion of an
activation signal, and the receiver (3} is configurad fo receive a data update signal {11 ) fo update the firsl dala
repository (2}

The first fransponder {1) Is secured to a licence disc holder {5, which is In lum securad 1o @ vehiole windsoreen (B}
The systerm also includes a second vehicle idantification device, which is a sacond franspondar {17) senured fo the
rear window (hot shown) of the vehicls. The sacond transponder {17) includes @ second data repository {nod shown)
for vehicle specific information, and a sacond ransmitter {not shown) configured fo transmit a second data output
signal including vehicle spedific information from the second data repasitory upon reception of the activalion signal.

The transponders {1 . 17} are energized by an exlernal magnetic field {7), which is generaled by a magnetic field
souroe, which in this smbodiment is a vehicle identification device reader (8). The reader (8] includes a transmitter
{nol shown), and a receiver (8 that is configured to reseive the firsl data output signal (10) In this embodiment the
external magnetic fleld is also the activation signal. However it is possible to fransmit a specific activation signal fo
the transponders {1 . 17), which will cause the transponders {1 17} lo tranamit the dala output signals.

The magnelic field {7} energizes the ransponders {1 17} to fransmit the first data oulpid signal (10) and second dals
outpul signal {not shown), which is received by the reader {8). The reader (8) ransmils a dala signal {13) via a radio
wave natwork {13), which is typically 2 GSM or BGPRS signal toa compuler dalabase {(14), which includes updated
vehicle spenific information. Upon receplion of the data signal {12) from the reader {8} the database (14} fransmils an
updated data sighal {15} that includes updated vehicle spacific information, also via the radio wave nebvork (13}, to
fhe reader {8). The data signal (15) is received by the receiver (8) and processed by the reader (8}

The updated vehicle specific information is then trdnsmitied to the first fransponder (1) only and the data in the first
repository 18 updated. The data update signal {11} includes a secure authorization signal that allows the first
repository {21 1o be updated. Without this authorization signal the data in the firal reposiiony {2) cannot be altered.

When the reader receives the data sutpat signal (10) from the ansponder (1) it adeo displays the information in a
pradaternined format on a display (not shown) on the reader (8) for information of the authorized person (18}
aperating the reader (8}, This person is typically & law enforcement officer at roadblock. butit could also be a faw
eriforcemeant officer doing random chacks on vehicles parked in a road, and so forth. information fiekds that relate o
the validity of an aspect of the vehicle, such as the roadworthiness of the vehicle which is valid for a fixed time period,
do not have to he transmitted to the dalabase for confirmation of the status. The specific fisld in the fransponder will
show whan the iast test was conducted and the reader’s software will sutomatically caleulate the date on which such
test will expire.

To deter lampering with the first and second ransponders {1, 17} also bave unigque ideniification nisnbers, which
aannol be alterad. Upon issuing the unique identificalion number of the first ransponder is recorded in the second
fransponder and vice varsa. This alfows the transpondars to verify each other upon activalion. This information is also
received by the reader (8) and conlirmation of the verifiad ransponders s displaved on the reader (8} Hthereis a
problem with these numbers the reader {(8) will alent the operator thereof by one or mote of a flashing light, an audible
alarm. or an special display on the display screen of the reader (8}

it is therefore possible 1o oblain secure vehicle specific information from the first and second transponders (1, 17)
when the reader gueries the fransponders {117}

Depending on the Fequency of updating the information will aiso be very accurate. information such as the vebicle
registration pumber, VIN, engine riimber, chassis number and so on will not in the narpial course of events changs
and will therefore always be up to date. Only when ocwnership of the vehicle changes may information such as the
vehicle ragistration number change. but this will be updated in new set of ransponders {1 | 17} that will be issued 1o
the new owner and wilt then remain valid until the vebicle ownersbip or vehicle delaifs change.

Vehicle specific irformation that may change includes vehicle icense status, vehicle roadworthy slatus, insurance
status, raffic fne information and vehidle thelt status. This information will sbviously have (o be updated as frequently
ay possible {o keep the data in the ranspander repasitory accurate

The information in he first repository {2} also inglades non-vehicle spacific information, auch as vehicle owner
information, vehisle driver information, and commetgial information.
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The vehicle owner and vehicle diver inforrnation include issusd wanrants of arrest informabon; vehicls owner and
vehicle driver ideniification; drivers icence demenit point statis. vehicle owner and vehicle driver madical information
inchuding bload type, allergies. known special medical conditions, and emergency contact detalls including sontact
talephone numbers.

The commercial information includes secunity access information. cammercial fransactions, club membership passes,
and so forth.

This allows non-law enforoemient officers 1o also query the first trarisponder {1} for a response. The information in the
first repository (23 is olassifiad and depending on the authorization signal ranamitied by the reader {8), cantain
classes of infarmalion wilh be transmitied by the frsl tansponder (1)

For example. medical personnet at the scens of an aceidant may be allowed to access madical information of the
vehicle owner or driver. This information will not be available to, for example, a seounty guard at a controllad access
peint. Only cormmercial information relevant to the conliolled aceass of thet arca will be avallable fo the gusd,

The reader (B includes a facility fo enter an access gode, which allows different classes of information to be
transimifted to the reader. 1 is also possible o provide readers that will by default only allow specific classes of
information (o be read.

it is therefore possible for g law enforcernent officer 1o query the vehicle al any time or location and oblain accurate
information from the iransponder about the vehicle identity, and also the shatus of for exampile traffic fines. wananis of
arrest and so forth. The officer need not be in sopnection with the databass, which is not always possible due to
techninal, financial, logistical. or geographical constraints.

The procedure to regisier a vehicle in the system includes the captring of data from the vehicle cuner by an
authorisad agent. The data inclides the idenfity rnumber and drivers licence number of the owner, as well as
recording a digital picture of the owner.

‘The vehicle infarmation is also recorded at this time, which includes the vehicle registration number, VIN, engine and
chassis numbers. This is transmitfed 1o the dalabase {14} where itis compared with data on the network and if
verified confirmation of this is fransmitied to the agent. At this point the owner is also aliowed o specify commerdial
and additional owner and divar informalion, which he may wish to register on the first transponder.

The computer system oparated by the agent is now allowad to produce a second and third tranaponder, as described
above. The second transponder, which only inchides vehicle specific information, is secured fo the rear window of the
vehicle. The third transponder is used io entily the vehicle owner when he proceeds o a local authonty Hcence
wifice, where he has to oblain the first ttansponder.

The owner praceeds to the local authorily licence office where ha presents himsalf and the thivd transponder, which is
read Dy & reader as described above: This ientifies tha pwner o tha linence office by displaying the picture of the
owner, whinh was capturad by the authorised agent, 1o the ficence office emaployee: i also displays the drivers licance
rwimber. This is verified by comparison with the owner's driver's licence, which he has to producs af this time.

With the verified driver's licence and piclure the compuler svsiem allows the fiest ransponder, which s secured to a
licence foken in the form of disc and s secured fo the front windscreen of the vehicle.

Both the fiest and second transponders are now secured o the vehicle on different windscreens. The franapandars
are secured 1o the windows in 8 manner to pravent removal withowt destroying the transponders. This isdonelo
prevent fraud

if the pwner wishes o update any infarmation on the first rensponder he has o visiban agant who will inspect the
vehicle fo confiom the identity thereof. As before the accuracy of the data is confirmed by the'agent by recording His
own blometric sighafure on the systern. Once the information has been updated on the database the system
produces new second and third transponders. The new second ransponder is secured 10 the rear wirdow and the
old second transporder is removed. As before the owner takes the new third transpender to the local authority
ficence office for issuing of a naw fist iranspander.
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The information on the database {14} is updated o a vehiole regisiration database, such as the South African NATIS
database. This allows for controllad flow of information between the databasas. The system also inchudes a third audit
database, which is controlied by an independent auditor, which in this embodiment is a reputable international
auditing finn. The audit database checks all transactions beiwesn the database (14) and the vehicle regisiration
datahase for anomalies and fraud. i any exceplions aocur such a transaction may be raced comipletely and if there
has besn fraud the appropriate action may be taken. This will inchude updating the syalem fo reflect the fraudulent
siatus of the transponders issued fo the specific vehicle owner.

When the speaific vehicle next passes through a checkpoint ot an updating point the firs! fransponder witt be updated
with this information, which will allow the vehicle to be impounded and the owner apprehended.

i is envisaged that updating points will be located at convenient locations throughout an area such as a city, for
example gt busy interseciions, tollgates, parking ares entrances and the like. Such an updating point will have g
raader which will read the transponders when the vehicle passes over it. Whan a vehiole, for exaniple, wails fora
traffic light to change the reader can sclivale the fransponder and updaie the information on the fransponder at that
fime. Such updaling can ocolr 8 number of imes daily when vehicles, especially in g oity, spends time waiting at
interseclions.

s also possible when a vehicle has for example been stolen to hot only update the status of the vehicle fa that of
siolsn on e ransponder, bul also o nolify the law anforcement authoritins of the localicn of hat vehicls. Willvan
adequate number of readers iy an ares it will be possible to track the location of the vehicle {o enable tecovery of the
vehicle and apprehension of the thisves.

It will be understood that this is only one embodiment of the invention. 1 is posgible to aller some aspects ofthe
smbodiment without deparling from the scope of the invention.

it is for instanne possible o provide a fransponder with a dedicated power source such as anintegral battery. ora
hard wire connection 10 a power source inthe vehicle s alse possible (o incorporate a solar energy converter in the
licence disc, which may be used to power the fransponder or change a batlery that powers the ransponder.

it is slso possible for the reader loincorporate a barcade reader, which cooperates with a barcods traffic fine baok.
This will snable a traffic oficial 1o quickly caplure details of a traffic offender by reading the first transpondsr. scan the
barcode traffic fine book for the specific offence and to electronically caphure the relevant details thereof. This will alse
enable frafiic fines to be sant io diivers elacironically, which reduces turnaround fime on tha recovery af fines.
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{EN) The present invantion is a system and method for identifying a vehicle in a presoribed area
and associating services with the vehicle. For automatically identifying and providing service to a
vehicte and for billing the vehicle owner for the service provided, the vebicle's arival in the
sefvice area is delected by an antenna {2) activating an emitter {8} on the vehicle, which emilter
fransmits a coded signal of the vehicle identity to controller {4), which converts the received
signal indu 2 data bit stream received in a computer (8). The compular calculates and stores costs

for services provided {o each vehicle owrer,
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[0004] The invention relates o a system and methad for automatically identifying and providing service to a vehicle
moving in a presoribed area. An automatic vehicle recognifion and service data ransmission system is already known
from citation GB-A-2 224 418 This known system comprises a ransmiiter attached 1o e vebiicle and a receiverat a
vehicle stalion for receiving information ransmitied by the transmilter about Ruet consumplion; mileage, vehicle
mformation and other relevant data. The transmitter is iriggered when the vehicls reactor the station. In panticular, the
prasant invention is a system o automatically identify vehicles and correlate purchased products and services with
vehicle-owner customers of service stations, convenience siores or other similar eslablishiments, for billing vehicle
awners for services provided: In addition, other vahicle or customer information pan be fransierad to inform, track of
notify both customers and providers.

{00021 There are many instances when vehicie information is required rather than operator information. These may
include situations such as: nolifying individuals of vehicle maintenance; providing the customer with vehicle
information or promotions during Tuel flling; build upon customer or vehicle recognition, tnacking or nalification;
provide allernatives for creditVdenit card billing, especially for fleet billing; and provide recards of service or
maintenance {or a spegific car.

{80031 According to the invention from one aspect, there is provided 3 system for automatically identiying and
providing service o a vebicle and biiling the vehicie owner for the service provided, compnsing:

a} means for delermining slecironically whether an approaching vehicle is skopping for service,
b} a fle, database or other conpuler storage device, contairing vehicle, and setvice cost or service type, records,

&) means for identifying said vehicle slectronically as i anters a service ares in order 1o associate it with records in
said computer storage device,

g} means Tor praventing any other slectronic idenlification by ary other aearby service areas, when the vehicie has
stopprd i said service area and has been slechrordoally identifing,

a} means for providing service (o said slalionary ideniified vehicle,

i means for transfering data representing the cost or type of said servics provided, fo said récords in said computer
storage device, and

g} means for salculating and storing all costs for servies, ar type of service information in said records for a given
billing period, and for invoiting said cost to said vehicle owner,

{0004} According to the Invention from another aspect there is provided a3 method for automatically identifying and
providing service to a vehicle and billing the vehicle owner for the service provided, compnsing:

3} determining elecironically whether an approaching vehicle ig stopping for servies,

B identifying said vehicle elaclronically as i enters o service area in order i assosiate it wath reconds in a file,
database, or other computer sforage devices,

¢} preventing any other electronic identification from other nearby servics areas, when the vahicle has sioppad in said
service area and has been slectromcally identified;

d} providing service fo said stationary identifiad vehicle,

e} ransferring data representing the cost of type of said senvice provided, to said records in said computer storage
davice, and

f) caloulation and storing all costs for service, or type of service information i aaid recurds for a given billing period,
and for involcing said cost to aaid vehicle owner.
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{00051 in a preferred smbodiment, the system includes an antennae which emils an elecromagnetic field at a
predetermined frequency. This fisld causes ap emitter (card) affixed to the vehicle 1o be ensrgised when the vehicle
approaches the vicinity of the antennae. The emitler responds by zending out an encodad electromagnelic signal.
The system includes a controlier which performs two funclions. These functions may be pedormed by separate units
of tombined into one slectronic unit. One function is to detect the signal by the emitter and convert E into a data
streant in the conmputer. Elecironic equipment that identilies vehicles is well known inthe art, sge e.g. U.S 4.782.342
and U8 4,888,474 In addition, the controlier may refay the information back fo the card where # moay be stored for
latar transmission, and, for this purpose. the controller has the second funclion of regulating tha power and frequency
of the antennae. In this capasity, fhe card serves as a fransponder. A compuler then ulilizes the dala strean along
with accounting or billing information and stores the data for later use.

[0006] The present method and system allows for automatically recognizing, identifying and servicing a vehicle and
invoicing the vehicle owner which may be an nrganization such as a nompany or governmant entity, e.9., schoal
district (hereinafter referred {o as a vehicle owner).

{00071 The invention will be belter understood by referning. by way of axample, to the accompanying drawings,
wherein:-

{0008} Figure 1 shows a schematic diagram representing a first emnbodiment of the invention.
{0009] Figure 2 shows more delails of a prafared way of puiling the system of Figure 1 inlo affect

{0010} Figure 3 is a flow diagram representing one way of detecling vebhicles and autornalically capturing and
uiilizing billing information.

{0011} Figure 4 is a flow diagram reprasenting updating customer records, and generaling reporls and summaries.

{8012} Figure 1 shows the components of ane ernbadinent of the system. The system inclides s number of
somponants: an ardennae (21 which outpuds a predetarntined radio frequency: an elactronia devics on a customsr-
vehicle, sunsisting of an inductor loop and infegrated cirsuit package, termed a “card® {8), which sforas Information
and transmuils said information on another predstermined frequency when activated by the radiofrequency of the
antennae, an eleclronic box. termed "controlier” (4), which franslaies the received signal from the card (8} inlo a dals
hit stream; 2 computer (8) which receives the data bil siream from ihe controller and in turh utilizes the received datg;
and a display {7) {eg. 2 pump display where the aystem is ulilised in a gasoline service station). In addition computer
{6} may relay a data slream back to controlier {4), which then broadeasts this data o the card (8) through antenna
{2}, the broadcast data received by card (8) being stored for later usage.

[8013] Figurs 2 shows one configuration of the system in which 'an anisnnae {21, being a loop, rorf iy othar radic
frequerncy emittingfreceiving device, s embadded in the proximity of the gasoling dispensing pump or area {3}, The
savice pump arsg'is used for tlustnaliorconly and any service arsa may be used inthe preserd inverdion: Other
arsas considered to be service arsas inciude a pump area, may service area, vending of convenience store area, or
any offier area within the confines of the siation property. This antennae {2} is connected to an slecionies box.
fermed a controller {4}, that controls the radio frequency (RF) oulput signal and defects an RF input signal from card
{8). The controlier then translates the RF input signal into 8 compister data stream format. The controller may be
focated in & housing (5} near the antennae. Far example, the housing {8} may be fixed to a support or an overhead
canopy. The system may also include a display screen {¥) atop or in tha vicinity of the pump (8).

{8014} The anlennae is always energized and thersfore produnes an slectromagnetic (EM) feld in the fueling arsa.
in addition, there is a means of detecting the direction of a vehicle as if approaches the fusling area by using a
secondary antennae, computer software and/or hardware. The EM Reldis in the radio frequenscy band and is chosen
so as to minimize interference from other slectronic or RF sources, such as vahicle ignition systems, lighting, or other
RE generating sources. In addition, the broadeast band must conforn fo all applicable legal specifications such as
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frequency, power, censing and bandwidth.

{0015] Placed on a vehicle is a device including an infegraled cireuit component and a RF coil. This device, termed a
Yoard” (8), is activated when it croases the EM field provided by the antennas. Clrcuitry on the card pravents
energizing in ihe presence of a "false” or siray field. Upon aclivation, the card emiis an EM radio frequency pulse or
"hroadeast” which is then received and decnded by the controlier into a data bit stream. Some method of
discriminating intetfeting pulses from those amitled from the card is providad,

{00161 The data bl stream decoded from the radio fregiency putse is then ransferred sither slectionically or
aptically to a cornputer, which may be included in the same housing (5} with the controller, whare the dala is stored
and utilized. In addition, the compiter may relay back a data stream o the controller, which in fum broadeasts this
informiation back to the card through the antennsae systeny. The card receives the broadcas! and likewise stores the
information internally for later uzage.

[0017] The dala bit stream recovered from the card can be ulilized in & number of ways, which include, for example,
customer accounting, bifling, recognition, fracking or prometion. Subsequently vehicle identity, fracking. security,
sedvice or maintenance logging and notification may also be accomplished. Vehicle identification is & major difference
between the described system and the curent use of a credit or debit card. Whereas a credit or debit card identifies a
particular indhvidust customer, the present syster identifies a particular vebicle irespective of the vehicle operator. In
addiion, the information front the data bit sheam may be used along with information slored in the compider as a
basis for other sensor techriologies where vehicle or customer information is required, such as vehicle maintenance
alerts, recalls; and specification aflainment.

{0018} Figure 3 depicts a flowchart of steps used to parfornt the previously mentioned embodiment inwhich acaris
ideniified, the customer is informed, and information is refayed biack (o the card on the vehicle.

{0019} The method starls with a resel operation {10} in which the loop ansd controlier are cleared of any faull
condition and readied for activation. This reset operation may include loading computer fles, updating said files or
records within thase files, selting slectronic or other indicating devices to zero ot a previously delermined initial sfate.
Any commuinication links between the varicus elements of the system ara resel and, if needead, initializad. This reset
operation can be thought of as satling all elements of the systent 1o thelr nominal operating stale. After the
completion of the reset operation the syslem is cansidered 1o be ready for operation. A query (14} determines
whether ot not the device is armed. the term "armed” being defined as the slate in which the device and all
associated supporting compuler devices are ready to receive, ransmif, store and/or analyre data; and are controfling
ihe antennas system properly. i this slate s logically "Faise” or for simplicily "NQ7, then the system is reset (10}, #
fhia is state is logically "True” or for simplicity "YES”, then display a sigh on message (14) and wail for approaching
vehicle Al this point the system s armed and considered in 3 "READY" slate. The next aperationis toguervifa
vahicle approaches {18}, #f NO then reaet the systern (10} # YES, then energize and receive information from card on
the vehicle (18} This step entalls waiting for the vehicle card fo gnergize and transmit the previously stored
information contalned on said card. The next step {20} is to gquery and determing if indeed the vehicle has stopped
noving. This could be done in a variety of ways, however one way would be 1o continucusly receive the same
broadcast for the vehicle 1ag a sel number of imes, say five, Another way would be o measure the signal sirength of
the broadeast until it has reached an equilibrium value for a sat perind of time. This query would acoount for those
custorners who are meraly driving throught the sewvice of fuslting area and do nol intend o receive fust products or
service. i vehicle is not stopped, Le., "NO then reset the system (10 1 YES?, then re-receive a broadcast from the
vehicle {22}, This operation receives the card information and stores said information. The next operation (24)is o
query whether or not the broadeast is tansiated properly info a data bit strearm. If "NOY, then the broadeast is e
received (22), § "YES", then the dala bit stream s stored for later use as a validation point and the caplure of the
identity ar other recagnition information is prevented by the other controllers or computers in the area. This operation
is termad “Vehicle Lock QUi (281 In a sense, this alerts the other controllers and computers in this, and othes
adjacent service areas, that an operatlion ia pending on a vehidle and they are not fo recognize it

{00201 At this point a vehicle has been recognizad and would now be ready 1o oblain sarvices. The nexi operalicn
would be to dispense or administer products and or services and record that information {28). While services are
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being administered, information may be sent {o a custonier display (20} It should be note d that this operation {30}
may lake place durng or alter any proceeding or succerding steps. This slepis described hare gs only an dlustration.
Nexi the card is inferrogaled and a broadeast is re-received {32). The broadeast may be received continuously from
stap (22) through (32) untll services are ceased, for simplicity (32) Is termed "a second time ” i is assumed that this
broadoast Is received sucoessiufly and undersiood that if this is not the case, then the card will be interrngated untl
such a fime that a suitable broadcast is received that can be franslated inte a data bit stteam. This data bit stream is
then stored as the second valiclation point. The naxt operation (38) quaties i tha first validation point obtalned at (22}
is identical o the second validation point obtained at (32). In addifion, cross checking or otherwise validating credit or
gthier billing information may be performed. This may include verifying authotized operatars. "NO”. the validation
points do not malch and this transaction is considered invalid (34). An alert (36, such a3 an alarm, fs soundad so that
an attendant or other emploves oF supervisor may be notifisd. In this cases of an bvalid ttansaction, manual recording
or inferveniion may be required. After this alarm or alest, which may have o be cleared or otherwise acknowledged
by an altendant or erployee, the systern is then reset (10). if the query {38} s TYES then the vehicle {s considerad
authorized, the transaction valid and accounting or other business or statistical data, which may include custoner
preferences and/or setvices renderad, are logged (40). This logging operation may endall updating customer records,
variting appropriate receipls, updating database files and/or fransmitling information o other computers. Defails of this
operation are provided in Figure 4.

[0021] The next operation 42} queries if information would like 1o be relayed back o the card. This information may
be service records or history, accounting. customat preference. or other information which one would want o be
associated with a vehicle rather than 16 an individual,

{00221 i this query Is "NO", that iz that ho melay informalion is 1o be sent, then the nexd operation would he gnlocking
the confrollers (48} described below.

{0023] U this query is "YESY then the information is formulated in a computer, fansiated inlo an appropriate data bit
straam code, whichnay be encoded in any fashion, and then brosdeasted to the cardt The cand receives the
broadeast, kewise transiates sald broadeast into o data bit stream and stores said dalg bit stream ekec’tmmcaﬁy
within the card's slectionic package. This operstion is fermed "relaying” and is depicted s operation {44} on Figure 3.
The next operation (48) queries if this relayed information is received propetly. This operation entails having the card
o broadeast the stored information and the data bit strean resulting from this broadcast is compared o the data bit
sheam formulated in operation (44). # query (48} is "NQ” then the dala bit stream is rebroadeasted fo the card {(44). #
this guery is "YES” then this information has been stored onto the card correctly and the next operation may procead.

{0024} The next oparalion (48} is o unlock the controliers and in 8o doing alert the ather computers that a
fransaction is completed with this identified vehicle. Information aboud the fransaction may be ransferred {o the other
coptroflers. compulers or other devices that may analyze, stare, or atherwise use the teansaction information. These
computars are not fimited to thoss associated with a particulas service facility, bt may v fact be a complider natwoik
ot supervisory compuier located at another focation. This procedurs (45) so describad is the snabling anslog of the
disabling operabon of Mock-oi” describad as {28}

{00251 The transaction/information gatharing ovcle is now considersd complate and as a final operation (50} the
system is driven into a reset condition {10},

{0028} Figure ¢ depicts the fiowehatt of the method used to initialize and log customer tecards. For the inilistization
operation, which may include re-initialization of an existing customer. the required dala files are sel up as describead
fram (52} through {88). The rebum step {100 would then be g syslemreset (10}

[0027] in the normal opesrating mode in which customer files already exist, the method in Figure 4 notmaily operates
afler {40). At the START (52} various data are passed from the main. This informalion is the emilter code information,
customer fog information, change flag value {CELG), and transaction information. The method begins with a query
{B413f this is 2 new customer. A new customer or an established customer who requests changes in the cormponents
of the varicus files ars signified by a CLEG >0 1 "YES” then assign a vehicle code number (VON) in operation {5681
The VON may be the manufactirer's vehide identification number (VIN) or another nurber that uniqusly describes a
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particular vehicle. If CLFG > O and 8 VCN is passed, then this sighifies an existing customer who wishes their reconds
or filex, s described belaw, shanged or updated. The tenm "uptating® here rafers to affering, orealing or appending
records or files that are associated with a particular vehicle or sustomer. Next the customer log file (CLF) is updated
{68). The CLF alores the various aclivities such as purchasing fuel or services and the station, date and time. Next
e customer accounting file (CAFR} is updatad with the new customer racord (60}, The accounting record contains all
data needed for accounting purposes such as hilling address, discounds, and authonized purchases of products. The
next operation {s updating the customer service file {CSEY in operation (82} The CSE contains the sarvice repards of
work done on an identified vehicle such as last sepvice dates. service records, service llems, or maintenance
schedites. The next file (64} that is updated for the new customet is the custorner preferance file {CPF). The CRF
stores the customer desired information: This may include various customar preferred product choices, service
appointment fimes, aceounting of method of payment choices. The last file updated for 3 new customsr ih operation
{68) is the customer cross reference fle {CXF). The CXF provides a "inokup table” betwaen the VCN, CLF, CAF,
CSF, and CPF to simplily sorting, record addition or deletion, and report generation. Al the condlusion of operation
{66) a customer s Tully integrated into the system and the process then cobtinues.

{0028} U the gquery (54) of 8 new customer is "NOY then the next operation is o obtain the VON from the emitter
information {8%). Note that this operation is also the eniry point to update the files o record & transachon. A query
{70) tests § the CXF malches the checksums for the VON, CLF, CAF, CSF. and CPF. The checksums {est identiies if
the e structire system is sl intact and has not been corrupted or aliered i any way. If "NQO?, that is the files are
sorupted, then the method proceeds to operation (72} in which the fles are rebuilt from g backup sef on other means
for covecting the corruption. § the query (70} is "YES” then the method proceeds through a sequence of oparations
that record the components of a transaction. While one order of recording is described here, there are other
methoadologies and this described method is for iilustration only. The overall aspect of the next sequence from (74~
100} is that al ransactions and operations afe recorded i these sequences. Qitery {73) tests it this is a customer
record information change only. I "YES" then continue o (96) which will yield a return (100}, i "NO" then continue.

{60291 Operalion {(74) queries if the Master VON has been passed al {52). The Mastar VON can be thoughtof as a
*security code” that would enable authonzed personnal o oblain sunimary, report, or other compited or individual
transaction activity reports. The Master VON is not necessarnily derived front a physical emifier or card, though it could
he, but mayv be a code that is manually intraduced. If Query {74) is NO” than # is assumed that this ransaclion is a
customer transaction. The next oparation (78} is o update the CLF wath the appropriate information. Next, the product
purchase informalien s slored on & temporary file called the Temporary Transaction Recard (TTR) {(78). This
operation is also done al Figure 3, operation {28). Next a query (80) determines #f service was performed on the
vehisle, "YES", thert the CSF is updated (82) and the service secounting information is added (o the TTR (B3} i
"NO® then the method proceads fo (84) where the TTR is writen on the CAF to update that file for the complated
franaaction. The next operation {88} is to update the CXF of the changes made.

{0030} if the query in (74) I8 "YES", thal is thal the master VON has been passed, then a second secwiity codais
requested (B8). The next operation (697 queries if the seconhd security cote is validated I "NO” tHen the operstion
proceads to (100) fo return.  "YES” then a query (80) determines if a report is 1o generated.  "YES” then that report
ia generated {91} This report is @ general summary of all ransactions, If 'NO” then the operation proceeds 10 ancther
quary {82} whether a summary reporlis requested. if "YES? then a summary repott is generated (83} This repodis
simitar t0 a general report, though it covers spacified cusiomers, timas or other qualifying conditions. I "NO” then the
naxt operation is fo guery if an accounting summary is o be generated {84 1 "YES" thert 8n accounting reportis
generated (85). This aceounting report might be a billing repont, accounting summary report, of other such report for
acoounting or billing purposes. If "NO” then the next operation is (96).

{80311 Operation (98) follows nperations {853, (94}, (89), (88} or (73} and iz describad as the "Close-Oul®. Oparation
{86) updates the various checksum of Hle torruption detection methods. The next operation queriss i & backup of the
files should be made (28). Backups may be made after any specifind time period, generally dally or weekly: The
deciston for the result of Bhia query may be made manually or astomatically. If query (98) is "YES® then operation {98}
performs this data backup and may transmit information (o the contmiler computers {4} in Figure 1.1 The final
operation of the sequence is (100}, RETURNS, which refurns oparation back io the main operational seguence, (40}
of Figure 3.
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{0032} The present system may include a8 number of features. For exampls, vne embeodimend may include a display
sareen {7) as described in operation {30} of Figure 3. The soreen niay be part of the dispensing punip {9} {see Figure
2) or enclosed in 3 separate housing nearby or on the pump (9}, When the card information is received, the computer
woutld transmit information 1o the display for notilying the vehicle operator. This information may be promotional in
nature or describe information relating to that particuiar vebicle, custorner records or accounts.

[6033] in the preferred ambodiment, the data stream is used for automated customer billing, such as flee billing,
Joeal customer acoounting of as 9 replacement or auxilisry to charge or debit cards. Here, fusl or service purchases
wauld be recorded by commiunicating to the computer a log with the customer vehicle identity. In this way & record of
vehicle fuel, product, or services could be stored for later billing of socounting use. Therefore, the purchases are
associated with & vehicle rather that an individual vehicle operator. This is very important where purchases are fo be
billed against a fleet or group of vehicles rather then those persons who ulilize the vehicles.

{0034] In a development, vehicle information is provided 1o olher sersors or devines within the service of fueling
area. These devices may require information such as customer preferences, vehicle manufaciuring specification dala
or servining information to perform ather services (o the vehicle or provide the vehicle operator with vehicle specifin
information.
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1/11 (2066.01)

(21)Application number : 2008-040662 (71)Applicant : TAKASHIMA
TAKASHI

(22)Date of filing : 24.01.2008 (72)Inventor : TAKASHIMA
TAKASHI

(57)Abstract:
PROBLEM TO BE SOLVED: To prov1de X
a mobile phone detector instantly
reporting the location of a mobile phone
by using a sound sensor.

SOLUTION: A sound-sensitive sensor is
mounted on a mobile phone body or a
mobile phone strap, and the sound-
sensitive sensor is set to sense an external
sound at a level above 100 dB. When the
sensor senses a sound at a level around not §
smaller than 100 dB, this mobile phone
detector makes a sound for reporting the
location of the mobile phone to a person
having lost the mobile phone.
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(22)Date of filing : 10.01.2006 (72)Inventor : SAKAI HIROSHI

(54) ON-VEHICLE EMERGENCY NOTIFICATION DEVICE

(57)Abstract:

PROBLEM TO BE SOLVED: To
perform an emergency notification
operation approproately without being
made disadvantageous in cost and meager {
in practicality.

SOLUTION: When a pre-crash signal is
input from a pre-crash ECU 10, this on-
vehicle emergency notification device 1
transmits an emergency notification s1gna1 X
to a service center 21 even when any air-
back signal is not input from an air-back
ECU 9. When there is possibility that a
vehicle may collide in a status that a
power from the battery 17 is normally
supplied as an operating power, the
emergency notification signal can be
transmitted to the service center 21, and
the emergency notification operation can \
be properly executed. In this case, it is not =
necessary to load any auxiliary battery assuming that power supply from the
battery 17 is interrupted. Thus, the on-vehicle emergency notification device is not
made disadvantageous in cost and meager in practicality.
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HIROAKI

(54) SYSTEM AND METHOD FOR DETECTING POSITION OF
VEHICLE

(57)Abstract:

PROBLEM TO BE SOLVED: To
specify a floor where a vehicle is
present at a parking lot having a
plurality of floors and correctly detect a
position, by receiving information of
electric field intensities from at least
three or more PHS(personal handy
phone system) base stations and
analyzing the information.
SOLUTION: When a vehicle 100
passes a parking lot gate, a vehicle tug
114 is read. A port terminal 211
transfers a bar code information of the
vehicle 100 to a vehicle management
center 300. The vehicle management
center 300 selects three PHS base
stations near the parking lot which
receive an ID information emitted from .
a PHS device 111. A transmlttlng N
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| e

warkonad sppriestion My

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING ALTHORITY POT/AIS2BIOTH426

Box Ne. ¥ Ressoned statement ander Rule 430iv A with regard to sovelty, nventive stegs or fndustrial apphicability:
tifalinns ang explapzinag supparting such stalement

Lo Sewersent

Novaly (19 Chamg 18 YES
PR OR NOME w0

Eavemtive st (19) Cladmg  DOINE Y8
Chaims 130 e eeremeeeemee oo . NeH

Indusirial apphoshiliy 84y Claimy YEN
Chatms MY

4 Unation: and explanation:
Boforence & nade 1o the folowing docamens:

DI US 200309709 AL (BEVACQUA o al} 17 Decomber 2008

I, Novelty and Ihventve Sigp

L1 Independent Claim 1
D which i3 considered jo be the closest prioe art to the subject matter of clatm 1, discloses a
vehicle securify systore for thefl detccton and whicle location awarcness and  moniorning.

comprising: a datebase of WD MAU {medinm acecss control) configarad fo dotermioe focation
basad o8 access point MAC addrosses wvisible 0 a0 WIFD receivers 2 means of comparing
focations of the vehicle received from a communicaiton conter (130} with stored geo-fonce

information, snd & means of doteraviviag that the vehicle bas moved bevond o geo-fesce

dofined ares (see paragraphs HINOSL{DIO6LIOETE] and figure &)

Claim | differs foom D3 ia that @ couptses o paramssterdetocting componea? operable o
detect » thind purameter, to detect g fourth pacsueter and o generate 3 seeond  detected
pargmerer signttere based ou the thicd detected parameter and the fourth detected  parameier,
wheretn a compagsen somgonant s operable o generste & comparison signal based on a
cd paramcior signaiure,

compariaon of the detected paramefer signatare and the second  doete
Powever, said foature wondd be casily conccived from the disclosnee of D jo that a rae of
periodic updaios of location al boxes {606,810Y wan depend on a speed of the webicle (119
sud an updste rate can be based on the fime which @ takes the vebicle (11D o mowe 3
pradetormined distanec {see paragraph J0063 ],

Accordingly, claim 1 wondd have been obvinus aver DML

Therelore, claim 1 lecks an invesiive step under POT Acticle 33(3)

12 Dependen Claims 2.8
£.2.1 Coneeraing Cadm 2

The adduional festure of clai 2. characierized in that said patamctor<defocting component
operable fo detet the thind parurtcter as a function over 3 poviod of time, would e casily
woaf boxes

conceived from the disclosure of D g that a rde of peviedic updates of toc

Constined on Supplomental Boy

{Hox No Wiy 201

Fism PUS,
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. o International application Ne,
WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY POCT/USBL3A70420

Supplementsl Box

i1 zsi the spane in any of the preceding nxes i not sutficient.
Cominuwation of 1 Box Mo, ¥

(606,610} can depend on a speed of the vebicle (1HY) and an updale rsie can be bazed on the
tunc i takes the vehicde (110) o move a predetermned distonce (see paragraph {00657
Avcurdingly, cham 2 would bave been obvious over DI

Therefore, clabm 3 faoke ane fiventive step wnder POT Ardede 3300

A2 Concerping Clais 3

The additional featwre of claim 3 b idesteal W the discheure of DY v & pasition Jotalion
subsysiomn {230} such as a GPS recelver (seo paragraph {0039}

Accordingly, clatm 3 woukd have been obvious over DL

Therefore, clabm 3 feoks an bveentive step wnder POT Article 3331

123 Concerning Claim 4

The additional feamee of claim 4 by ddeatical 0 the dsclosure of DU in g communivations
subsystorn (3400 to roeohve date indicative of the ogstion of the vehicle from 3 moniioting
sysiemt {103y vin 3 wireless network (125) (see paragraph {06214

Aceprdingly, clatm 4 would have been sbaows over 1.

Therefore, claim 4 lacks an mventive step gader PUT Asticle 33¢3)

{24 Concarning Claim &

The addittonal feature of clatm 3 18 wdesticsd (o the disclossre of D in tha 3 communication
cenfer (1307 oan wse data sadinative of paffle palteras to predict 3 hkely course far the vehicke
heing tracked (see paragraph [GE36]

Accordingly, claim § woudd bave been obvious over D

Thorcfore, claim § lacks an inventive sicp ander PCT Asticle 333

£ Independent Claim 6

methiod for theft detection and wehicle location awarcncss and mendoring, comprising steps oft
providing a deahuse of WiFT MAC {modium soccss conrol} eenfigared o deteraine Jogation
based oo access point MAC addresses vigible to a WiF rocciver; dotecting a speed of the
vehicle (£10) dewecting the time which # fakes fhe vebicle o move a pradewermined distanee
(i compariag locativas of o vebicle reccived  from & comunication center {138) with
stored geo-fence information; and determining that the vehivie has moved beyond 8 geo-fence
defined arca (see parageaphs [OOSELIHTG6LI01 3] and Tgure 4).

Claje & diifors Gom D1 i that 3 comprises @ step of generating, vig the parameter-detacting
componerl, 8 secongd deteoied parameter signature based o the thind dawcted pasamcter and the
fourth detecied paramcter, However, said featire wadd be casily conceived from the disclosure
of DT in that 2 rme of periodic updares of docathon at boxes (8HGHY o depend on o spoed

of the wohicle {110} and an updale rate can be based on 3 thue wineh 0 tekes the vebick
{115) 1o move a predetormined distance {seo paragraph {0065])
Accordiegly, olaim & would have been obvious over DI

| Comrinned on Thie Nexdt Page

Poes PUTASATYY (Bupplemental Rows Laly 203
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e X . HES B IR ﬂ;"spﬁméhm B
WRITTEN OPINION OF THE ’
INTERNATIONAL SEARCHING AUTHORITY POTAUSZGI Y6426

Supsplomentaf Box

i esse the space i any of the precegding boxes i not sufficient.
Crovtisating of - Proviows Pasc

Therefire, claim 6 jacks an inventive step wrader PCT Activle 33(3%

L4 Pependent (laims 710
141 Cumeeming € 7

T
The additional featwre of claim 7, characterized in that detecting a thied parameler comprises
detecting fhe third parametor as o Jueton over @ penod of tme, wonld be casily voncetved
From the disclozare of i i that the mte of porlodic updates of lacotion at boxes ((O661HY
can depend on fhe speed of the wadiele G aad dre updaie rate can be bawed on the e
which @ takes the schick {11 o move 3 predaormined distance {see parageaph [0G63]),

Aveordin
Therefore, claim 7 lacks ae @mventive step wndor POT Avele 33H3%

ohy, efabm 7 would have boen obwions over DL

142 Concorning Claim 8
The additional featwre of clabm 8 i Blention! to the disciosure of T3 i a stiep of providing a
position location suhsystom (2307 such as a GPX receiver (see paragraph [0053])

Aceordingly, claim 8 would have been obviops over 13,
'}( Y

Therefore, clawn R lacke an foventive step undor PUT Article 3303)

{43 Concerning Claim 9

The additional feature of ol 9 by identical o the disclsure of DU in a siep of provihog 2
communicaiiony subaysiem (348 o secgive data indicative of the Jocation of the vebicke from a

monitoring systemy (103} via a sirgless network {123} {see paragraph {00633
Aaecordingly, claim 9 would have been obvious aver £
Thercfore, claim @ facks an roventive siop wnder PUT Asticle 33030

P4 Concorning Clinm 10

The additioaal foatare of claim 10, concerning steps of gencrating, via a probability-assessing
comporient, & prohabifity of « vebicle raode based on the comparison signall and detecting, vig
the parameter-detecting component, a Gth parameler when the peoeeated probabibity i geoater
than v predercrmined amount, would be cagdly conccived from the discloswe of DU in that the
communication ceuter (1301 con wse dote mdicative of iratllc patiemns o pradic @ Bkely course
for ¢ vebicle being fracked asd that the communioation conter (130} could s maffic analysis
applications (see paragraph HHI6H.

Acoondingly, claim 30 would have been obvious vver DL

Thoretore, ciaim 10 facks an wventive step under POT Artiele 33030

1.3 Independent Claim 1}

I3, which is considercd fo be the closest prioy ant to the subjert mattker of clabm 11 dischoses
a eomputer systom (300) the compuler o parform a method fur thait dutection amd vehiole
Iocatinn awareness snd montforing, the method comprising steps oft providing o duabase of
Wikl MAC {medinm aoooss contrad) configwred o determine Jucation based o decess point

Cloeptingsas] ovy The Next Page

Form POTARATIT {Suppiemental Boyj duly 2011
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R . § insernsianst aped
WRITTEN OPIRION OF THE :
INTERNATIONAL SEARCIHNG AUTHORITY POTAUS201 3076426

Bipptemental Box

{1 35e the space §9 any of the preceding boxes is nut suffivient.
Liimunion of ¢ Provieas Page

MAC sddresses visible o a WiFi receiver: detecting a speed of the vohiele {110y detecting the
tine which i fakes the wehicle o move a predeicomined distance (1I0) compatiag Jocations of
a vehicle weecived from o commmuamicaiion center (1303 with stored  goe-fonce information: and
determining  that the vebicle hay moved bhevond & gen-fonce delined area {see  paragraphs
[048] FOOOR ] [HOGLIOTI T and Tigure 6)

Claim 1 differs from 37 o that it comprises a step of generating, via the parameter-dotecting
somponent, @ second detected paramcter signature based on the thied dutected pacamatey v the
tourth detected parsecder. However, said foatwre would be casily conseneed frors the disclosure
of D s that & rate of periodic apdates of Jocation at boes (60651 can depand on 3 speed
of the woldele (110 amd are update oie can be based on the thme which i wkes the vehicke
{HI0) 10 move 2 prodeiormined distance {see paragraph {0063

Accordingly, claim 11 would bave been obhvious vver DI
Therelore, olaim 11 facks an wyventive step ander POT Arncde 33030

LA Dependent Clains 12413

f.41 Concerning Lhim (2

The additional feature of claim 12, characterized I that detecting o third patamcter comprises
delecting the third parameter as g foncion aver 2 pertixd of soxe. wonld be casily concetved
from the disclosure of T3 i that the e of porfodic updaws of location @t hoxes (608,610;
can depord on he speed of the vebicle (THN and the updafe mtw van be baved on the tme
which it takes the veldcle (118) 1o move a peedaenuined distance (o0 pamgraph (B0
Aceondingly, claim 12 would have been obvipts over DL

Theralore, claim 12 facks an mhventive siop wnder PUT Article 333}

L6.2 Copeerning Clamn §3

The additiveal feause of claim 13 &5 identical v the disvlosare of D1 inoa sep of providing
position lovation sshsysicn (2301 sich as 2 GPS receiver Gs0c pasagraph {D0394).
Accordingly, cliim 13 woundd have boor obvious over B3

Thorefows, clan 13 facks an mvestive step ander PCT Ariede 33(3%

I3

FA3 Conceraing Clalm 14
The addstional featare of clabm 14 s dkestical 1o the disclosare of DU in a siep of praviding
conunmninstions subsvsiem (34 o receive date indicative of the lucation of the vehicle frone a

monitoring system (135} via 2 wireless network (125 (see paragraph 0062
Ascordingly, olira 14 wonld Bave beon obvious over ML
Therelwre, cliim 14 facks an invendive step under PCT Article 33(3)

1684 Conceordng Clats 13

The additional foature of claim 18, concerning steps of generating, via & probabiity-assessing
compnnent, ¢ probability of @ vehivic muode based en the comparison signal, and detecting, via
the parameter-dolecting compongnt. 8 b parameter when the goscrated probabulity s greater

Cominued on The Next Page

Farm PCTASADYY {(Supplemengt By odoly 301
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Imernatonal application No,
WRITTEN OPINION GF THE !
INTERNATIONAL SEARCHING AUTHORITY PCT/URI013/4076426

Supphanental Bax

T vase the space iy any of the preceding boxes i pot sufficient.
Continsaiins af ) Provisas Page

thn 3 prodeymined amount, would be easily conceived from the discloswre of DI w that the
compmaication covdes {130) con uge dato ndicative of wraffic pattemns o predict a Hiely cowrse
for o vehicle being tracked and thar the compmdcation conter {130y coukd derenmine wse trafti
analvsis applications fsee paragraph {01200

Accordingly, claby 13 would bave bosn obvious wver DL

Therefore, claim 15 lacks an wvemive step under PUT Articke 333}

3o Indesirial Applicabiliy

Claims 1-15 are industrially appbeable under PCT Arvtcle 3343,

Pom POTASADSY (Supplemental Bos; ¢huly 2011y
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L pansdation of te intemstional application ik which & e

tramsdation fumishied for the purposes of ntermational seavch (Rubes 12301 and 23.1{by)

¥ by of ristitiod

. Fhis opinton has hoea osh e ki ot astowt the restificatios of un obviouy misfake aut}
z..} H 29 werl: i L ¥ s Ke
o this Athority vrdes Rude 91 (R 434 ayt

3. With pygand fsany wwelcatide 3eddnr aming aeid sequence disclosesd i the bremational applisation, this opinion has$
<of 2 sequence hstiig filed or fumished:

exabiished on the

{ e}

[:} on paper

f“:‘; oy alectne foes:
L.

T

oany

i the bnsraainal applivation as flad,

e
[

together with the istesaatinmad application i eloteanie form.

submeguantly @ this Awhoriy Qe e pusnses of seasch,

{::E

ey S -
4 i Foia anhdstivas, i dhe case e psse ty
b

T ony wessi of copy of 3 segqiience Histing has boen Ghed o Sevdshad, the roguived

TOpINS e o s

stgtoriehiy G the infoonsion in the subspquony or additioun! Precihas inothe spplicstion s {

fod i beyond the spplication s fled, as appropehste, witre farnished,

S Addifed commonts

Foom FOTISARIT (Bov No. i fuly 20

CMT Exhibit 1007, Page 217 of 282
CMT v. Sfara - [IPR2024-00966



Itemmnional apphicution Mo,

WRITTEN OFINION QF THE
INTERNATIONAL SEARCHING AUTHORITY POT/USINI076432

Hox Na, V Reasoned statement undes Rule 43his, 1E) with regurd to novelty, inventive stog or industsial applicabifiny:
citatisny and explanations supparting such statement

L Shtemen

Novelty (N Claime 13 YIS
Clainm N{ME WY
Trvent o step {18 {inims BHOME ¥R
Clatms LA N}
Indugieial npplicabiliy Ay Cladms i~§&3’7 NS
Chagne NONE W0

2 Cletions wif caplacations

Reference s made to the following docoments:

D US Z00R-0203814 AL (KAMIYAL SHINID 38 August 2668
20 USRS Z6M9-0837036 AL (ERB, YANNKK) 3 bebruary 3009

3

3 LIS 20020123654 A (SHIMEZL, TAKASHI) 17 May 20102

x4 §P 2007-1I83885 A& {DENSO {JORPG 19 fnly 2047

I US 3783347 A (ADOLMIE o allp 28 July o9y

booMovelty and Ipvantive Step

L1 independent Claim |

01, which s comsidered 1o be the oloscst prior ast 0 the sabjeot maticr of claln
diseloses that an cwmongmeney  report apparatas for a3 wehivle comprises @ control cirout ()

i 5 Y i

perfbeming an cmeggency report opeetion {see claim 4 and figure 1. This claim differs from
Dot g device compeises n s delocting component opersble (o detect a Bral pasamctes
and to generste o st detector sipmal based on the Dt detected pamameter nmd g seeond

otd detectne

deteeting component operable o dotect » seeond paramcier and o geoenate &
steon! based on the seeend detecied parameter. However, this featve would be casily vonceived
froms the dsclosure of Di in dhat the emergeney report operafion eomprises @ oollivion
possibifitg determining wnit determming that there is o possibility that the velicle will eolfide
with somothing fn a normsal operation paxle and @ collision dutcrpining usit b doternise
whethor or mot the vehtick has collided with something i 2 low-power consmaption oporgson
wiode {seo claim 4 and fipare 23 Avcordingly. this chim would have boeon sheious over DL

Thorelore, claim 1 does aot ivvolee an wentive step under POT Asttele 33033

Cominued on Supplomentat Box
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Hox Now VI Cartain defects in the internatinnat application

The fstiowing defeets B the form or contenrts of thw intergatiogal gppdication have bees posed:
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Supplenwental Box

e thy spaee in any of the preceding boxes i not sufficies,
Conginesstion ol Box No, ¥

§.2 Depondont Clapw 246

P21 Coneermng Claim 2

The wdditional festore of clabn 3 would be emsily coweelved foy the disclosuee of D1 s

that & pro-orash safety BOU 228 is connected with a ocomers {21 o miflimewr wave raday

{325 & wohiele spoed semsor {33% @ steoving apgle sonsor (3343, 2 beake contrel FOCU
afr susponston FOU 263, and g seatbelt BCOU (271 50 porsgraph {008 hH Accordingly, this

claim would have been olnvous over DL Therefore, elalm 2 does not involve as inventive swep

andar POT Article 333
1.2.2 Conceraing Claim 3
charmeenieed i that the firdl deivening component &

The sdditions! Gostore of clom

operable o detect, as the Dest parameter, 3 porameler associated with deplovisent of an divbag

withie the velicke, §s ool explicitly dischesed a0 D However, this fotare woudd be casily

coscoived  from the diselosare of B s et when an ainbag b expanded, the acdag BOU
ouiptiis an oirhag expansion signal {0 the conteol chowid (23 (sco paragraphs [ODISLIDG261,
Acvordingly, this cladm woukd have been obvias over DU Therekore, dimm 3 doss sot evebee
an ipventive sicp under POT Adicle 3303

3

P Concerning Claim 4

The addions! teatwe of clam 4, chavacterized dn that the first detvoring  compatient s
operable 1o detect, s the Dt porameter, acceloration dlony o <ingle axis and o gononade the
first dutector signal when the doteoted accclovstion slong the single axis is ol 0 oo groater
then a predefenmied valae, i pot disclosed o B However, D2 disclomes that o comparatiy

when the scelesation signal s execeds the

(Y w contigured o provide the start sgnad
predotermined aveelesation value (@) isco pamagraph JHOI2D. Accordiogly. this olaine windsd
pave hees obvions over 13 i wiew of D20 Thas, cldm 4 does nof smvedve an bveaiivs step

umder PO Adile 333

24 Conoeming Clam 3
The sdditionsd feature of claim 3 1 identica! o the featre of D &0 had the contrel Siroult

W TPt Eig

{3y causes @ wirgless convmunication devien {3 o fansmd ag ook
IO Accurdingly,

sepviee center €32y throngh g radio copmunicaiion network {see paragraph {00
this ofaint would hBave been vhvious wver B3, Therelore, olaim 3 doos not dnvelve ar ipventive

step under POT Artisle 333

Comiawed on The Mot Page
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WRETTEN OPINION OF THE i
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Supplemoentsl Box

nase the spuce in asy of the grecoding boves is not wofficient.
Contisation of - Frovipos Page

F25 Concernming Ulatm &

e the Bature of DI o switching an opergsan

The additional featare of cladm & &
mode bepween the normal operagon mode and the low-powes consimption opetation mnde (s
claire 4} Accordmply, this clsim woeld have been obvicaxs over 13 Thercfore, chadne & does

st avolve s unventive step under FOT Asticle 353430

I

13 Independent Claim 7
The same reasoming 38 ino olaime | oapplies to cleim 70 which shares the same wochaieal

ty. this clabs swould

foateres as clam | oand diffors oady o the oategory of inveriion. Avcosdin
fave been obvious over 1ML Thorefore, olaim 7 doos oot ineelve 3o inventive siop wader POYT
Article 33(3).

b Brependent Claimg 8-12

The additional foatures of claras 812 have fhe smne wecehnioa) Jeatures as i clabos 2.6

rospectively, and dditicr ondy o the category of vention.

Accordingly, claimg 890112 would have been ebvious over 13 and cleim 10 woald s
bhoen ahyvings ower 231 e view of D2

Therefpre, elaims 8412 do pot Jevelve as fsvestive siep under POT Astiche 333

£.5 Indepondent Clsm 13
P, owhicgh s considered 0 he e closest prior @t o dbe sobicor mmatier of claim 13,

Ha  an opwergory  report oappaeatus for 4 wehiclo comprises  a control Circait

disic
constenciod based on CPLE 023 porfirating an oiwrgoney  report oparation amd switching as
apuration mode between the normal cporason rande d e lowpower consaption operation
33 This

from 131 I tha a

claim  ditfers

maile {see parageaph JOO13L claim 9 and figue
nan-transiiory, tangibie, camputer-readable media voapri @ Hirst dotenting component aperable
e detost @ first pasameter and W gonerale & Bt dotecior Sigeal based o the st detecid
parameter smd @ osecond deteciing conyponent operalle o deteat o second  paramctey md o
generate @ second detector signnt based on the second detodted parameter. However, ihis feaiere
wonfd e casiy concoived from the disclosre of D fn el the emergescy report operation
comprises a callision possibility defermining vnil deterndning that there I o possibifity that the
vehicle wifl collide with somathisg fn a nomnal operation mode und 3 colbsion determimag

it o determine  whether or not the veliiele tas collided with something 0 a lowpower
ungt o dote i £ {

Continued o The Next Pagse
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constmplion aperaton mode Gee claim 4 and flgwre T Accordingdy, this clabn would have
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Lo Dependom Claimg (4438
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

I re Patent Appheation oft
Sascha Simon

Application No.: 14/072.231 Confirmation No.: 1942
Filed: 11/05/2013 Art Unit: 2857
For: SYSTEM AND METHOD FOR IDENTIFYING  Examuner: Schechter, Andrew M

VEHICLE BY UTILIZING DETECTED
MAGNETIC FIELD

INFORMATION DISCLOSURE STATEMENT (IDS)

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

Pear Commissioner:

Pursuant to 37 CFR 1.56, 1.97 and 1.98, the attention of the Patent and Trademark
(ffice is hereby directed to the references listed on the attached PTO/SH/08a and PTOSB/O8b.
it is respectfully requested that the information be expressly considered during the prosecution of
this application, and that the references be made of record therein and appear among the

“References Cited” on any patent to issue therefrom.

In accordance with 37 CFR 1.97(g}, the filing of this Information Iisclosure
Statement shall not be construed to mean that a search has been made or that no other material
information as defined in 37 CFR 1.56(a) exists. In accordance with 37 CFR 1.97(h), the filing
of this Information Disclosure Statement shall not be construed 1o be an admission that any
patent, publication or other information referved to therein is “prior ant” for this invention unless

specifically designated as such.
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Applicagon Mo, 14072231 Docket Mo APIG-ID

It 18 submitted that the Information Disclosure Statement is in compliance with 37

CFR 1.98 and the Examiner is respectfully requested to vonsider the listed reference.

Dated: December 29, 2014 Respectfolly submitted,

By /lohn T. Whelan/
John 1. Whelan
Reg. No. 32,448
Attorney For Applicant

3]

CMT Exhibit 1007, Page 237 of 282
CMT v. Sfara - [IPR2024-00966



UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

I EXAMINER |
54671 7590 03/25/2016
The Law Office of John T. Whelan, LLC RAYMOND, EDWARD
2315 Hallowing Point Road
Prince Frederick, MD 20678 I ART UNIT PAPER NUMBER |
2857
DATE MAILED: 03/25/2016
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
14/072,231 11/05/2013 Sascha Simon APIO-ID 1942

TITLE OF INVENTION: System and Method for Identifying Vehicle by Utilizing Detected Magnetic Field

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $480 $0 $0 $480 06/27/2016

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (f required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
apé)ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unlef:ss corrfected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

54671 . 7590 03/25/2016 I hereby certify that this Fee(s) Transmittal is being deposited with the United
The Law Office of John T. Whelan, LL.C States Postal Service with sufficient postage for first class mail in an envelope
’ ddr d the Mail Si ISSUEpFEEg dd b being facsi Fi
. . addressed to the Mail Sto address above, or being facsimile

2315 Hallowing Point Road transmitted to the USPTO (571) 273-2885. on the date indicated below.

Prince Frederick, MD 20678

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/072,231 11/05/2013 Sascha Simon APIO-ID 1942
TITLE OF INVENTION: System and Method for Identifying Vehicle by Utilizing Detected Magnetic Field
I APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 $0 $0 $480 06/27/2016

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
RAYMOND, EDWARD 2857 702-065000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). : 1
(1) The names of up to 3 registered patent attorneys
a Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . . . 2
(2) The name of a single firm (having as a member a
(] "Fee Address"” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.
3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies (1 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

| Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

| Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
14/072,231 11/05/2013 Sascha Simon APIO-ID 1942
54671 7590 03/25/2016 I EXAMINER |
The Law Office of John T. Whelan, LLC RAYMOND, EDWARD
2315 Hallowing Point Road
Prince Frederick, MD 20678 I ART UNIT PAPER NUMBER |

2857

DATE MAILED: 03/25/2016

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3of 3
PTOL-85 (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. 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 12 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, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. 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.

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.S.C. 2(b)(2); (2) furnishing of the information solicited 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.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is required
by the Freedom of Information Act.

2. 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.

3. 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.

4. 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).

5. 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.

6. 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)).

7. 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.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA 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.

8. 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
inspection or an issued patent.

9. 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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Application No. Applicant(s)
14/072,231 SIMON, SASCHA
. I i i AlA (First Inventor to File)
Notice of Allowability EBWAE% FAYMOND ggg;’n" Status
No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to IDS filed 12/29/14.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [[] An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1-42. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
hitn//www. ysplo.gov/patents/inil_svenls/nph/index.jsp or send an inquiry to PPHfeedback@usplo.goy .

4. [[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or ().
Certified copies:

a)[J Al b)[Some *c)[] None of the:
1. [] Certified copies of the priotity documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

[ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. ] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. X Notice of References Cited (PTO-892) 5. [] Examiner's Amendment/Comment

2. Information Disclosure Statements (PTO/SB/08), 6. X] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 20141229

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date
20160320
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Application/Control Number: 14/072,231 Page 2
Art Unit: 2857

DETAILED ACTION
1. The present application is being examined under the pre-AlA first to invent
provisions.
Allowable Subject Matter

2. Claims 1-42 are allowed. The claims were examined for subject matter
patentability under 101 and Examiner found the claims to be eligible in light of Alice.
3. The following is an examiner’s statement of reasons for allowance: U.S. Patent
Application Publication Number 2008/0040004 A1 to Breed teach a system and method
for preventing accidents. U.S. Patent Number 9,286,783 B1 to Teller et al. teach a
device and method for monitoring the presence of items and issuing an alert if an item is
not detected. The prior art of record does not teach an identifying component operable
to identify one of an item and a location based on the comparison signal, wherein said
field-detecting component is further operable to detect a second one of an electric field,
a magnetic field and an electro-magnetic field and to generate a second detected field
signature based on the detected second one of an electric field, a magnetic field and an
electro-magnetic field, and wherein said comparing component is operable to generate
the comparison signal based on a comparison of the detected field signature and the
second detected field signature.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”
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Application/Control Number: 14/072,231 Page 3
Art Unit: 2857

Conclusion
4. The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure. U.S. Patent Application Publication Number 2008/0040004 A1 to
Breed teach a system and method for preventing accidents. U.S. Patent Number
9,286,783 B1 to Teller et al. teach a device and method for monitoring the presence of
items and issuing an alert if an item is not detected.
Contact Information

5. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to EDWARD RAYMOND whose telephone number is
(571)272-2221. The examiner can normally be reached on M-F 8:30-5PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Andrew Schechter can be reached on 571-272-2302. The fax phone
number for the organization where this application or proceeding is assigned is 571-

273-8300.
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Application/Control Number: 14/072,231 Page 4
Art Unit: 2857

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Edward Raymond/
Primary Examiner
Art Unit 2857

er
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Notice of References Cited

Application/Control No.

Reexamination

Applicant(s)/Patent Under

14/072,231 SIMON, SASCHA
Examiner Art Unit
EDWARD RAYMOND 2857 Page 1 of 1

U.S. PATENT DOCUMENTS

* Counts?olgg—?\lztm,\éirzi; Code MM[?31$YY Name CPC Classification US Classification
* A | US-2008/0040004 A1 02-2008 Breed; David S. B60R21/0134 701/45
* B | US-9,286,783 B1 03-2016 Teller; Eric G08B21/24 11

c | US-

D | US-

E | US-

F | US-

G | US-

H | US-

| us-

J | USs-

K | US-

L | US-

M | US-

FOREIGN PATENT DOCUMENTS

* Coums?olg?_iﬂtm'\éimz:; Code MM[?aYniYY Country Name CPC Classification

N

(@]

P

Q

R

S

T

NON-PATENT DOCUMENTS

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)

U

\Y

W

X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)
20160320

Notice of References Cited

Part of Paper No.
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Search Notes

Application/Control No.

Applicant(s)/Patent Under
Reexamination

14072231 SIMON, SASCHA
EDWARD RAYMOND 2857
CPC- SEARCHED
Symbol Date Examiner
B60R25/24; A61B5/0022; A61B5/1118; A61B2560/0214 3/21/2016 er
CPC COMBINATION SETS - SEARCHED
Symbol Date Examiner
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner
702 65, 64, 150, 155, 182-185, 188 3/21/2016 er

SEARCH NOTES

Search Notes Date Examiner

Performed an East Search (see attached) 3/21/2016 er

INTERFERENCE SEARCH

US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol
702 65 3/21/2016 er

U.S. Patent and Trademark Office Part of Paper No. : 20160320
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

14072231 SIMON, SASCHA

EDWARD RAYMOND 2857
CPC
Symbol Type Version
B60R F 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE

Total Claims Allowed:
42

(Assistant Examiner) (Date)
/EDWARD RAYMOND/
Primary Examiner.Art Unit 2857 03/21/2016 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 4

U.S. Patent and Trademark Office

Part of Paper No. 20160320

CMT Exhibit 1007, Page 248 of 282
CMT v. Sfara - [IPR2024-00966




Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

14072231 SIMON, SASCHA
EDWARD RAYMOND 2857
US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
702 65 Gg|o F 19/00 (2011.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:
42
(Assistant Examiner) (Date)
/EDWARD RAYMOND/
Primary Examiner.Art Unit 2857 03/21/2016 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 4

U.S. Patent and Trademark Office

Part of Paper No. 20160320
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

14072231 SIMON, SASCHA

EDWARD RAYMOND 2857
X Claims renumbered in the same order as presented by applicant O CPA O T O R147

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
NONE
Total Claims Allowed:
42

(Assistant Examiner) (Date)
/EDWARD RAYMOND/
Primary Examiner.Art Unit 2857 03/21/2016 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 4

U.S. Patent and Trademark Office

Part of Paper No. 20160320
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UNITED STATES PATENT AND TRADEMARK OFFICE

Page 1 of 1

BIB DATA SHEET

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

P.0. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

CONFIRMATION NO. 1942

Sascha Simon, Warwick, NY;

*dk CONTINUING DATA kkkkkhkkkkkkkhkkkkhhkkkhkkkk
This appln claims benefit of 61/740,814 12/21/2012
and claims benefit of 61/740,831 12/21/2012
and claims benefit of 61/740,851 12/21/2012
and claims benefit of 61/745,677 12/24/2012

*k FOREIGN APPLICATIONS kkkkkkkkhkkhhkkkkkhkkhkkhkkkk

SERIAL NUMBER FILINSAQI!E 371(c) CLASS GROUP ART UNIT ATTORNE(Y).DOCKET
14/072,231 11/05/2013 702 2857 APIO-ID
RULE
APPLICANTS
INVENTORS

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED ** ** SMALL ENTITY **

The Law Office of John T. Whelan, LLC
2315 Hallowing Point Road

Prince Frederick, MD 20678

UNITED STATES

11/21/2013
Foreign Priority claimed U ves Wno STATEOR | SHEETS TOTAL |INDEPENDENT
35 USC 119(a-d) conditions met D Yes aNo D m%ﬁgﬁée COUNTRY DRAWINGS CLAIMS CLAIMS
Verified and /READ‘YI\\I/IAORNDD/ er NY 10 49 6
Acknowledged Examiner's Signature Initials
ADDRESS

TITLE

System and Method for Identifying Vehicle by Utilizing Detected Magnetic Field

FILING FEE FEES: Authority has been given in Paper

[Q All Fees

I01.16 Fees (Filing)

|
|
IEI 1.17 Fees (Processing Ext. of time) |

RECEIVED [No. to charge/credit DEPOSIT ACCOUNT
2240 No.  forfollowing: 1 1.18 Fees (Issue)
U Other
U Credit

BIB (Rev. 05/07).
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W ey Rath S Y RERER SO, 3 b ot o s dn sandtonsnes amd no

formation OReer, U8 B
I3 ADDRENS. SENG T

S, VA AENE FERS O CERPLETER PORKS 16
Cmmk%wnazfﬁm Patsmt» g G Smt MSG Mcaxandri«s{ VA 22323~1450

# you nowd NSNS i sompisding s form, oa¥ SROBSTOIR {1200 7ER -G 1081 oy solet option 3
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref {{Hits iSearch Query DBs Default {Plurals {iTime
# Operator Stamp
L1 25746 §magnetic adj field and vehicle and us- OR OFF 2016/03/21
location PGPUB; 07:32
USPAT;
USOCR,;
FPRS;
EPO;
JPO
L2 136612 iimagnetic ad] field and vehicle and us- OR ON 2016/03/21
location PGPUB; 07:32
USPAT;
USOCR;
FPRS;
EPO;
JPO
L3 17437 imagnetic ad] field and vehicle and location §US- OR ON 2016/03/21
and database and signal and compar$4 PGPUB; 07:32
USPAT;
USOCR,;
FPRS;
EPG;
JPO
L4 {5525 imagnetic adj field and (vehicle or car) and §US- OR ON 2016/03/21
(location or position) and database and PGPUB; 07:33
signal and compar$4 and electric USPAT;
USOCR,;
FPRS;
EPO;
JPO
L5 {5404 imagnetic ad] field and (vehicle or car) and §US- OR ON 2016/03/21
(location or position) and database and PGPUB; 07:34
signal and compar$4 and electric and USPAT;
detect$4 USQOCR;
FPRS;
EPC;
JPO
L6 1224 {magnetic adj field and (vehicle or car) and §US OR ON 2016/03/21
(location or position) and database and PGPUB; 07:35
signal and compar$4 and electric and USPAT;
detect$4 and velocity and acceleration USOCR;
and gps FPRS;
EPO;
JPO
L7 961 magnetic adj field and (vehicle or car) and §US- OR ON 2016/03/21
(location or position) and database and PGPUB; 07:35
signal and compar$4 and electric and USPAT;
detect$4 and velocity and acceleration USOCR;
and gps and wirelessly FPRS;
EPO;
JPO
L8 1187 imagnetic adj field and (vehicle or car) and §US- OR ON 2016/03/21

EASTSearchHistory.14072231_AccessibleVersion.htm[3/21/2016 8:06:14 AM]
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EAST Search History

EASTSearchHistory.14072231_AccessibleVersion.htm[3/21/2016 8:06:14 AM]

(location or position) and database and PGPUB; 07:36
signal and compar$4 and electric and USPAT;
detect$4 and velocity and acceleration USCCR;
and gps and wireless$3 and network FPRS;
EPC;
JPO
L9 369 magnetic adj field and (vehicle or car) and jUS- OR ON 2016/03/21
(location or position) and database and PGPUB; 07:40
signal and compar$4 and electric and USPAT;
detect$4 and velocity and acceleration USCOCR;
and gps and wireless$3 and network and §{ FPRS;
verification EPG;
JPO
S1 4236  {motion adj vector adj estimation USPAT OR OFF 2004/09/10
19:44
S2 {157 motion adj vector adj estimation and USPAT OR OFF 2004/05/05
predict$ 16:00
S3 {141 motion adj vector adj estimation and USPAT OR OFF 2004/05/05
predict$ and select$ 16:00
S 129 motion adj vector adj estimation and USPAT OR OFF 2004/05/05
predict$ and select$ and compar$ 16:01
S5 {113 motion adj vector adj estimation and USPAT OR OFF 2004/05/05
predict$ and select$ and compar$ and 16:01
error
S6 199 motion adj vector adj estimation and USPAT OR OFF 2004/05/05
predict$ and select$ and compar$ and 16:02
error and field
S7 #37 motion adj vector adj estimation and USPAT OR OFF 2004/05/05
predict$ and select$ and compar$ and 16:03
error and field and threshold
S8 136 motion adj vector adj estimation and USPAT OR OFF 2004/05/05
predict$ and select$ and compar$ and 16:29
error and field and threshold and second
S9 32 motion adj vector adj estimation and USPAT OR OFF 2004/05/05
predict$ and select$ and compar$ and 16:29
error and field and threshold and second
and search
S10 48 motion adj vector adj estimation and USPAT OR OFF 2004/05/05
predict$ and select$ and compar$ and 16:49
error and field and threshold and second
and full adj search
S11 4276 {702/179.ccls. USPAT OR OFF 2004/05/06
12:02
S12 4298  {{702/185.ccls. USPAT OR OFF 2004/09/10
19:46
S13 {5467 4motion adj sensing USPAT OR OFF 2015/08/10
13:13
S14 {15258 imotion adj sensing us- OR ON 2015/08/10
PGPUB; 13:13
USPAT;
USOCR;
FPRS;
EPC;
JPO
S15 6252  iimotion adj sensing and visual USS OR ON 2015/08/10
PGPUB; 13:14
USPAT;
USOCR,;
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EAST Search History

FPRS;

EPC;

JPO

S16 §1730 #motion adj sensing and visual and USS OR ON 2015/08/10

electromagnetic PGPUB; 13:14
USPAT;

USOCR,;
FPRS;
EPO;
JPO
S17 624  imotion adj sensing and visual and us- OR ON 2015/08/10
electromagnetic and correlation PGPUB; 13:21
USPAT;

USOCR;
FPRS;
EPO;
JPO

3/21/2016 8:06:09 AM
C:\ Users\ eraymond\ Documents\ EAST\ Workspaces\ 14072231 _detect_vehicle_magnetic_field.wsp

EASTSearchHistory.14072231_AccessibleVersion.htm[3/21/2016 8:06:14 AM]
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Application/Control No. Applicant(s)/Patent Under
Reexamination

Index of Claims 14072231 SIMON, SASCHA

v Rejected - Cancelled N | Non-Elected A Appeal

H“‘ Examiner Art Unit

EDWARD RAYMOND 2857

= Allowed + Restricted I Interference 0] Objected

[XI Claims renumbered in the same order as presented by applicant O cpa O T.D. O R.1.47

CLAIM DATE

Final Criginal |03/20/2016
1 =

|| N|[O|O|™|W]|N
I

U.S. Patent and Trademark Office Part of Paper No. : 20160320
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 14072231 SIMON, SASCHA
Examiner Art Unit
EDWARD RAYMOND 2857
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted I Interference 0] Objected
[XI Claims renumbered in the same order as presented by applicant O cpa O T.D. O R.1.47
CLAIM DATE
Final Criginal [03/20/2016
37 =
38 =
39 =
40 =
41 =
U.S. Patent and Trademark Office Part of Paper No. : 20160320
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PART B - FEE(S) TRANSMITTAL

Conplete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Comnzissioner for Pstents
2,0, Box 1450
Alexandria, Virginia 22313-145¢
or Fax {STH-I73-288%

INSTRUCTIONS: This fomn shonid be ussd for fransmging the ISSUE FEE 300 PLUBLICATION FEE GF eogiredy. Bloks 1 othrough 3 chowdd b completod whee
appropaiaie, All forthee cotrespondencr inchuding th Palent, sdvance orders snd notificstion of maintonsnce fres will be mailed o the turrent corgspondonce addess as
indicated uoless comrzited below ar directed mhiérwise tn Bloek 1, by () sperifying 8 new corrospondence addess; sadinr (b) indicaung & soparste “FEE ADDRESS" for
saintenanos foo notifivations, )

Mite: A cenificate of metling o aady b wsed Sor dumestic malings of the

_ Footst Transmittal, This contificate cannot be wsed for sny othar ancompanying

S {Note. L oy | B ony chongs of sifdeva) apess, Bach adidifionat paper, such as an sasignment of Tormal deaswing, toust
2ve IS own cortificate of tasing or ransmission,

CURKENT COXRENPURDENCE ATURE

Cereificate of Mailing or Transmission

F6TE TERY 325738 1 heroby cortifi the ts Wandcd Tewumzre N o [
- .‘ . . 1 horebye sortifl thet s Feels) Tranvaditnl iy botng deposited with the United
The Law Office of John T. Whelan, LLC States Prstal Sorviee with sni‘r)icizm. posiage for St chas mail in a0 pevelaps
addeessed 1o the Mail Stop ISSUE FRE address shove, or being Fusinahe

3 X X 3 a3 i i 1 s, R o3 3 . o
2315 H 331@?"";“.‘:*; Foint Road ransmitied to the USPTO {371} 2732855, an the date mdicated Sulow,
Prince Frederick, MD 20678

{DRpPOsion s rane)

{Bignaturet
el
I AFFLICATION N3, [ FILING DATE I FIRET NAMED INVENTOR ; ATTORKEY DOUKET N l CONFIRMATION MO, i
135072, 234 FRARA01D Sascha Shnon APHG-ID 1542
TITLE QF INVENTION: Systone and Mothod for ientifying Vohicke by Utilizing Deterted Magaots Field
l APPLN. TYPE ENTITY STATLY ] REUR FRE GUE ] PUBLICATION FEE DUR ] FREY. PAID ISSUE FEE ! TOTAL FEES) BUE ! DATE DUE l
sunprovisionst SMALL ssa 50 sr; $450 D6IVR0L6
i BXSMINER { ART LNIT | cLasssuncLass !
RAYROND, EDWARD 2857 FO2-(E3000
1. Change of cewecs;mnﬁcmc addrags or irdication of "Far Addross™ §37 2. For printing oo the patent Teomt ,)3\.’:: T j’ < et te e B
UFR 1363y N £1) The names of wp 1o 3 registored paont oftomeys Lwdeadid 3 WHELAN
{ Chan§e of caney )m\ql::ncc ashdeass {ov Change of Correspandence ot agunts OR | shernetively,
ﬁddm:’ oo PTOABA2) atsached, ) £33 Thie mame of a single finm (having 85 # mombora &
dad “Fe Addruss™ indication for “Fee Address™ Indicstion fumy registerod attorney or agent) and the names of up o
PTCHSBAT, Rov D302 or more rovent) attechost, Use of @ Customer 3 rugisterod patont alorieys of agents. I e name © 3
Numbey s veguived. listed, ne samme widl be printed,
3. ASSHGNEE WAME AND RESIDENL G DA TR 10 BE MUNTED ON 3E PATENT {pent oF yped

PLUASE NOTE: Unless an sesipnon is identificd bolow, o assigner data will appear on the patent. I an assignes s identifizd below, e docursent hax boen fiked for
escordation as st favtte in 37 CFR 3 1. Completion of this form {8 80T 3 substiiae for fling a sssipament.

{A) RaAME OF ASSIGNER (B RESIDENCE: {OITY and STATE OB CQUNTREY)
“ oo & N . L G i
APLO SYSTEMS, Tat. Recneec e hry, New Jeesey

Ploass check the appropriate assignes catogory of eategorics (will not b prioted on the patar} + i Indivichal %mﬁmtiﬂﬂ ¢ other private gesup ontity ] Goverament

3. Thpnllowing {vels) are subruttod: 4 Payrnont of Pee(sk (Ploase Brst reapply any previoushy pefd vy foe shown sbove)
{!L:sm: Foe L3 A check is eoctosed.
L Fublication Fee (No smali entity discouts poenisiody 23 pagraent by credit card, Fore FTO-2038 fs attached,
{3 advance Grder - # of Cuples R L The diretor is horeby suthorized 1o charge the oequired fetsd, sny doficiency, or eredits any

srerpaymend, tiy Raposit Account Nunbdr {enchose an extns copy of this foruq,

A, Change in Entity Status (from status indiegied shov)
3 Apphicant senifying miors satity shobus. See 37 OFR 129

ELE: Absent 3 valid cortifieation of Micro Enity Sunus {ses forrs PTOSRISA and 13B3, Isaee
TR PIpemn in the miere onlity anvmunt witl nok be sceepted £ the sisk of applivation shandonment.

J Appticant asserpng sovall ontity status. Sge 37 OFR 137 NOTE:  the application was previously undes riosn ontity status, chesking this box will be faken
0 be 3 notification of ks of cntitomeant i mions enfity st3tws,
| Apphiuant cChanging e reuiay undiscounted foe status, NUEE: Chocking this box will be taken to be a notitication of foss of ontitlemont to small or micro

critily stafus, as apphesble,

ROTE: This foenn must by staned i acogodanis with 32 CRB 131 and 133, Sto 37 CPR 14 for signature reguirements and centifications,

v - .
Authaseized Stgnature (__M &W 14._,&_ " Ehte &%“\ Q ({ § OZ’C;‘ k’
Typed e priowed pame \.{f_’i MT w ﬁ%..bﬂv:i Registeation No. 5}*,?’ ‘{8

Pagelofl
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Electronic Patent Application Fee Transmittal

Application Number:

14072231

Filing Date:

05-Nov-2013

Title of Invention:

System and Method for Identifying Vehicle by Utilizing Detected Magnetic

Field

First Named Inventor/Applicant Name:

Sascha Simon

Filer: John T. Whelan
Attorney Docket Number: APIO-ID
Filed as Small Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount SUB—JS:;)I in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl Issue Fee 2501 1 480 480
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Description

Fee Code

Quantity

Amount

Sub-Total in
USD(S)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

480
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Electronic Acknowledgement Receipt

EFS ID: 25424575
Application Number: 14072231
International Application Number:
Confirmation Number: 1942

Title of Invention:

System and Method for Identifying Vehicle by Utilizing Detected Magnetic

Field

First Named Inventor/Applicant Name:

Sascha Simon

Customer Number:

54671

Filer:

John T. Whelan

Filer Authorized By:

Attorney Docket Number: APIO-ID
Receipt Date: 07-APR-2016
Filing Date: 05-NOV-2013

Time Stamp: 12:41:22

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $480

RAM confirmation Number 12073

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
365656
1 Issue Fee Payment (PTO-85B) ApioV2VIssueFeeTrans.pdf no 1
b507b6b63536685dd842535d09707e3e0ff|
Warnings:
Information:
30437
2 Fee Worksheet (SB06) fee-info.pdf no 2
1c7b778bc0a470e7dedcf89cfd1a0dc84109
438c
Warnings:
Information:
Total Files Size (in bytes){ 396093

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

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

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
14/072,231 05/10/2016 9333946 APIO-ID 1942
54671 7590 04/20/2016

The Law Office of John T. Whelan, LL.C
2315 Hallowing Point Road
Prince Frederick, MD 20678

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 445 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site hitp://pair.uspto.gov for additional applicants):

Sascha Simon, Warwick, NY;

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 USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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PTGIAIATEIA 102-35)
Approvad for use through 03/31/2021. (M3 46510038
14,5, Patent snd Trademark Office; US. DEPARTMENT OF CINMERCE

/_‘Me Pa@erwn; jra A 20 RAISORI; requings It pongd to & sollection formation it dieplays 3 walis Gads
PATENT - POWER OF ATTORNE e e o
issue Date 2036-058-10
‘ OR First Rasmed nwentor Saacha Hmon
REVOCATION OF POWER OF ATTORNEY b3 PP
3 YT any e i RUVING
AND Magnetic Field

\ QH»&&@E Qg“ i@ﬁﬁES@G&QENﬂE &@&Rﬁﬂﬁ Anorney Docket Ro, SFAR A;_fgggg}ggjg‘g ‘,j'

Fherahy revoke alf previcus powers of aitormay gven in the ghnyee-dgentified ptest.

"V A& Power of Attorney is submitted herewith,

“ Yheveby appoint Practitioneris) associated with the Customer Number identitied in the box at right a5 my/our

L3 attovanyis) or agenils) with respect 1o the patent identified above, and te transect sl Business i the Unitesd $44808%
States Patent and Trademark Office connectad therewitin

OR

‘ t haratiy appokst Practitionerts) named belnw 83 syfour stvorneyis) or agerdis) with respect 10 the patent identified above, and 1o transect

Rod 3 ussiveens in the United States Patent 3nd Traderark Office connented therewiths

Fractitionerds] ¥ame Beginration Nuwber

vleasa recognize or change the correspondence address for the above-identified patent jo:

The address sssociated with the above-identified Customer Mumber,

The adddress associated with the Customer Rumber identified v the bow at rights
o8

* Frmmor
Saoed Iryciiidlunt Name

Address

iy Ustae | |
Country

Telephione { Emait |
tany thet

ﬁ Apgicant.

OR

& Patant owner

M ratement under 37 CFR 3.78{) {Form PTG/ 35} submitred herevith or filed on
. 3 SIGNATURE of Applicent or Patent Dwner

= — Dhster 3020-05-95

Telephong

¥
e

Signature e e
Bigms Nt g SHROR
Title and Company | Presidant, Yara b,

NOTE: Signntures of 31 fhe applicants or patent owners of theentire interast or thek repeesentativals) ars reguired, if more then one signature
s ranuired, sl multiple forms, check the box below, and identify the tolal sumber of forms submitted in the blank below,

m asotatof faryns 318 submitted.

‘This colizction of intarmation Is sequired by 3T TFR 1,35, L33, and 133, The infarmationis seguired To nitain or retain & heneit by the public; which is to update
fand By the USPTG to procesy) e fite of & patent or ination procesding: Grniidestiality is governed by 35.0.8C 132 snd 37 PR 114 This collectinn is
estinated fotake 1 miniteg o canpste, Intading gathering, preparitg, ang submitting the completed spplication Sorm 10 the USPTR, Time vall vary depending
upon the Inghvidust cose: Any comments on the amaunt of thee yad saguira o compiets s forn angfor suggestions S reducing Bis puitten, should b ssntta
the Ciist loformation Offices, 145, Patert #nd Trademark Olficy, LL3, Department of Conunercs, PO, Box 1450, Aloxandria, VA TIR1S-1450 D0 MOT SEND FEESOR
ERHAPEETED FORME TO THIS ADDRESS, SERD T Commiasiuass K Patans, B0, Box 1358, Sexendiie, V8 32312-3888,

Fyou peed assizianca i completing the fore, calf FGRFFTRI9Y andd select aption 2,
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Electronic Acknowledgement Receipt

EFS ID: 39832646
Application Number: 14072231
International Application Number:
Confirmation Number: 1942

Title of Invention:

System and Method for Identifying Vehicle by Utilizing Detected Magnetic

Field

First Named Inventor/Applicant Name:

Sascha Simon

Customer Number:

54671

Filer:

Kyle Montgomery Zeller

Filer Authorized By:

Attorney Docket Number: APIO-ID
Receipt Date: 26-JUN-2020
Filing Date: 05-NOV-2013

Time Stamp: 13:30:28

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B}ttes)l Multl' 'Pages
Number Message Digest | Part/.zip| (if appl.)
287251
1 Assignee showing of ownership per 37 2ia0096_105002US1.pdf no 5
CFR3.73
48686e4d375453d495dbecc3656f69cbdcd|
Tcc27

Warnings:

CMT Exhibit 1007, Page 267 of 282
CMT v. Sfara - [IPR2024-00966




Information:

848372
2 Power of Attorney aia0081a.pdf no 1
0b185ac333b30dcfcebd11b4d23155ad7el
Warnings:
Information:
Total Files Size (in bytes){ 1135623

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.

CMT Exhibit 1007, Page 268 of 282
CMT v. Sfara - [IPR2024-00966




PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

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.

STATEMENT UNDER 37 CFR 3.73(c)

Applicant/Patent Owner: Sfara Inc.

Application No./Patent No.: 9333946 Filed/Issue Date: 2016-05-10

Tivea:  Oystem and Method for |dentifying Vehicle by Utilizing Detected Magnetic Field
StaraInc. .a corporation

{Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

L] The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. |:| An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: Sascha Simon To: Apio Systems Inc.
The document was recorded in the United States Patent and Trademark Office at
Reel 038125 , Frame 0162 , or for which a copy thereof is attached.
2. From: Apio Systems Inc. To: Driversiti Inc.

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). 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 12 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-PT0-9199 and select option 2.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

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.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: Driversiti Inc. To: Sfara Inc.
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
4. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

5. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:] Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Kyle Zeller/ 2020-06-25

Signature Date

Kyle Zeller 64748

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Delaware

The First State

I, JEFFREY W. BULLOCK, SECRETARY OF STATE OF THE STATE OF
DELAWARE, DO HEREBY CERTIFY THE ATTACHED IS A TRUE AND CORRECT
COPY OF THE RESTATED CERTIFICATE OF “APIO SYSTEMS INC.”,
CHANGING ITS NAME FROM "APIO SYSTEMS INC." TO "DRIVERSITI
INC.", FILED IN THIS OFFICE ON THE EIGHTEENTH DAY OF OCTOBER,
A.D. 2016, AT 2:37 O CLOCK P.M.

A FILED COPY OF THIS CERTIFICATE HAS BEEN FORWARDED TO THE

NEW CASTLE COUNTY RECORDER OF DEEDS.

\TEl

%@wﬁmw Hovwack, Ratamerat Tt 2

5186994 8100
SR# 20166251451

You may verify this certificate online at corp.delaware.gov/authver.shtml

Authentication: 203179535
Date: 10-18-16
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Delaware

The First State

I, JEFFREY W. BULLOCK, SECRETARY OF STATE OF THE STATE OF
DELAWARE, DO HEREBY CERTIFY THE ATTACHED IS A TRUE AND CORRECT
COPY OF THE CERTIFICATE OF AMENDMENT OF "“DRIVERSITI INC.”,
CHANGING ITS NAME FROM "DRIVERSITI INC." TO "SFARA INC.'", FILED
IN THIS OFFICE ON THE SIXTH DAY OF NOVEMBER, A.D. 2017, AT
10:58 O'CLOCK A.M.

A FILED COPY OF THIS CERTIFICATE HAS BEEN FORWARDED TO THE

NEW CASTLE COUNTY RECORDER OF DEEDS.

5186994 8100
SR# 20176942770

Authentication: 203528317
Date: 11-07-17

You may verify this certificate online at corp.delaware.gov/authver.shtml
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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.S.C. 2(b)(2); (2) furnishing of the information solicited 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.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

2. Arecord 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.

3. Avrecord 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.

4. Arecord 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).

5. Arecord 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.

6. Arecord 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)).

7. Arecord 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.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
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.

8. Arecord 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 inspection or an issued patent.

9. Arecord 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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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. 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 |
14/072,231 11/05/2013 Sascha Simon APIO-ID
CONFIRMATION NO. 1942
114903 POA ACCEPTANCE LETTER
Zeller IP Group PLLC
155 Water St. N AP0 A
Suite 6-6 00000011810187

Brooklyn, NY 11201
Date Mailed: 07/01/2020

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 06/26/2020.

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.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/ggasgedom/

page 1 of 1
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TRANSMITTAL FOR POWER OF ATTORNEY
TO ONE OR MORE REGISTERED PRACTITIONERS

Note: This form is 1o be submitted with a Power of Attorney to identify the application to
which the Power of Attorney is directed.

Application Number 14/072,231

Filing Date November 35,2013

First Named Inventor Sascha Simon

Title SYSTEM AND METHOD FOR IDENTIFIVING VEHICLE BY
UTILIZING DETECTED MAGNETIC FIELD

Art Unit 2837

Examiner Name

Attorney Docket Number 518.12-0009

SIGNATURE of Patent Practitioner

Signature | Date

TOPHER J. VOLEMANN Telephone | 952-467-6088

Name | CHRIS

Registration Number - 60.349
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PYC/AIA BT 17
Appround foruse thynmh 03/34/ 2023, 3037 D6R1-GHRS

L.8: Patentand Trademark Office; LS DERARTMERT O

Undeee S Page rwars zducting Aot of 1995, pn pavser is requived o respond to 8 collechion of lafasimation v s 2 watid SR8 1o

diip

f ey

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTQ J

{ hereby revoke all previous powers of attorney given in the application identifie
statement under 37 CFR 3.73{c).

| hereby appeint:

o in the ab

ched

PX 1 Prac
i

QR

ners ssseCated with Custormar Number: ‘2 178458

Practitionars) named below [ mare than tan patant practitioper

§. e 2 custamer numiar must be usedh

Rigistration
Purmins

Registration
Hame Mams agistratior

Numbar

Az a*.tc-m‘evfs

ar agentis]  reprasent the undersigned tefara the United States Fatant and
sny angall

vnay assignaed v undersigned accarding ta the USPTO assignman
attsched (o fhis fcr.u in 3rcordancs with 37-CFR 3.73{c}

SVECE

Pleass change the correspondence address for the application identified inthe a

tached statement
under 37 CFR 3.73{c} to:

M
1 X 1 The address sssociated with Custome: Number: 117840

OR

[j firre g individual pama
addrgss
T
City 11 4ate { Zip
| Country
Talephana Emal

Assignee name ahd sddrass

Sfara, Inc.

221 River Street, 8ih floor, Hoboken, NJ 57030
& copy of this form, together with a statament ungder 37 CFR 3 ?3{-“,« {Form PTO/AIA/S5 ov equivatent) is required to be
filed in cach application in which this form is used. The statement under 37 CFR 3.73{c) may bs completed By one of the
practitioners appainted in this form, and must identify the application in which this Powerof Attorney & to e filed.

SIGNATURE of Assignes of Record
The indivigualwingse signature and

=

tide s supmlied below is authorizad to 36 on behalf of the assignee,
Signature S Date  D4/26/2022
Name Sascha Simon alephone 201 863 60683 k700
Tithe Fresident, Faﬁruder B CSO

This coliactinn o information is requied by 37 CER LA, 1 32, andd 133 ihe information ls Faquirad o ohtain oF retain » beralit by the pubi, which iy to updaie
-ar.d by the USPTO to process) the e of 5 patent or reexsminstion gronesdiog. Canfidantiality is governed by 35 U.5, 0. 122 and 37 CFR 1.1 and 114, This

o teke 1B iipines to rompiets, inciuding gathering, prepanng, ad submitting the comateted apphication fiorm lo the USFTQ, Timewilvary
iduat tite. Ay cothiments on tnd AmnnNRt of N you requing Yo camplete tisform andjor supgeitions for redudiag this bueden, shauld
armation { v and Trademark Office, U5, Drpaciment of Cammerez, 7.0, Box 1450, Alexandtia, VA 22313-1450, DO NOT
ADDRESS. SERU TG Comemissionay for Patents, PO, Bax 1430, Alexasdria, YA 123123450,
e assis iR i compl: e farm, ol 1-808-PT3-219% gag select oplien &

er, U5, Paler

HE
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Doce Coder MFEELAD
Tocument Description: Maintenance Fe

& Address Change

“FEE ADDRESS"” INDICATION FORM

Address tor
Mait Stop Maintenance Fee
Director of the United States
Patent and Trademark Office
7.0, Box 1450
Alexandria, VA 22313-1450

-OR-

Fax to!
571-273-65030

INSTRUCTIONS: The issue foe must have beep paid for the applicationis) listed on this form. in addition .only an address
representad by a Customer Number can be established as the fee address for maintenance fer purposes {hereafter, fee
address). A fee address should be pstablishied when corcespondence related to maintenance fees should be malled to a
different address than the correspondence address for the spplication.
When to chick the first box below: if vou have a Customer Number to regresent the fee address.
When to chieck the second box below: if vou have no Customer Number representing the desired fee address, in which case
3 completed Request for Cystomey Number (PTO/SE/125) must be attached to this form. For more information on Customer
Numbers, see the Manual of Patent Examining Procedure {MPEP] § 403,

address associated with:

. Customer Numter: {7848

R

For the following listed appiitat%cn{s), plaase recognize as the “Fee Address” under the provisions of 37 CFR 1383 th

g The attached Request for Customer Nuimber farm (FTO/58/125)

e

PATENT NUMBER
{if knpwe}

APPUCATION NUMBER

9,333,946

14/072,231

Completed by {chack one):

Apglicant/inventor

Attorney o Agentof recard

B0,

348 Christopher

Signature
J. Volkmann

37 CFR 2,71, Statement urider 37

{Form PTO/AIA/96) is enclosed ur was filed on

Reg. No

Assignee of recard of the entire interest. See
CFR 3.73{c}

952

-467-6088

Typed or grinted nane

[Date)

signature is required, see bolow™®.

g7i18/2022

Reguester's telephone number

NOTE: Signatures of aji the inventorsor sssignees of record of the entive interast or their repraseatative{s} are required. If the assignesis
juristic antity, this form must be signed by 3 patent practitioner {stiorney oragent) of rocord. Submit multiple forms ¥ more than eoe

Date

*Tatal of 3

forms arg submitted

& Federal sgsncy ma,f not eordscl o spiansor, and 8 person s nat reau-reu 313 uspu-m 353

information cof
Mumber, The
including the

ation colisetion,
r the Chist
r m?’:L.nCJl-G"fla')@L.bptG B0V,
Alexandria, VA 223131450,

rden for

O ’\IBT SEND FEES OR COMPLEYED FORMSE TT THIS ADDRESS. SEND TO: Commissd

nar shall s perse
, uniess the sdfonm

and maintal

ctto pg ity or failure ‘.cmp:g with an

thiz t’crm is ated o avarage
g the date aended, and compiating and rc
anign ool »act‘(m fnctuding sugg 2stinns for raducing this

Box 1953, d

ttat

8.0,

e far ‘r‘atenrs, P Box 3450,

the foren, call 1-800-PTO-8158 anid setect nption 2.
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Approved for use through 034 §
and Trademar Office; U 3, DEPARTMENT OF COMMERCE
tion of information urifess 1 displays & valid OMB coptrol nomber,

/ CHANGE OF Application Number 1 4/0721231 \

CORRESPONDENCE ADDRESS | Filng Date November 5, 2013
App!ication First Mamad nventor Sascha, Simon

‘ Art Unit 2857

LS. Paten
Under the Faperwark Redoction Ackof 1295, no parsang are requived io respond to a oolte

Address fo:

Commissioner for Fatants )
P.O. Box 1450 Examiner Name

K Alexandria, VA 22313-1450 Attorney Docket Number 81 8 1 2"'0009 /

Please change the Correspondence Address for the above-identified patent application to:

The address associalted with

Customer Number: 1 1 7849

OR
Firm or
individual Name
Address
City State Zip
Country
Telephone ' Emai

This form cannot be used to change the data associated with a Customer Number. To changs the
datn associated with an existing Customer Nurnber use "Request for Customer Number Data Change” (PTLNSB/124}.

bam the:
Applicant

Aftornay or agent of record. Registration Number 32249

% I Regisiered practitionsr namad in the application ransmittal papers who acts in a representative capacity
| urider 37 CFR 1.34, See 37 OFR 1.33{a){1}. Registratior Number .

Signature

aed of Prinded ~ .
Tyeed or PAted Christopher J. Valkmann

Date07/18/2022 Telsphaneg s A87-8088

NCTE: This form must be signed in accordance with 37 CFR 133, See 37 CFR 1.4{d} lor signature requiremients and certifoations.
Submit muitiple forms if more than ong signaturs is required, ses below”,

¥
U ratat of 1 . forms are submitted

This collction of information is required by 37 OFR 1.3%. The information is required to'obtain or relsin & benefit by the public which ta 3 flbe fand by the USPTO

to process) an-application. Confidentislity ls govermed by 35 U.S.C, 122 and 37 CFR 111 and 114 This coffestion is estimated to teke 3 ssaules o camplats,
inciuding wathering, preparing, ang subinilting thie completed application foem o the LSPTO. Time wit vary depending apon the individual case. Any comments on
ihe amount of tims you require to complete s form andfor suggestions for reducing this burden, should be sent lo the Chief Intarmation Officer, U.8. Patent and

Trademark Offios, L8, Depaninem of Commerce, PO, Rox 1450, Alexandria, VA 27313-1450. DO MOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1456.

if you need assistance i compleiing the form, call 1-800-FTO-8139 and seact oftion 2
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Electronic Acknowledgement Receipt

EFS ID: 46212868
Application Number: 14072231
International Application Number:
Confirmation Number: 1942

Title of Invention:

System and Method for Identifying Vehicle by Utilizing Detected Magnetic
Field

First Named Inventor/Applicant Name:

Sascha Simon

Customer Number:

114903

Filer:

Christopher James Volkmann/Dawn Rud

Filer Authorized By:

Christopher James Volkmann

Attorney Docket Number: SFARAI-105002US1
Receipt Date: 18-JUL-2022
Filing Date: 05-NOV-2013
Time Stamp: 17:10:32

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ttes)/ Multl' 'Pages
Number Message Digest | Part/.zip| (if appl.)
558601
1 Power of Attorney 5181 2_0009—P2?—2022_07_1 8. no 2
p 3cbf8446d1897901d1c35ccfa6335370ab25)
Warnings:
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Information:

384603
2 Maintenance Fee Address Change 5181 2—00037_f;e§a(3(:ress_2022— no 1
- p 9d0549e3a318d4098da9494b387 cfaace6b
bf27a
Warnings:
Information:
367723
$18-12-0009_changeofaddress
3 Change of Address = no 1
7202 2_07_ 1 8pdf b18f837f0be0189cfb7965f91caa3c430996
bibe
Warnings:
Information:
Total Files Size (in bytes)1 1310927

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/072,231 11/05/2013 Sascha Simon S$18.12-0009
CONFIRMATION NO. 1942
117849 POA ACCEPTANCE LETTER

Kelly, Holt & Christenson, P.L.L.C.
R AP0 AR
00000013537 1840

141 West 1st Street, Suite 100

Waconia, MN 55387
Date Mailed: 07/25/2022

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 07/18/2022.

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.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/tmwilliams/

page 1 of 1
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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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/072,231 11/05/2013 Sascha Simon SFARAI-105002US1
CONFIRMATION NO. 1942
114903 POWER OF ATTORNEY NOTICE
Zeller IP Group PLLC
Kyle Zeller O LT AR
247 W 87th ST 000000135371839
10K

New York, NY 10024
Date Mailed: 07/25/2022

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 07/18/2022.

+ The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/tmwilliams/

page 1 of 1
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