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SYSTEM AND METHOD OF DETERMINING
OCCUPANT LOCATION USING CONNECTED
DEVICES
CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation-in-part of US.
application Ser. No. 13/709,699 ?led Dec. 10, 2012, the dis
closure of which is incorporated in its entirety by reference

inputs from and transmit outputs to the at least one computer.
An HMI application executing on the at least one computer
may enable the provisioning of one or more services of the

HMI to the mobile applications so that inputs and/or outputs
to the mobile applications may be exchanged. Vehicle-based
operation of the mobile applications from the at least one
computer via the HMI may thus be enabled.

[0006] US. Patent Application 2006/0138308 generally

[0002] Various embodiments relate to a vehicle informa
tion display system and a method of using the same.

discusses an entertainment system including a control unit
including at least one processor, and at least one portable
device adapted to connect to the control unit and to store
content, the at least one processor con?gured to detect the
connection of the at least one portable device to the control
unit and to automatically locate stored content upon detection
of the at least one portable device.

BACKGROUND

SUMMARY

herein.
TECHNICAL FIELD

[0003]

US. Pat. No. 7,489,786 generally discloses an audio

device integration system. One or more after-market audio

devices, such as a CD player, CD changer, MP3 player, sat
ellite receiver, DAB receiver, or the like, is integrated for use
with an existing OEM or after-market car stereo system,
wherein control commands can be issued at the car stereo and

responsive data from the audio device can be displayed on the
stereo. Control commands generated at the car stereo are

received, processed, converted into a format recognizable by

[0007] In a ?rst illustrative embodiment, a computer read
able storage medium stores instructions that, when executed
by a processor, cause the processor to establish communica
tion with at least one of a plurality of handheld computing
devices connected to a vehicle computing system. The pro
cessor may receive input identifying a connected device as a
non-driver handheld computing device based on a detected

location of the communication connection established
between the handheld device and the vehicle computing sys

the audio device, and dispatched to the audio device for
execution. Information from the audio device, including

tem. The processor may determine based on the detected

track, disc, song, station, time, and other information, is

handheld computing device, therefore enabling infotainment

received, processed, converted into a format recognizable by

control form the device. The processor may determine based
on the detected location that the handheld computing device
is a driver handheld computing device therefore limiting info
tainment control from the device.

the car stereo, and dispatched to the car stereo for display
thereon. One or more auxiliary input sources can be inte

grated with the car stereo, and selected between using the
controls of the car stereo. Both an audio device and one or

more auxiliary input sources can be integrated together, and a
user can select between the device or the one or more auxil

iary input sources by issuing selection commands through the
car stereo. A docking station is provided for docking a por
table audio or video device for integration with the car stereo.

location that the handheld computing device is a non-driver

[0008] In a second illustrative embodiment, a vehicle com
puting system enabling one or more processors to establish a
communication connection with at least one of a plurality of

handheld computing devices within a vehicle and determine
infotainment control based on the location of the handheld

device in the vehicle. The vehicle computing system may

[0004] US. Patent Application 2009/0075624 generally

determine if the at least one of a plurality of handheld com

discloses a remote application server that operates coopera
tively with an embedded radio receiver in a vehicle. The
remote application server can include a standalone portable

puting devices is a driver or non-driver handheld computing

device having memory for storing and independently present

a plurality of handheld computing devices is a non-driver
handheld computing device based on the detected location,
therefore enable infotainment control from the non-driver
handheld computing device. The system may determine that
the at least one of a plurality of handheld computing devices

ing audio or data wirelessly received by the embedded
receiver and a communication interface in the standalone

portable device for receiving audio and data received at the
embedded receiver and for transferring audio or data or both
to and from a computer network when coupled to the network

device based on a detected location of the communication
connection. The system may determine that the at least one of

is a driver handheld computing device based on the detected

and for uploading stored audio or data or both to a user

location, therefore limit infotainment control from the driver

interface when coupled to the embedded receiver. The server
can include a processor in the standalone portable device for

handheld computing device.

remotely running applications on the standalone portable

implemented method enables one or more passenger(s) to

device that are presented on the user interface coupled to the
embedded receiver via a thin client resident in the user inter
face or embedded receiver.

control vehicle systems using a handheld computing device.

[0005] US. Patent Application 2012/0079002 generally
discusses a user interacting with remotely executing mobile
applications from a vehicle. The vehicle may include at least
one computer that includes a human machine interface (HMI)
for control by the user. The mobile applications may be
executing on an application server that is remote from the
vehicle and communicating with the at least one computer.

Further, the mobile applications may be con?gured to receive

[0009]

In a third illustrative embodiment, a computer

The computer-implemented method includes establishing
communication with at least one of a plurality of handheld

computing devices provided to a vehicle. The communication
link between the handheld device(s) to the vehicle system(s)
includes a connection using USB or BLUETOOTH technol

ogy. The computer implemented method may detect a loca

tion of the communication connection, and enabling infotain
ment control if the detected location is a non-driver location

in the vehicle. The vehicle system(s) recognizes a connected
handheld device as a non-driver handheld based on the
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detected location of the computing device. Once the non
driver handheld devices are connected and recognized by the
vehicle-based computing system, the handheld devices may

tionally, many vehicles are only equipped with one core con

enable infotainment control including navigation destination
input, climate control, entertainment system interaction, and
seat adjustments.

are often limited to power window control or climate adjust
ment. Front-seat passengers may be able to interact with

trols display, usually located in the center stack.
[0022] Many passenger interactions with vehicle controls
center stack-mounted touchscreens, however these often

enter reduced functionality mode while driving, rendering
BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is an exemplary block topology ofa vehicle
infotainment system implementing a user-interactive vehicle

information display system;
[0011] FIG. 2A is an illustrative example of connectivity
for occupant seating locations to connect a brought-in device
to the vehicle;
[0012] FIG. 2B shows an illustrative example of one or
more remote device running one or more applications in

communication with a vehicle based computing system;
[0013] FIG. 3 is an illustrative example of con?guring the
infotainment system when a driver develops a favorable con

?guration of?ine;
[0014] FIG. 4 is an example of illustrate embodiments dis
closing several infotainment features an occupant may inter
relate while connected to the vehicle-based computer with

many of their features useless. As a result, passengers often
look up information on their mobile phones, tablets, or other

devices and attempt to verbally relay that information to the
driver. The integration of handheld devices with the vehicle
based computing system and core operations of the vehicle
infotainment system may allow limitless interaction with
device applications and the vehicle to improve the passenger

riding experience.
[0023] FIG. 1 illustrates an example block topology for a
vehicle based computing system 1 (VCS) for a vehicle 31. An
example of such a vehicle-based computing system 1 is the
SYNC system manufactured by THE FORD MOTOR COM
PANY. A vehicle enabled with a vehicle-based computing
system may contain a visual front end interface 4 located in
the vehicle. The user may also be able to interact with the
interface if it is provided, for example, with a touch sensitive
screen. In another illustrative embodiment, the interaction

their handheld computing device;

occurs through, button presses, spoken dialog system with

[0015] FIG. 5 is a ?ow chart illustrating an example method
of a handheld computing device controlling selected vehicle

automatic speech recognition and speech synthesis.

features;
[0016] FIG. 6 is a ?ow chart illustrating an example method
of a driver restricting a passenger’s handheld computing
device control of vehicle features;
[0017]

FIG. 7 is a block system architecture of a vehicle

computing system having a user-interactive information dis

play system controlled by an occupant’s handheld computing
device; and
[0018] FIG. 8 is a graphical representation of one embodi
ment of using a seat to identify nomadic device communica
tion control with a vehicle computing system; and
[0019] FIG. 9 is a ?ow chart illustrating an example method

of a vehicle computing system detecting occupant location
using connected devices.
DETAILED DESCRIPTION

[0020]

[0024] In the illustrative embodiment 1 shown in FIG. 1, a
processor 3 controls at least some portion of the operation of

the vehicle-based computing system. Provided within the
vehicle, the processor allows onboard processing of com
mands and routines. Further, the processor is connected to

both non-persistent 5 and persistent storage 7. In this illustra
tive embodiment, the non-persistent storage is random access
memory (RAM) and the persistent storage is a hard disk drive
(HDD) or ?ash memory. In general, persistent (non-transi
tory) memory can include all forms of memory that maintain
data when a computer or other device is powered down. These

include, but are not limited to, HDDs, CDs, DVDs, magnetic
tapes, solid state drives, portable USB drives and any other
suitable form of persistent memory.
[0025] The processor is also provided with a number of
different inputs allowing the user to interface with the pro
cessor. In this illustrative embodiment, a microphone 29, an

auxiliary input 25 (for input 33), a USB input 23, a GPS input

As required, detailed embodiments of the present

24, screen 4, which may be a touchscreen display, and a

invention are disclosed herein; however, it is to be understood
that the disclosed embodiments are merely exemplary of the
invention that may be embodied in various and alternative
forms. The ?gures are not necessarily to scale; some features
may be exaggerated or minimized to show details of particu

BLUETOOTH input 15 are all provided. An input selector 51

before being passed to the processor. Although not shown,

lar components. Therefore, speci?c structural and functional

numerous of the vehicle components and auxiliary compo

details disclosed herein are not to be interpreted as limiting,
but merely as a representative basis for teaching one skilled in

network (such as, but not limited to, a CAN bus) to pass data

is also provided, to allow a user to swap between various

inputs. Input to both the microphone and the auxiliary con
nector is converted from analog to digital by a converter 27

nents in communication with the VCS may use a vehicle

the art to variously employ the present invention.
[0021] User interaction by a vehicle occupant with current
vehicle computing systems can sometimes be cumbersome.

to and from the VCS (or components thereof).

For example, “core” controls, controls that are most com

output. The speaker is connected to an ampli?er 11 and
receives its signal from the processor 3 through a digital-to

monly used, may not always be easily found and/ or accessible
to all occupants of the vehicle. As another example, the dis
play may present items in such a manner that the vehicle
occupant(s) may need to look at the display to select an
operation. At times, this may even lead to an unpleasant riding
experience for a passenger in the back seat since they often
have zero interaction with the vehicle or its systems. Addi

[0026] Outputs to the system can include, but are not lim
ited to, a visual display 4 and a speaker 13 or stereo system

analog converter 9. Output can also be made to a remote
BLUETOOTH device such as PND 54 or a USB device such

as vehicle navigation device 60 along the bi-directional data
streams shown at 19 and 21 respectively.
[0027] In one illustrative embodiment, the system 1 uses
the BLUETOOTH transceiver 15 to communicate 17 with a
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user’s nomadic device 53 (e.g., cell phone, smart phone,

replaced with a cellular communication device (not shown)

PDA, or any other device having wireless remote network
connectivity). The nomadic device can then be used to com
municate 59 with a network 61 outside the vehicle 31 through,
for example, communication 55 with a cellular tower 57. In

that is installed to vehicle 31. In yet another embodiment, the

some embodiments, tower 57 may be a WiFi access point.

[0028] Exemplary communication between the nomadic
device and the BLUETOOTH transceiver is represented by

ND 53 may be a wireless local area network (LAN) device

capable of communication over, for example (and without
limitation), an 802.11g network (i.e., WiFi) or a WiMax net
work.
[0033] In one embodiment, incoming data can be passed
through the nomadic device via a data-over-voice or data

signal 14.

plan, through the onboard BLUETOOTH transceiver and into

[0029]

input. Accordingly, the CPU is instructed that the onboard

the vehicle’s internal processor 3. In the case of certain tem
porary data, for example, the data can be stored on the HDD
or other storage media 7 until such time as the data is no

BLUETOOTH transceiver will be paired with a BLUE

longer needed.

Pairing a nomadic device 53 and the BLUETOOTH

transceiver 15 can be instructed through a button 52 or similar

TOOTH transceiver in a nomadic device.

[0034]

[0030] Data may be communicated between CPU 3 and
network 61 utiliZing, for example, a data-plan, data over
voice, or DTMF tones associated with nomadic device 53.
Alternatively, it may be desirable to include an onboard
modem 63 having antenna 18 in order to communicate 16
data between CPU 3 and network 61 over the voice band. The

vehicle include a personal navigation device 54, having, for

nomadic device 53 can then be used to communicate 59 with

a network 61 outside the vehicle 31 through, for example,
communication 55 with a cellular tower 57. In some embodi

ments, the modem 63 may establish communication 20 with
the tower 57 for communicating with network 61. As a non

limiting example, modem 63 may be a USB cellular modem
and communication 20 may be cellular communication.
[0031] In one illustrative embodiment, the processor is pro
vided with an operating system including an API to commu

Additional sources that may interface with the

example, a USB connection 56 and/or an antenna 58, a
vehicle navigation device 60 having a USB 62 or other con
nection, an onboard GPS device 24, or remote navigation

system (not shown) having connectivity to network 61. USB
is one of a class of serial networking protocols. IEEE 1394

(FireWireTM (Apple), i.LINKTM (Sony), and LynxTM (Texas
Instruments)), EIA (Electronics Industry Association) serial
protocols, IEEE 1284 (Centronics Port), S/PDIF (Sony/Phil
ips Digital Interconnect Format) and USB-IF (U SB Imple
menters Forum) form the backbone of the device-device
serial standards. Most of the protocols can be implemented
for either electrical or optical communication.
[0035] Further, the CPU could be in communication with a
variety of other auxiliary devices 65. These devices can be

nicate with modem application software. The modem appli

connected through a wireless 67 or wired 69 connection.

cation software may access an embedded module or ?rmware

Auxiliary device 65 may include, but are not limited to, per

on the BLUETOOTH transceiver to complete wireless com
munication with a remote BLUETOOTH transceiver (such as
that found in a nomadic device). BLUETOOTH is a subset of

sonal media players, wireless health devices, portable com
puters, and the like.
[0036] Also, or alternatively, the CPU could be connected

the IEEE 802 PAN (personal area network) protocols. IEEE
802 LAN (local area network) protocols include WiFi and
have considerable cross-functionality with IEEE 802 PAN.

to a vehicle based wireless router 73, using for example a

Both are suitable for wireless communication within a
vehicle. Another communication means that can be used in

[0037] In addition to having an exemplary processes
executed by a vehicle computing system located in a vehicle,
in certain embodiments, the exemplary processes may be
executed by a computing system in communication with a
vehicle computing system. Such a system may include, but is
not limited to, a wireless device (e. g., and without limitation,
a mobile phone) or a remote computing system (e.g., and
without limitation, a server) connected through the wireless

this realm is free-space optical communication (such as
IrDA) and non-standardized consumer IR protocols.
[0032] In another embodiment, nomadic device 53
includes a modem for voice band or broadband data commu

nication. In the data-over-voice embodiment, a technique
known as frequency division multiplexing may be imple

WiFi (IEEE 803 .1 1) 71 transceiver. This could allow the CPU
to connect to remote networks in range of the local router 73.

mented when the owner of the nomadic device can talk over

device. Collectively, such systems may be referred to as a

the device while data is being transferred. At other times,

vehicle associated computing systems (VACS). In certain

when the owner is not using the device, the data transfer can
use the whole bandwidth (300 HZ to 3 .4 kHZ in one example).

embodiments particular components of the VACS may per
form particular portions of a process depending on the par

While frequency division multiplexing may be common for
analog cellular communication between the vehicle and the

not limitation, if a process has a step of sending or receiving

internet, and is still used, it has been largely replaced by
hybrids of Code Domain Multiple Access (CDMA), Time

Domain Multiple Access (TDMA), Space-Domain Multiple
Access (SDMA) for digital cellular communication. These
are all ITU IMT-2000 (3G) compliant standards and offer
data rates up to 2 mbs for stationary or walking users and 385
kbs forusers in a moving vehicle. 3G standards are now being

replaced by IMT-Advanced (4G) which offers 100 mbs for
users in a vehicle and 1 gbs for stationary users. If the user has

a data-plan associated with the nomadic device, it is possible
that the data-plan allows for broad-band transmission and the
system could use a much wider bandwidth (speeding up data

transfer). In still another embodiment, nomadic device 53 is

ticular implementation of the system. By way of example and
information with a paired wireless device, then it is likely that
the wireless device is not performing the process, since the
wireless device would not “send and receive” information
with itself. One of ordinary skill in the art will understand
when it is inappropriate to apply a particularVACS to a given
solution. In all solutions, it is contemplated that at least the

vehicle computing system (VCS) located within the vehicle
itself is capable of performing the exemplary processes.
[0038] FIG. 2A is an illustrative example of connectivity
for passenger seating locations to connect a brought-in device
to the VCS. The pluralities of USB ports 100 are allocated to
the front and backseat passengers for plug in access to use
their nomadic devices with the VCS. The nomadic device
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being connected to the VCS may allow a driver or passenger
to use their handheld device to control vehicle features

including, but not limited to, navigation inputs, media selec
tion, and/ or climate control. The plurality of nomadic devices
to control vehicle features may be used with the connection of

the nomadic dives through the USB port or wirelessly using
BLUETOOTH. The use of the term USB, herein, is not
intended to limit the invention in any fashion, but rather is
exemplary of a form of wired data connection. Other suitable

passenger to transmit (‘push’) information from the brought
in handheld device to the VCS. The information being trans
mitted may include, but is not limited to, navigation, way
point, points of interest, and/ or music. Allowing passengers to
interface with the VCS may include con?guration to the sys
tem via the brought in device to control their immediate
physical environment including, but not limited to, climate
control, fan speed, heat or cooled seat functions, and seat
position. Another example of passenger functions may

wired or wireless data connections may be used.

include, but is not limited to, navigation functions by allowing

[0039] In an embodiment shown in FIG. 2A, the USB port
is securely mounted adjacent to the passenger door 102. The
arrangement allows for employing a system and method for

the passenger to search, set, or update the destination to which
the vehicle is traveling, while the vehicle is in motion.
[0044] Another passenger function may include, but is not
limited to, allowing the passenger to receive and request
(‘pull’) information from the VCS to the handheld device.

interconnecting a passenger’s brought-in handheld device
with the VCS. The VCS includes a display 104 that may be
typically mounted in a centralized control area between the

driver and front passenger. Allowing the passenger to plug
into the VCS with their handheld device may give the pas
senger ability to control certain features of the VCS and
update information on the display 104. Once the connected
handheld device is recognize by the VCS as a non-driver

handheld computing device, the system may allow the pas
senger to control functions that may be locked-out on an

embedded di splay/control once the vehicle is in motion. The
locked-out functions when a vehicle is in motion may include

navigation system destination inputs.
[0040]

The information being received and requested may include,
but not limited to, music, movies, photos, navigation data, and
additional information being shared by other passengers con
nected to the VCS. Another example of passenger function
data that may be received by one or more passengers com

municating with the VCS may include, but not limited to, a
playlist that may have been shared by one passenger to the
VCS and downloaded from the VCS to another passenger’s
handheld device.
[0045] FIG. 2B shows an illustrative example of one or
more handheld devices running one or more applications in

Another embodiment allowing passenger nomadic

communication with a vehicle based computing system. The

device interconnection with the VCS is a USB port mounted
for rear seat passengers 106. A rear seat passenger may plug

handheld devices may be operated by occupants throughout
the passenger compartment, including passengers in the rear

in their nomadic device using the USB port to interact with

seats. The illustrative example of one or more handheld

the VCS. The rear seat passenger may allow information to be

devices 209, 20911 and 20919 are represented in the ?gure as an

transmitted from their handheld device to the VCS including,
but is not limited to, destination, music, and/or climate con
trol adjustment. Allowing a rear seat passenger to plug into
the VCS with their handheld device may give the rear seat
passenger functions to control certain features of theVCS and
present updated function or feature information on the dis

play 104.
[0041] The location of the USB port connections allow the
VCS to detect where the handheld device is being plugged in
within the passenger compartment of the vehicle. Under
standing the location of the handheld device may assist the
VCS in identifying if the device is a non-driver handheld
computing device. Using the USB ports, the VCS may iden

example of multiple devices communicating with the VCS. In
this illustrative embodiment, a handheld device 209 (e. g.,

without limitation, a cell phone, PDA, GPS device, etc.) has
one or more remote applications 201, 205 stored thereon. The

remote applications communicate with the vehicle based

computing system 247, using a vehicle computing system
(VCS) client side API 203, 207. This API could, for example,
be provided to developers in advance, and de?ne the format of
outgoing and incoming packets so that communication
between the handheld device 209 and the vehicle based com

puting system 247 is possible. A dispatcher 211 can be pro
vided to the handheld device 209 if more than one application
is communicating at the same time.

tify occupant’s location and assign priority levels for each
plugged in device.
[0042] Using wireless connection (e.g., BLUETOOTH

[0046] Data is passed from the handheld device to the
vehicle communication system through a communication

technology), the VCS may detect a non-driver handheld

device by using many methods including, but not limited to,

or full duplex. In one non-limiting example, the link is a
BLUETOOTH link.

wireless zones within the passenger compartment of the
vehicle. Setting up wireless zones within the passenger com

[0047] The vehicle based communication system has vari
ous applications stored thereon, including, but not limited to:

partment may allow the VCS to identify locations of the
handheld device communicating with the VCS. For example,
if the handheld device is detected as being in the front pas

tion (or layer) 217, a management and arbitration application
219, and an adaptation application 221 (these applications

senger seat, the VCS may allow the passenger to access more

functions than someone sitting in the backseat. Another

link 213. This can be a wired or wireless link, and can be half

a communications manager 223, an API abstraction applica

can also be layers of a single or plurality of applications, such
as a service provider application 215).

example of determining occupant location within the passen

[0048]

ger compartment of the vehicle may include, but is not limited
to, near ?eld communication, while assigning priority to each

tion manager 223 handles all transports, forwarding incom

paired wireless device. Assigning priority to each handheld

217, and ensuring that outgoing messages are sent via the
proper transport channel. The communication manager 223

device connected to the VCS may determine which device
controls a certain feature or function.

[0043] The passenger, or non-driver computing device,
functions may include, but are not limited to, allowing the

In this exemplary implementation, the communica

ing messages to the API abstraction application (or layer)
may also determine priority of messages received from one or
more handheld devices connected simultaneously to the
vehicle based computing system 247. The vehicle owner or
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driver may con?gure certain communication and priority set
tings allowing certain handheld devices, or passengers to
communicate to the vehicle based computing system 247.

[0049]

In this exemplary implementation, the abstraction

application 217 transforms incoming messages into action to
be performed by a service and creates outgoing messages out

typically highly portable. Such an example would be a locally
loaded application 229, using a client-side API 227 to com
municate through a local socket 225.
[0057] In at least one exemplary embodiment, the
decoupled nature of the system, where the vehicle based
computing system is unaware of one or more occupant appli

[0050] In this exemplary implementation, the management

cations until they connect, demands a discovery mechanism
whereby system and the mobile device can discover each

and arbitration application 219 virtualizes the local vehicle

other’s existence and capabilities.

of information and events from local modules.

based computing system for each application by managing

[0058] Multiple discovery is possible, whereby the mobile

use of HMI elements and governing resource consumption.

device passenger may be able to discover the environment,

[0051] In this exemplary implementation, the adaptation

locale and HMI capabilities of the local platform and the

application 221 encapsulates the local API and coexistence
with core local applications. This application may be modi

one or more handheld devices while having the ability to

?ed or replaced to allow a communication connection to

launch those applications.

system may be able to discover the applications available on

compatible with different versions of the vehicle based com

[0059]

puting system software.

has various services associated therewith, that can be

[0052]

accessed by handheld devices through function calls. For
example, a display function 233 may be provided.
[0060] The system may provide an API allowing occu
pant’ s applications to write to vehicle displays and query their
characteristics. The characteristics of each display may be

In at least one exemplary implementation, a mes

sage protocol may be used to encode messages exchanged
between a mobile client and the vehicle based computing
system to command and control a Human Machine Interface

(HMI) for purposes such as displaying and speaking text,
listening, propagating button-pushes, etc. These messages
may contain small amounts of data (e.g. text phrases, button

identi?ers, status, thumb-drive ?le data, con?guration data,

In this illustrative embodiment, the native API 231

described generically such that occupant’s applications may
not require hard coding for individual display types (Type 1

FDM, Type 3 GAP, Type 6 Navigation, etc). Speci?cally, the

etc.). This protocol, using complementary support provided

system may enumerate each display and indicate each dis

by the message speci?cation, may permit multiple passenger

play’s intended usage (primary or secondary display). Fur

application sessions to concurrently use a single transport
channel.

thermore, the system may enumerate the writable text ?elds
of each display, provide each writable text ?eld’ s dimensions,
and indicate each ?eld’s intended general usage. To promote
consistency with the current user interface, support for the

[0053] Other open standard protocols may be used where
appropriate and available, such as the A2DP BLUETOOTH
pro?le for streaming audio from the mobile device to the

vehicle audio system (not all mobile devices support A2DP).
However, some open standard protocols are not always avail
able on every mobile device, or are not always implemented

uniformly. In addition, API support for use of these protocols
may not be uniformly implemented on all mobile platforms.
Therefore, the function of some open standard protocols (e.g.
OBEX) may be provided as part of the message protocol,
when it is technically simple enough to do and a signi?cant

scrolling of long text may also be included, where permitted
by driver distraction rules.
[0061] The system may also include text to speech capabil
ity 241. The system may provide an API allowing occupant’ s
applications to leverage the vehicle based computing sys

tem’s text-to-speech functionality. Client applications may

increase in uniformity can be achieved across platforms.

also be able to interleave the play of audio icons with spoken
text. They may be able to utilize preexisting audio icons or
provide short audio ?les of their own. The format of applica
tion provided audio ?les may be limited to those natively

[0054] Transports may be con?gured to support full-duplex

supported.

communication in order to provide prompt event propagation

[0062]

between passenger applications and the vehicle based com

ments may include one or more button inputs 243. One

puting system. A transport may also support multiple concur
rent channels in order to permit concurrent connections from

example of this would be controlling an application on a
handheld device through use of buttons installed in a vehicle

one or more devices.

(such as steering wheel buttons).

[0055]

One or more exemplary transports are Serial

(RS232) and TCP/IP. Serial transport communication with
mobile devices may provide, for example, through a BLUE
TOOTH Serial Pro?le. Most mobile devices support this pro
?le, and most provide a common programming model for its

use. The serial programming model is widely used and highly
uniform. If the vehicle based computing system provides
Serial-over-USB support, then the Serial transport could be
used with any mobile device that is USB-connected to the

vehicle based computing system (if that mobile device pro
vides support for Serial over its USB connection).

[0056] In addition, a TCP/IP transport provides the ability
for applications running on the vehicle based computing sys

[0063]

Further functionality of the illustrative embodi

Another exemplary function could be a speech rec

ognition function 245. The system may provide anAPI allow
ing client applications to leverage the vehicle based comput

ing system’s speech recognition capabilities. The system may
also simplify the vehicle based computing systems’ native
speech recognition APIs to provide a simpler development
model for client application developers. The speech grammar
APIs will also be simpli?ed while retaining most of the native
API’ s ?exibility. For example, the system (on behalf of client
applications) will recognize global voice commands such as
“Front Seat Occupant”, “BLUETOOTH Audio” or “USB”
and pass control to the appropriate handheld device and/or

application.

tem to use the local HMI. If the module provides external

[0064]

TCP/IP connectivity in the future, this transport will allow

plary implementation. The system may provide regulated

external clients to connect over that TCP/IP connectivity. The

access to the HMI while enforcing the interface conventions
that are coded into core applications. A single “in focus”

socket programming model (including the API) for TCP/IP is

Audio I/O 237 may also be provided in an exem
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occupant application may be allowed primary access to the

included with an application install to allow the application to

display, buttons, audio capture or speech engine. Occupant’s
applications without focus (e.g. Text Messaging, Turn By

be used with multiple vehicles.

Turn Navigation, etc.) may be allowed to make short
announcements (e.g. “New Message Arrived” or “Turn
Left”). Stereo audio may continue to play after a mobile

tions must run natively on the module itself. These applica
tions must go through a standard code signing process

device audio application.
[0065] The system may provide an API allowing client
applications to capture audio recorded using a microphone.
The client application may specify duration of the capture,
though capture can be interrupted at any time. Captured audio

through this process may not suffer from the same imperson

may be returned to the occupant’s application or stored on a

computing system could be published by the vehicle comput

[0071] In another illustrative example, privileged applica
required for all local applications. Applications that go

ation weakness experienced by general applications.
[0072]

In addition to acting as a through-way for published

data, the vehicle computing system itself could publish data
for subscription. For example, GPS data linked to the vehicle

local or portable drive. The one or more handheld devices

ing system and subscribed to by applications desiring to use

may have access to the captured audio and may download to

the data. These are just a few non-limiting examples of how
publication/ subscription can be used in conjunction with the
illustrative embodiments.
[0073] FIG. 3 is an illustrative example of con?guring the

one or more passenger handheld devices.

[0066] Additionally, ?le 1/0 235 may also be provided with
the system. For example, the system may provide an API
allowing occupant’s applications to read from, write to, create
and/or delete ?les on a remote drive. Access to the remote

drive ?le system may be restricted in that a client application
may only read/edit data in a directory speci?c to that occu

pant’s application.

infotainment system o?line and synchronizing the con?gu
ration with the vehicle before a driving event. This includes
con?guration of the infotainment system 300 when a driver
develops a favorable con?guration o?line with a handheld

cious damage to the system and vehicle by a passenger appli
cation, including (but not limited to): Limited access to the

device using an application, then pushes the con?guration to
the VCS using a driver-only connection point. The driver may
con?gure speci?c features or function to display when driv
ing the vehicle by using an application on a nomadic device
o?line and to later synchronize the con?guration to the VCS.
The o?line application may include, but not limited to, con

vehicle CAN bus; limited access to a local ?le system; no or
limited access to audio output volume; no access to disable

?guring of the instrument panel, centralized control display,
seat position, and ambient lighting within the vehicle. The

PTT (push-to-talk), menu, or other buttons that a developer
may deem essential; and no access to disable system voice
commands or media player source commands.

ment panel, for example, the presentation of fuel economy

[0067] Finally, the system can provide various forms of
security, to ensure both system integrity and driver safety. The
system APls may be limited to prevent inadvertent or mali

[0068] Additionally, passenger applications connecting to
the VCS must be approved by the driver or vehicle owner. For

example, the following criteria may be used: the driver or
vehicle owner may install the passenger application on their

mobile device; passenger applications connecting via BLUE
TOOTH must be running on a mobile device paired by the
driver or vehicle owner to the vehicle based computing sys

tem module on which the system is running; and applications
running locally on the module must be installed onto the
module by the vehicle owner.
[0069] Another example of a handheld devices connecting
to the VCS is via a USB port. The passenger’s handheld
device may be connected using a USB port connected to the
VCS. The driver and/ or vehicle owner may approve the con

nection between the passengers handheld device with the
VCS. The driver and/or vehicle owner may select certain
restrictions and priority levels associated with the occupant’ s
handheld device.

[0070]

The system may also use signed and privileged

applications. For example, general applications may be

con?guration may include the display of data on the instru
data or navigation information.

[0074] Once the con?guration has been done of?ine with
the use of the nomadic device application to, for example,
without limitation, a smart phone application, the con?gura
tion may be synced with the VCS. At step 302, using BLUE
TOOTH communication with the VCS and a smart phone, the
driver enables the smart phone to connect with the VCS to

begin the hands-free transmission of the o?line con?guration
to the VCS. If the smart phone device has been already paired
with the VCS, the smart phone will automatically connect
when it is within certain proximity of the VCS.
[0075] At step 304, once the smart phone has been brought
into proximity of the VCS the BLUETOOTH synchroniza
tion may begin. Once the smart phone is synchronized with
the VCS, the driver may select the con?guration application
to send over to the VCS. At step 306, the smart phone may

begin transmitting the con?guration data over to the VCS.
Once the con?guration has been sent, the VCS may begin to
initialize the systems in response to the o?line con?guration
data.
[0076] At step 308, the centralized control display may

signed with a VIN-speci?c certi?cate that allows them to

notify the driver when the synchronization is taking place and

interact only with speci?c vehicle(s). Certi?cates will be

when it is complete. Once complete, the centralized control
display may be con?gured based on the o?line con?guration
application settings. For example, the centralized control dis

attached to the application install when the vehicle owner,
driver, or passenger obtains the application from the distribu
tion model. Each certi?cate may contain an encrypted copy of

a VIN-speci?c key and the application’s identity. Upon con

necting to the service, the application identity string and
certi?cate are sent. The system decrypts the certi?cates, and
veri?es that the VIN key matches the module, and that the
application identity matches that which is sent from the appli
cation. If both strings do not match, further messages from the
application may not be honored. Multiple keys may be

play may be con?gured to the radio preset settings requested
by the driver and con?gured based off the synchronization of
the o?line con?gure application settings to the VCS. At step
3 10, the instrument panel (or display information center) may
be con?gured to display certain features and settings based on

the o?line con?guration application settings. For example,
the instrument panel may display speci?c information
requested by the driver based on the o?line con?guration
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applications settings including, but not limited to, navigation
directions, fuel economy information, display color and
graphics, or engine performance parameters.
[0077]

FIG. 4 is an example of embodiments disclosing

several infotainment features an occupant may communicate

with using their nomadic device connected to the vehicle
based computer. The infotainment features that a customer

may control using their nomadic device 400 may include, but
is not limited to, navigation directions, destination informa
tion, vehicle climate controls, seat adjustment, and music
selection. The infotainment features may be shared or

[0081] An occupant’s nomadic device connected to the
VCS may also share information including, but not limited to,
music, movies, and other entertainment features 406 that may
be transmitted to the VCS. For example, the nomadic device
may share a play list or music selection and transmit this to the
VCS allowing for the music to be heard over the vehicle’s
entertainment system. An occupant in the back seat may now
be able to share information from their smart phone, and
distribute to the VCS entertainment system at the same time
other occupants are connected to the VCS. The passenger in

the front seat may enjoy the playlist that was shared by the

adjusted by the customer’s nomadic device interfacing with

backseat passenger and download it to their handheld device

the VCS. The driver may set restrictions on what options or
features an occupant may have access to control, adjust,
download and/ or share.

a playlist from a passenger to another passenger within the
vehicle compartment may be done with the use of the VCS as

form the VCS. The transmitting of a playlist and/or receiving

an interface.

[0078] One of the embodiments of infotainment features
shown in FIG. 4 includes, but is not limited to, navigation
directions 402 interaction with the occupant’s smart phone
communicating with the VCS. Once the occupant is commu
nicating with the VCS, he may be allowed to update the

navigation display controls within the navigation system
while the vehicle is parked or in motion. The passenger’s

handheld device may update the vehicle navigation system by
outputting information from the handheld device to the VCS.

The occupant interaction with navigation information allows
for information to be communicated to the driver through the
occupant’ s handheld device to the VCS, and displayed on the

instrument panel or centralized control display. Many in
vehicle navigation system controls are locked when a vehicle
is in gear or in motion, thus preventing a vehicle driver to

[0082]

The occupants may also control the environment of

the vehicle by allowing adjustment of certain climate features
including, but not limited to, temperature, fan speed, heated
or cooled seats, and seat position 408. With the popularity of
smart phones, this feature may allow the elimination of addi
tional control knobs and buttons throughout the occupant side
and rear seats of the vehicle. The occupant’s smart phone
connected to the VCS may also be used to control the climate
within the occupant’s area of the vehicle and positioning of
the occupant’s seat. The passenger’ s handheld device may
control these features and functions with the use of a software
application, or once connected to the VCS as a Ghost Control

with a host program installed on the VCS. The VCS may

synchronize while pushing software onto the handheld device

update navigation destination inputs unless the vehicle is
parked. Instead of preventing interaction with the navigation

so that it is con?gured to control certain infotainment features
and functions.

system while the vehicle is in motion, a passenger may con

[0083] FIG. 5 is a ?ow chart illustrating an example method
of a nomadic device controlling selected vehicle features. The
nomadic device may be connected to the VCS to control
vehicle features 500 using a USB port, or wirelessly with

trol the navigation input using their handheld device in com
munication with the VCS while the vehicle is in motion.
Allowing a passenger to control navigation input with their
handheld device may help the driver reach their destination

without requiring to pull the vehicle over to park and update

the navigation system.
[0079] Another exemplary infotainment feature is the
information feature allowing the occupant to display destina
tion data 404 to the instrument panel or centralized control

display. The destination data may include, but is not limited
to, a point of interest, or a certain destination category the

BLUETOOTH technology. The nomadic device, for
example, a smart phone, may download an application that
con?gures the smart phone to interact with the VCS at step
502.

[0084] At step 504, the connection of the nomadic device to
the VCS may begin once the device connects using the USB
port or is within the range to be to be detected by BLUE
TOOTH. Once the smart phone is connected to the VCS an

occupant may be looking for. The destination information
may be looked up by the occupant and presented to the other
occupants or driver within the vehicle using the infotainment
LCD touchscreen, driver’s instrument panel, or the other

attempt to synchronize the device with the system may begin
at step 506. If the device is connected, synchronization may
begin allowing the smart phone to access vehicle features that

handheld devices connected to the VCS. This information

chronization step may include, but not limited to, having the
smart phone con?gured to have the vehicle features’ current
settings shown on the smart phone display screen.

may include, but is not limited to, weather conditions, traf?c,
and/ or points of interest located around the vehicles current
location.

[0080] An exemplary embodiment may be route determi
nation or navigation direction 402 sent by the occupant’s
handheld device to the VCS. Many vehicle navigation sys
tems prohibit a vehicle occupant from entering a new desti

nation into the navigation system once the vehicle is moving.
Allowing an occupant to be able to interact with the VCS

using their handheld device may improve the driving experi
ence when traveling to an unknown destination or if the driver

needs additional directions. The vehicle displayed navigation
information may be updated by an occupant’s handheld
device transmitting a message to the VCS.

can be adjusted, updated, or modi?ed at step 508. The syn

[0085] At step 510, after synchronization, the occupant
may select a vehicle feature to control. Using their handheld

device, the occupant may have control of vehicle systems,
including but not limited to, climate control, navigation com
mand, and/or media selection. For example, the navigation
feature may be locked out once the vehicle is moving causing
no input by any occupant in a vehicle. With the use of multiple
occupant nomadic device connections to the VCS, a passen
ger may command a navigation direction using their smart
phone and communicate this information to update the VCS
for display to the driver. At step 512, the occupant may use
their nomadic device to include, but not limit, send navigation
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directions to the vehicle display, adjust climate controls, com
mand media displays, or control their seat position.

[0086] At step 514, the occupant may send the control
options using their smart phone to the VCS. The VCS may
receive the information and process the request from the
smart phone to update/adjust vehicle features at step 516.
This allows a vehicle occupant to update a portion of info
tainment control input from their non-driver handheld com
puting device to a vehicle display. The occupant may continue

control command of the selected vehicle feature, the nomadic
device is enabled to transmit instruction and commands to the
VCS. At step 620, the VCS may receive the transmitted com

mands from the passenger’s nomadic device.
[0092] At step 622, theVCS may look at the command from
the passenger’s nomadic device and check to see if the driver
has set certain restrictions to either prevent or allow the com
manded control of the vehicle feature. If no driver restrictions

to operate the selected vehicle feature using their smart phone

are present, the VCS may allow the passenger’s nomadic
device requested control command. If there are driver restric

or decide to select another vehicle feature to control at step

tions in place, the VCS updates the passenger’s control com

518. Once the occupant has completed their request using
their nomadic device, they may have the option to exit the
application at step 520.

mand vehicle feature based on the restrictions at step 626. It

[0087]

FIG. 6 is a ?ow chart illustrating an example method

of a driver restricting a passenger’ s nomadic device control of
vehicle features. The driver or owner of the vehicle may limit
the use of an occupant’s control of vehicle features using their

nomadic device 600.At step 602, the driver may set passenger
restrictions to prevent the occupant from controlling certain
vehicle features with their nomadic device. For example, the
driver may restrict the passenger from operating media con

trols like volume adjustment using their smart phone. Another
exemplary example may be the driver limiting the passengers

must be stated that the VCS may prioritize passenger’s
nomadic device commanded controls requested allowing a
ranking between the multiple nomadic devices connected to
the VCS at the same time. The prioritization may be con?g
ured by the driver, owner or other passengers communicating
with the VCS.
[0093] At step 628, the passenger may continue to instruct
and control the selected vehicle feature, or select another
vehicle feature to control. If the passenger selects another
vehicle feature to control, the VCS may limit the amount of
control allowed to the passenger based on the owner or driver

restrictions. At step 630, the passenger may request to exit the
interaction with the VCS, and disconnect communication
from the system.

in the rear seats from operating climate controls.
[0088] At step 604, once an occupant enters a vehicle, their
nomadic device may be connected to the VCS. The occupant
may connect their nomadic device with the VCS using, but
not limited to, USB, BLUETOOTH, or other means of con

play system controlled by an occupant’s nomadic device. The

necting for communication between the device and system.
At step 606, the VCS may recognize the occupant’s nomadic

passenger simultaneously communicating information using

device and allow connection to the system. If the VCS does
not recognize the occupant’s nomadic device it may decline
connection to the system. The driver may inhibit or limit
certain occupant connections based on previously set occu

pant restrictions. If the nomadic device is connected by the
VCS, the system may start synchronization with the nomadic
device at step 608. Synchronization includes, but not limited
to, the current control status of the vehicle features from the
VCS to the nomadic device.
[0089] At step 610, the driver or owner of the vehicle may

[0094]

FIG. 7 is a block system architecture of a vehicle

computing system having a user-interactive information dis
system may have a driver, front seat passenger, and rear seat

their handheld devices to send information from their device
and share it with the VCS. The driver handheld device 702
may connect with the VCS using, but not limited to, a USB

connection or wirelessly using BLUETOOTH technology.
The front seat passenger handheld device 704 may connect
with the VCS using, but not limited to, a USB connection or
wireless using BLUETOOTH. The rear seat passenger hand
held device 706 may connect with the VCS using, but not
limited to, a USB connection or wireless using BLUE
TOOTH.

allow synchronization of certain nomadic devices. For

[0095]

example, the owner of the vehicle may not allow passenger

occupants to connect their nomadic device to the VCS allow

The system may have a connection 708 allowing

synchronization of multiple nomadic devices when someone

ing the system to recognize the device. If the system recog

other than the owner is driving the vehicle. In the event the
vehicle detects that the driver is the owner of the vehicle, the

nizes the nomadic device, it may connect and begin commu
nication using the systems communication manager 710. The
communication manager may assign a priority for each
device connected to the VCS. Priority of which handheld

VCS may grant all passenger nomadic device synchroniza
tion requests. In the event the vehicle detects that the driver is

a secondary driver (e.g. temporary user, teenager, employee,
etc.), the vehicle may not allow synchronization of passenger
nomadic devices at step 612.
[0090] At step 614, the passenger may select a vehicle
feature to control once the nomadic device has been synchro

nized with the VCS. For example, the passenger’s smart
phone may select media controls and push a playlist form

device may communicate with a vehicle function or feature
when multiple devices are trying to communicate at the same
time may be con?gured by the driver or vehicle owner. An

example of priority of which handheld device may override
the other devices connected to the VCS may be set to enforce
the front passenger to have priority over the back seat passen

gers. Another example of priority being con?gured when

their smart phone to the VCS to play over the vehicle’ s enter

multiple handheld devices are communicating with the VCS

tainment system. The passenger may adjust and control the
selected vehicle feature that may include, but not limited to,

may be that if the driver’ s handheld device is commanding a
playlist, the passengers may not override that infotainment
function.

selecting the song to play, controlling music volume, and/or
adjusting tuning features of the entertainment system at step
616.

[0091] At step 618, once the passenger adjusts the selected
vehicle feature they may have the option to send that change
to the VCS. Once the passenger veri?es the adjustment or

[0096] Once communication begins with the connected
nomadic device, the system may synchronize the current
control status of the vehicle features from the VCS to the
nomadic device with the use of the systems management
arbitration 712. The synchronization of the current control
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status may allow the handheld device to see the settings of the
selected vehicle feature or function is currently set at. For

example, once the handheld device is synchronized with the
VCS the passenger may see on the handheld device screen

Passenger interaction with the VCS may be determined where
the device is connected to the VCS in the vehicle, using wire
and/or wireless technology including, but not limited to, USB
and BLUETOOTH technology. In an embodiment shown in

that the current climate control temperature is set at 65

FIG. 8, the physical connection port 814 is securely mounted

degrees.

to the passenger seat 802. The arrangement allows for
employing a system and method for interconnecting a pas

[0097]

The VCS 714 may communicate with the passen

ger’s nomadic device and allow adjustment and controls of

senger’s brought-in handheld device by detecting where the

vehicle features to take place by the passenger. If the owner or

passenger is located in the vehicle. The passenger detection
system may monitor one or more seat inputs including, but

driver con?gured limited passenger controls of vehicle fea
tures, the VCS may restrict or limit some of the passenger

not limited to, physical connection port 814, vehicle seat

commands. Based off the passenger’s commands, the VCS
may display information to the driver at the instrument panel
display 718. The VCS may also display updates, or adjust

wireless transceiver 810, and/ or a passenger detection sensor

ments made by the passenger to the vehicle control feature at
the center stack vehicle display 720. An example of a passen

ger command being displayed at the instrument panel and/or
center stack display may be a passenger sending navigation
destination data from their nomadic device to the VCS. For
example, if the passenger has looked up a destination that may
need to be communicated to the driver, he may connect his
smart phone to the VCS and transmit the data from the smart

phone to the system for driver display.
[0098]

An example of a passenger sending data to the

audio/media module 722 of the VCS. If the passenger sends a

request to play a certain song or play list, the command may
be sent from the passenger’s nomadic device to the audio/
media system of the vehicle allowing the information on the
nomadic device to be transmitted to the VCS for sharing. The

808. For example, if the passenger connects the nomadic
device to the physical connection port 814 (e. g. USB) on the
seat, the VCS may detect that the passenger is connecting
from that seat 802 by receiving the physical connection port
address and/ or monitoring the one or more seat sensors 804,

806, 808.
[0102] In the example given above, theVCS may determine
the amount of access and control a nomadic device may have
based on the passengers location in the vehicle. In another

example, if the driver connects their nomadic device into the
physical connection port 814 of a passenger backseat to try
and override the system based on nomadic device location
allowing the driver to control ‘lock out’ features when the
vehicle is moving, this system may detect that the driver is not
located in the backseat based on one or more seat sensors

therefore denying the request for greater VCS control of

instruction and commands by the vehicle passenger using

features and functions that may be allowed to a backseat
passenger.

their handheld device to communicate with the VCS and other
vehicle control modules may exchange the commands via one

validate an occupant presence at that seating position in the

or more vehicle communication networks 716. Other vehicle

systems and features that may communicate with the passen
ger’s nomadic device may include, but is not limited to,
climate control, navigation system, and passenger seat con
trols.
[0099] In another example, the passengers may transmit
and download data to the VCS. For example, if a rear seat

passenger enjoys a playlist that was transmitted from the front
seat passenger to the VCS, the rear seat passenger may down

load that playlist from the VCS to their nomadic device. The
passengers may be able to exchange information with each
other from their nomadic devices while connected to the
VCS.
[0100] FIG. 8 is a graphical representation of one embodi
ment of using a seat to identify nomadic device communica
tion control with a vehicle computing system. A passenger

detection system integrated with the vehicle computing sys

[0103]

The seat 802 may contain one or more sensors to

vehicle. The seat 802 may contain one or more back sensors
804, and one or more seat sensors 806 to ensure an occupant

is present in that seat. The seat 802 may also have one or more
additional sensors 808 that may detect one or more occupant

features including, but not limited to, body temperature, and/
or a weight sensor. The seat sensors may be placed on all seats

in the vehicle including, but not limited to, front seats, back
seats, and/ or bench seating.
[0104] The seat 802 may also contain a module and/or
wireless transceiver 810 having an antenna 812. The module
and/or wireless transceiver 810 may communicate to the VCS

a detected nomadic device using wireless technology. The
module and/or transceiver 810 may be able to identify the
location of the passenger based on the detected wireless tech
nology. The VCS may also determine the location of the
passenger in the vehicle using the received wireless detection
of the nomadic device from the seat transceiver in combina

tem may allow a nomadic device to communicate VCS func

tion with the one or more seat sensors. For example, if a

tionality controls based on where the passenger is located in
the vehicle. This interface embodiment may be implemented
to disable certain ‘locked out’ functionality while the vehicle

passenger is sitting in the backseat, the wireless transceiver in
the backseat may detect a stronger signal than the wireless

is in motion. For example, the navigation display may ‘lock
out’ user input if the vehicle is moving. This attempt to ‘lock
out’ certain functionality of a device, feature, or product may
be done in the assumption that the user is possibly operating
a moving vehicle. In this embodiment, the VCS may detect a
nomadic device to a non-driver using a physical connection

transceiver in the driver’s seat and/or front passenger seat.
The VCS may determine nomadic device location based on

the signal strength of the identi?ed wireless device using
analysis between one or more wireless transceivers embed

ded in the vehicle seats and/or vehicle passenger cabin.
[0105] In another embodiment, in addition to or in combi

and/ or wireless antenna in connection with one or more seat

nation of the one or more seat sensors, the vehicle may imple
ment an in-vehicle camera system to identify where a passen

sensors.

ger is located in the vehicle before allowing access to vehicle

[0101] The VCS may allow control of vehicle features and
functions with the use of a brought-in device including, but
not limited to, a mobile phone, media player and/or tablet.

The in-vehicle camera system may eliminate the use of seat
sensors and communicate passenger location to the VCS. The

features and functions using the passenger’s nomadic device.

