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MOBILE DEVICE GATEWAY SYSTEMS AND METHODS

CROSS-REFERENCE TO RELATED PATENT APPLICATIONS

[0001] The present application claims the benefit of and priority to U.S. Provisiona
Patent Application No. 60/881,953 filed January 23, 2007, the entire disclosure of which is
incorporated by reference herein. The present application claims the benefit of and priority
to U.S. Provisional Patent Application No. 60/889,212 filed February 9, 2007, the entire

disclosure of which isincorporated by reference herein.
BACKGROUND

[0002] The present application relates generaly to the field of communication, navigation,
and user control in amotor vehicle. The application relates more specifically to systems
and methods for establishing and conducting communications between vehicle control
systems and remote sources.

[0003] Vehicles typically include anumber of electronics systems and subsystems such as
an audio system, amobile telephone system, anavigation system, avehicle entertainment
system, an engine management system that may be controlled by auser interface, an HVAC
system, etc. One or more of these systems may include or be provided by avehicle control
system that may be setup in the vehicle. The control system may include a control interface
and accompanying controls and may be configured to be coupled or integrated with other

vehicle electronic systems, such as adisplay system or an audio system.

[0004] Conventional vehicles may have control systems that are relatively "stand alone"
in that they do not communicate well with other vehicle systems or remote sources. For
example, while some vehicle control systems may be configured to control an entertainment
system or HVAC system, the control system may have limited connectivity to other vehicle
systems or remote sources. When typical vehicle control systems are capable of
communicating with aremote source, it isusually to accomplish a specific task with a
single remote source. For example, some control systems may be able to conduct a hands-
free mobile communications task with acellular telephone. Asremote sources such as
personal digital assistants, mobile phones, portable media devices, and portable navigational

devices have become more popular and important for business and persona use, it has



WO 2008/091727 PCT/US2008/050436

become more desirable to increase connectivity and interactivity between remote sources
and vehicle systems.

[0005] Thereisaneed for avehicle network gateway capable of facilitating multiple
simultaneous data connections with aplurality of remote sources. Further, there is aneed
for avehicle control system capable of serving as avehicle network gateway for the
plurality of connected remote sources and avehicle data bus. Further, there isaneed for a
vehicle control system capable of facilitating the transfer of data from vehicle hardware
modules to remote sources. Further, there is aneed for amethod of using avehicle control
system with a connection to avehicle data bus and aplurality of remote sources to provide
increased functionality to one or more connected remote sources. Further, there isaneed
for amethod of using avehicle control system connected to aplurality of remote sources to
provide control system enhancements or features. Further, there isaneed for avehicle
control system capable of accepting audio streamed from wired or wireless remote sources
and outputting the audio through the vehicle audio system. Further, there is aneed for a
vehicle control system capable of accepting video streamed from wired or wireless remote
sources and outputting the video through the vehicle display system. Further, thereisa
need for avehicle control system having the ability to receive turn-by-turn directions from a
persona navigation device over awired or wireless connection and having the ability to
send these directions to avehicle audio system for playback. Further, there isaneed for a
vehicle control system having the ability to connect to an externa memory device (e.g.,
USB memory drive), read media files from the memory device, decode media files from the
memory device, and send audio to avehicle audio system for playback. Further, there isa
need for avehicle control system having the ability to decode files from a connected media
player and having the ability to play digital rights management (DRM) protected files.
Further, there isaneed for avehicle control system having the ability to display and sort
files stored on a connected remote source. Further, there isaneed for avehicle control
system having the ability to access media files via voice command.

[0006] It would be desirable to provide a system and/or method that satisfies one or more
of these needs or provides other advantageous features. Other features and advantages will
be made apparent from the present specification. The teachings disclosed extend to those
embodiments that fall within the scope of the claims, regardless of whether they accomplish

one or more of the aforementioned needs.
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SUMMARY

[0007] One embodiment relates to a control system for mounting to avehicle and for
providing information to an occupant of the vehicle from afirst source device. The vehicle
includes an audio system and/or adisplay system. The control system includes afirst
interface for communicating with the first source device. The control system further
includes a second interface for providing asignal to the audio system and/or the display
system. The control system yet further includes aprocessor. A memory unit is
communicably connected to the processor and includes afirst transport configured to send a
control signal to the interface. The memory unit further includes a first manager configured
to receive acommand from an application and to translate the command from the
application into a command for the transport.

[0008] Theinvention is capable of other embodiments and of being practiced or being
carried out in various ways. Alternative exemplary embodiments relate to other features

and combinations of features as may be generally recited in the claims.

BRIEF DESCRIPTION OF THE FIGURES

[0009] Theinvention will become more fully understood from the following detailed
description, taken in conjunction with the accompanying drawings, wherein like reference
numerals refer to like elements, in which:

[0010] FIG. lisaperspective view of amotor vehicle that includes anumber of vehicle
systems, including avehicle control system, according to one exemplary embodiment;
[0011] FIG. 2isafront elevation view of the user interface of the vehicle control system
of FIG. 1, according to an exemplary embodiment;

[0012] FIG. 3isablock diagram of the vehicle control system of FIG. 1, according to an
exemplary embodiment;

[0013] FIG. 4isamore detailed embodiment and block diagram of the vehicle control
system of FIG. 3, according to one exemplary embodiment;

[0014] FIG. 5isaperspective view of avehicle control system and aremote source,
according to one exemplary embodiment;

[0015] FIG. 6isblock diagram of avehicle control system communicating with a

plurality of remote sources, according to an exemplary embodiment;



WO 2008/091727 PCT/US2008/050436

[0016] FIG. 7isablock diagram of avehicle control system communicating with a
plurality of remote sources and having an interface module connected to avehicle data bus
and aplurality of vehicle hardware modules, according to an exemplary embodiment;
[0017] FIG. 8isablock diagram illustrating avehicle control system facilitating a
plurality of simultaneous communications links with aplurality of remote sources,
according to an exemplary embodiment;

[0018] FIG. 9isaflow diagram of amethod of responding to areceived text message,
according to an exemplary embodiment;

[0019] FIG. 10A isablock diagram of acontrol system coupled to abody control module,
according to an exemplary embodiment;

[0020] FIG. 10B isaflow diagram of amethod of communications between aremote
device and acontrol system, according to an exemplary embodiment;

[0021] FIG. 10c isaflow diagram of amethod of communications between aremote
device and acontrol system, according to another exemplary embodiment;

[0022] FIG. 1lisaflow diagram of amethod of decoding afile, such as atext message,
according to an exemplary embodiment;

[0023] FIG. 12 isaflow diagram of amethod of running an Internet audio application,
according to an exemplary embodiment;

[0024] FIG. 13 isaflow diagram of amethod of vehicle training using a phone system of
the vehicle control system, according to an exemplary embodiment;

[0025] FIG. 14 isaflow diagram of amethod of finding a service station using aremote
device, according to an exemplary embodiment;

[0026] FIG. 15isaflow diagram of amethod of updating preferences on aremote device,
according to an exemplary embodiment;

[0027] FIG. 16isaflow diagram of amethod of changing settings on aremote device,
according to an exemplary embodiment;

[0028] FIG. 17 isaflow diagram of amethod of determining aroute using aremote
navigation device, according to an exemplary embodiment;

[0029] FIG. 18A isablock diagram of acontrol system coupled to amobile digital radio,
according to an exemplary embodiment;

[0030] FIG. 18B isaflow diagram of amethod of using the digital radio device of FIG.
18A, according to an exemplary embodiment;
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[0031] FIG. 19A isablock diagram of a system for synchronizing and/or transferring data
between multiple remote locations, according to an exemplary embodiment;

[0032] FIG. 19B isaflow diagram of amethod for digital dictation using avehicle control
system, according to an exemplary embodiment;

[0033] FIG. 20isablock diagram of avehicle control system, according to an exemplary
embodiment;

[0034] FIG. 21isablock diagram of afunctional software and/or hardware architecture of
avehicle control system, according to an exemplary embodiment;

[0035] FIG. 22 isablock diagram of a software architecture for avehicle control system,
according to an exemplary embodiment;

[0036] FIG. 23isablock diagram of a system for providing control signals to avehicle
control system and/or software, according to an exemplary embodiment;

[0037] FIG. 24A isaprocess flow diagram of amethod for determining compatibility
between a device and avehicle control system, according to an exemplary embodiment; and
[0038] FIG. 24B isaprocess flow diagram of a cataloguing method between a device and

avehicle control system, according to an exemplary embodiment.
DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS

[0039] Before turning to the figures which illustrate the exemplary embodiments in detail,
it should be understood that the application isnot limited to the details or methodology set
forth in the following description or illustrated in the figures. It should also be understood
that the phraseology and terminology employed herein is for the purpose of description only
and should not beregarded as limiting.

[0040] Referring to FIG. 1, avehicle 100 includes anumber of subsystems for user
convenience and entertainment. Vehicle 100 generally includes aheating, ventilation, and
air-conditioning (HVAC) system, a sound system, and avehicle control system 106 (e.g.,
media system, navigational system, entertainment system, display system, communications
systems, etc.). The HVAC system, sound system, and other systems may be coupled to
vehicle control system 106, which is capable of controlling and monitoring avariety of
systems, automatically or by amanual user command. It isnoted that in various exemplary
embodiments, vehicle 100, the HVAC system, the sound system, and other vehicle systems
may be of any past, present, or future design capable of housing (in the case of vehicle 100)

and interacting with vehicle control system 106.

-5-
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[0041] Referring to FIG. 2, one exemplary embodiment of vehicle control system 106 is
shown. Vehicle control system 106 generally includes an output display 108, one or more
knobs 110, one or more pushbuttons 112, and one or more tactile user inputs or pushbuttons
114, which facilitate controlling various vehicle functions. Output display 108 may be
configured to display datarelated to the control of the vehicle functions. In one exemplary
embodiment, output display 108 may be atouch-screen display, while in other exemplary
embodiments, may be any other non-touch sensitive display. In still other exemplary
embodiments, output display 108 may be of any technology (e.g., LCD, DLP, plasma,
CRT), configuration (e.g., portrait or landscape), or shape (e.g., polygonal, curved,
curvilinear). The surface of the display may be curved in three dimensions or flat. Output
display 108 may be amanufacturer installed output display, an aftermarket output display,
or an output display from any source. Output display 108 may be an embedded display
(e.g., adisplay embedded in the control system or other vehicle systems, parts, or
structures), astandalone display (e.g., aportable display, a display mounted on amovable
arm), or adisplay having any other configuration. Input knobs 110 and pushbuttons 112
and 114 may be configured to control functions of the HVAC system such as fan speed,
cabin temperature, or routing of air flow, to control playback of media files over the sound
system, to control retrieval of phonebook entries, to control afunction of a connected
remote source, or to control any other desired vehicle function.

[0042] It should be noted that pushbuttons 114 and/or other user interface elements (e.g.,
knobs 110) may bereconfigurable. The function of pushbuttons 114, for example, may be
reconfigured to match the content on the screen. Accordingly, auser may be able to make
selections with pushbuttons 114 specifically relating to an application making use of the
display screen.

[0043] Pushbuttons 114 typically alow for the selection and display of various functions
of vehicle control system 106 including sound system control, media system control,
display system control, communications system control, hands-free phone use, HVAC
system control, contact or address/phone book management, calendar viewing and
modification, and vehicle data logging. The operation of pushbutton 114 for media
playback may display amedia playback menu screen or execute commands that allow the
user to view, select, sort, search for, and/or play audio or video files by tactile or oral
command. The operation of pushbutton 114 for hands-free phone operation may display a

menu screen or execute commands that allow the user to connect vehicle control system 106

-6-
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to amobile phone so that speaking into the vehicle console of vehicle control system 106
operates the mobile phone. The operation of pushbutton 114 for HVAC control may
display amenu screen or execute commands that allow the user to control cabin temperature
and air flow by tactile or oral command. The operation of pushbutton 114 for contact
management may display amenu screen or execute commands that allow the user to view,
list, select, sort, search for, edit, and/or dial one or more entries containing personal contact
information, by use of atactile or oral command. The operation of pushbutton 114 for
calendar management may display amenu screen or execute commands that allow the user
to view, list, select, sort, search for, edit, and/or create one or more entries containing
persona schedule information by tactile or oral command. The operation of pushbutton 114
for vehicle log management may display amenu screen or execute commands that allow the
user to input, view, select and/or reset information related to the vehicle operation (e.g., fuel
economy, engine temperature, distance to empty, etc.) by tactile or oral command. The
operation of pushbutton 114 for controlling amobile digital radio player (not illustrated in
FIG. 2) may display adigital radio control menu screen or execute commands that allow the
user to connect vehicle control system 106 and a mobile digital radio player, to view, select,
sort, search for, and/or otherwise interact with the various content channels of the satellite
radio service accessed using the mobile digital radio player, and/or to view, select, sort,
search for, and/or otherwise interact with satellite radio content files stored on the mobile
digital radio player, using tactile and/or oral commands. The operation of pushbuttons 114
for display control (not illustrated in FIG. 2) may display amenu screen or execute
commands that allow the user to input, view, set, select, and/or change display profile
settings or display settings such as color, resolution, size, language, tilt, or any other setting
or variable by tactile or oral command. The operations of pushbuttons 114 for
communications control (not illustrated in FIG. 2) may display amenu screen or execute
commands that allow the user to input, view, select, reset, set, or activate communications
settings or communications modes by tactile or oral command. According to various other
exemplary embodiments, input from gesture sensors or presence sensors may be provided
to vehicle control system to detect something other than touch. The gesture sensors or the
presence sensors may be provided in place of tactile controls or in addition to tactile
controls.

[0044] Pushbuttons 114 (and/or any other user interface element(s)) of vehicle control

system 106 may beused to control other vehicle subsystems such as, but not limited to,

-7-
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vehicle door locking systems, vehicle cruise control systems, seat control systems, window
control systems, vehicle lighting systems, vehicle radio system, wireless control systems
(e.g., universal transmitter systems, remote control system, trainable transmitter systems, a
HomeLink® system, etc.), media control systems, and/or any other control system that may
accept user input.

[0045] Referring to FIG. 3, vehicle control system 106 is capable of accessing data files
from aremote source 116 over acommunication link 118. For example, vehicle control
system 106 may access media files, phonebook data files, calendar data, or any other
accessible data for use by vehicle control system 106. Vehicle control system 106 may be
capable of accessing data files from multiple remote sources over asingle or multiple
communication links. Vehicle control system 106 may also send and receive requests,
signals, files, commands, messages (e.g., text messages, voice messages, €etc.), meta
information, stream data or information, and any other type of data to and/or from remote
source 116 over communication link 118.

[0046] Vehicle control system 106 generally includes a communication device 120, a data
processing system 122, adisplay driver 124, auser interface 126, an audio input device 128,
an audio output device 130, an output display 108, and amemory device 132.

[0047] Communication device 120 is generally configured to establish communication
link 118 with remote source 116. In one exemplary embodiment, vehicle control system
106 may establish awireless communication link such aswith Bluetooth communications
protocol, an IEEE 802.1 1 protocol, an IEEE 802.15 protocol, an IEEE 802.16 protocol, a
cellular signal, ashared wireless access protocol-cordless access (SWAP-CA) protocol, a
wireless universal serial bus (USB) protocol, or any other suitable wireless technology. In
another exemplary embodiment, vehicle control system 106 may establish awired
communication link such aswith USB technology, |EEE 1394 technology (e.g., Firewire
technology), optical technology, other serial or paralel port technology, or any other
suitable wired link. According to various other exemplary embodiments, vehicle control
system 106 and communication device 120 may form both wireless and wired connections
with aplurality of remote sources. Communication links may be formed such that
communication device 120 may be simultaneously connected to multiple remote sources.
Communication device 120 may send and receive one or more data streams, data strings,
data files and/or other types of data (e.g., non-file based data) from remote source 116. In

various exemplary embodiments, the data files may include text, numeric data, audio, video,

-8-
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program data, command data, information data, coordinate data, image data, streaming
media, or any combination thereof.

[0048] Data processing system 122 is coupled to communications device 120 and is
generally configured to control each function of vehicle control 106. Data processing
system 122 may facilitate speech recognition capabilities of vehicle control system 106 for
the convenience of the user. Data processing system 122 may include digital or analog
processing components and/or be of any past, present, or future design that facilitates
control or provides processing features to vehicle control system 106. Data processing
system 122 may be a single data processing device or multiple data processing devices.
Data processing system 122 may be a data processing device having data processing sub-
devices or components. Data processing system 122 may include any combination of
program software and hardware capable of providing control, display, communications,
input and output features to the vehicle. Data processing system 122 may coordinate,
control, and/or facilitate the various devices, components and features of the vehicle control
system (e.g., communications device 120, output display 108, display driver 124, memory
device 132, audio system 104, user interface 126, audio input device 128, audio output
device 130, etc).

[0049] Display driver 124 is coupled to output display 108 and istypically configured to
provide an electronic signal to output display 108. In one exemplary embodiment, the
electronic signal may include the text and/or numeric data of the data files, while in other
exemplary embodiments, any other desired data may be included with the text and/or
numeric data or by itself in the electronic signal to output display 108. In another
exemplary embodiment, display driver 124 may be configured to control output display 108
with touch-screen capabilities, while in other exemplary embodiments, display driver 124
may be configured to control output display 108 without making use of touch-screen
capabilities. Display driver 124 may include any number of functions, software or
hardware, to facilitate the control and display of images on output display 108. In still other
exemplary embodiments, display driver 124 may be of any past, present, or future design
that allows for the control of output display 108.

[0050] User interface 126 istypically configured to facilitate tactile user interaction with
vehicle control system 106. In various exemplary embodiments, user interface 126 may
include pushbuttons or rotatable knobs asin the exemplary embodiment of FIG. 2 in any

similar or dissimilar configuration or may include other tactile user contact points.

9.
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[0051] Audio input device 128, for example amicrophone, isconfigured to receive the
utterance of auser for transmission to data processing system 122 for speech recognition so
that the functions of vehicle control system 106 may be operated by voice command. Audio
output device 130, for example abuilt-in speaker, is configured to provide the user with an
audio prompt of various functions, such as user selection confirmation.

[0052] Memory device 132 is configured to store data accessed by vehicle control system
106. For example, memory device 132 may store data input by remote source 116, data
created by data processing system 122 that may be used later, intermediate data of usein
current calculation or process, or any other data of use by vehicle control system 106.
[0053] Referring to FIG. 4, vehicle control system 106 and remote source 116 are shown
in greater detail. Data processing system 122 may generaly include atext-to-grammar
device 134, a speech recognition device 136, and atext-to-speech device 138. Data
processing system 122 may include any number of additional hardware modules, software
modules, or processing devices (e.g., additional graphics processors, communications
processors, €tc.).

[0054] Text-to-grammar device 134 ispreferably coupled to communication device 120
and is generaly configured to generate a phonemic representation of the text and/or numeric
data of each of the data files received by communication device 120 from remote source
116. The phonetic representation of the text and/or numeric data of each data file may be
configured to facilitate speech recognition of each data file. After conversion of adatafile
to aphonemic representation, the data file may be accessed via an oral input command
received by speech recognition device 136 via audio input device 128. According to an
exemplary embodiment, text-to-grammar device 134 may be able to provide phonemic
representations of information received from aremote source.

[0055]  Speech recognition device 136 istypically configured to receive an oral input
command from auser via audio input device 128. Speech recognition device 136 compares
the recelved oral input command to a set of predetermined input commands, which may
have been configured by text-to-grammar device 134. In various exemplary embodiments,
the input commands may be related to the playback of amedia file, the dialing or input of a
phone book entry, the entry or listing of calendar or contact data, the control of the HVAC
system, or any other desired function to be performed on data. Speech recognition device
136 may determine an appropriate response to the oral input command received from the

user, for example, whether the oral input command isavalid or invalid instruction, what

-10-
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command to execute, or any other appropriate response. According to an exemplary
embodiment, speech recognition device 136 may be ableto trigger or activate a display
reproduction mode when certain commands are recognized. Furthermore, speech
recognition device 136 may be able to pass commands to remote device 116 to facilitate
interactive control of aremote source via a communication link.

[0056] Text-to-speech device 138 is generally configured to convert the text and/or
numeric data of each data file received from remote source 116 into an audible speech
representation. This functionality may allow vehicle control system 106 to audibly give
data to the user via audio output device 130 or the audio system 104. For example, vehicle
control system 106 may repeat auser selected function back to the user, provide
navigational information, announce directions, announce menu options, announce media
fileinformation, provide phonebook or contact information, or other information related to
data stored in memory 132, remote source 116, remote server 154, etc. According to an
exemplary embodiment, text-to-speech device 138 may be able to provide an audible speech
representation of information received from aremote source.

[0057] According to various other exemplary embodiments, text-to-grammar
functionality, speech recognition functionality, and text-to-speech functionality are
implemented primarily in software and data processing system 122, which is a general
purpose data processing system. According to yet other exemplary embodiments, text-to-
grammar functionality, speech recognition functionality, and text-to-speech functionality
are implemented partially in software and partially in hardware.

[0058] Memory device 132 includes both avolatile memory 140 and anon-volatile
memory 142. Volatile memory 140 may be configured so that the contents stored therein
may be erased during each power cycle of the vehicle control system 106 or the vehicle 100.
Non-volatile memory 142 may be configured so that the contents stored therein may be
retained across power cycles, such that upon vehicle control system 106 and/or vehicle 100
power-up, data from previous system use remains available for the user. According to an
exemplary embodiment non-volatile memory 142 may store one or more user profiles,
display profiles, communications profiles, navigation profiles, or any other type of user or
system setting file.

[0059] According to an exemplary embodiment, remote source 116 may be any suitable
remote source that includes atransceiver and is able to interface with vehicle control system

106 over communication link 118, in either awireless or wired embodiment. In various
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exemplary embodiments, remote source 116 may be one or more of amobile phone 144, a
personal digital assistant (PDA) 146, amedia player 148, apersonal navigation device
(PND) 150, apager 152, aremote server 154 that may be coupled to the Internet, or various
other remote data sources. Remote source 116 may have a storage device, one or more
processing devices, and one or more communications devices. According to an exemplary
embodiment, remote source 116 isaglobal positioning system capable remote source.
According to various exemplary embodiments, remote source 116 may connect to the
Internet or any other remote source with first communication device 160 while
communicating with vehicle control system 106 using second communication device 161.
[0060] Referring to FIG. 5, according to an exemplary embodiment, vehicle control
system 106 is shown replicating the display of remote source 116 on output display 108.
Remote source 116 is shown asaPDA or PND resting in supporting arm 502. Remote
source 116 may be alocation-sensing capable remote source (e.g., aremote source having a
GPS receiver) configured to access navigational data and to use this navigational datato at
least partially generate an image that may be shown on remote display 501. The vehicle
control system 106 may establish a communications link with remote source 116, initiate a
image replication mode, receive images from remote source 116, and display the received
images on output display 108. According to various exemplary embodiments, remote
source 116 is aremote source capable of generating (e.g., partially generating, completely
generating or otherwise generating, etc.) graphics for output to its own display and
communicating aimages of the image displayed (e.g., recently displayed, currently
displayed, or in the future displayed, etc.) on its own display to control system 106.
Providing an image from aremote source to avehicle control system 106 may be one
example of aremote source providing afeature or enhancement to avehicle control system
106. According to an exemplary embodiment, communications device 120 may allow
multiple remote sources to be connected to control system 106 simultaneously. When
multiple remote sources are connected to control system 106, more than one remote source
may be used to provide afeature or features to control system 106. For example, aPND
may include a GPS device and may generate amap image based on its navigational data.
This image may be transmitted to the control system for display and regularly updated as
the vehicle moves. The vehicle control system may also communicate audio turn-by-turn
directions to auser over avehicle audio system by connecting to aremote source such as a

PND and receiving turn-by-turn directions from the PND via the connected wired or
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wireless communications device. A mobile phone capable of conducting data
communications may be simultaneously connected to the control system. The mobile phone
may use its data features to download additional information about the image generated by
the PND. Thisinformation may then betransmitted to the control system for overlay or
other output on the control system. For example, the mobile phone may download locations
of nearby hotels or restaurants, transmit these locations to the control system, and the
control system may use both the image received from the PND and the coordinates received
from the mobile phone to provide an enhanced navigational feature to output display 108.
[0061] According to an exemplary embodiment, remote source 116 may have any number
of processes, software and/or hardware, to generate data for transmittal to control system
106. For example, remote source 116 may include a software program that extracts an
image (e.g., screenshot, abitmap screen dump, screen capture, etc.) of the information
presently or recently displayed on the remote display 501. This software may operate in
any number of ways including reading hardware devices of the remote source to extract the
information (e.g., amemory device, display buffer, display driver buffer, display hardware,
etc.) and/or using other software to extract the information (e.g., display driver software,
operating system software, etc.).

[0062] According to an exemplary embodiment, remote source 116 may also have
communications software configured to facilitate the transfer of data, information, or
images from remote source 116 to vehicle control system 106. Communications software
configured to facilitate the transfer of data may be integrated with the data generating
software or may berelatively separate communications software. This software may
include any number of variables that may determine the operation of the data generation and
transfer functions. For example, software loaded on remote source 116 may include
software with refresh rate variables (e.g., how often to generate data, how often to send
data, etc.), capture variables (e.g., how much of the screen to capture, what resolution to
capture at, how often to capture a screen, etc.), and transfer variables (e.g., how often to
transfer, how often to attempt to transfer, what meta information to include with the
transfer, whether to compress the image before transfer, etc.). These variables may be
changed or edited with auser interface provided by remote source 116 or with auser
interface provided by vehicle control system 106. For example, auser inside the vehicle
may edit relevant communications and display variables with input devices 112, 114, a

touch screen display 108, and/or with voice recognition. Relevant variable information may
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be stored within amemory device on remote source 116, within vehicle control system 106,
or both. Variable information may be stored within either remote source 116 or vehicle
control system 106 asprofile information (e.g., within adisplay profile, a communications
profile, etc.). This profile information may be stored in non-volatile memory (e.g., non-
volatile memory 142, flash memory, etc.) and may berecalled by vehicle control system
106 when needed.

[0063] FIG. 5 further illustrates a supporting arm 502 according to an exemplary
embodiment. Supporting arm 502 isillustrated as supporting remote source 116 via a
flexible arm and a cradle apparatus. Supporting arm 502 and accompanying cradle may be
apassive supporting arm and cradle (e.g., having only aholding or supporting function,
etc.) while remote source 116 communicates via awireless protocol or may be an active
cradle or docking station (i.e., facilitating awired and/or charging connection between the
remote source 116 and the control system 106, etc.). According to various other exemplary
embodiments, supporting arm 502 isnot included or used with the system and remote
source 116 may bephysically located anywhere interior or exterior of vehicle 100. For
example, remote source 116 may exist within the driver's pocket, in the driver's suitcase, on
the seat, a alocation exterior the vehicle, etc.

[0064] Referring to FIG. 6, according to an exemplary embodiment, control system 106 is
shown having data connections with avariety of remote sources. For example, control
system 106 may establish adata connection with cellular telephone 116a, a PND 116b, a
PDA 116c, amedia player 116d, etc. Control system 106 may be configured to establish
simultaneous data connections with aplurality of remote sources 116 using communications
device 120. For example, control system 106 may establish a ssimultaneous data connection
with mobile telephone 116a and media player 116d. According to various exemplary
embodiments, control system 106 may establish simultaneous data connections with any
combination and/or number of remote sources. Control system 106 may use data
processing system 122 and/or a communications device 120 to control the communications
between the vehicle control system and aplurality of remote sources. The connected
remote sources may transmit data directly to or from the vehicle control system. The vehicle
control system may also be used as anetwork gateway or router and may be configured to
route information from one remote source to other remote sources connected to the vehicle
control system. Vehicle control system 106 may include any number of hardware and/or

software components to implement multiple device connectivity. For example, vehicle
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control system 106 may have more than one wireless communications device, more than
one wired communications device, and/or any number of software drivers, software
profiles, and software applications configured to facilitate and control multiple device
connectivity.

[0065] Referring to FIG. 7, according to an exemplary embodiment, control system 106 is
shown having a connection with avehicle data bus 602. The connection with vehicle data
bus 602 may bevia an interface module of the control system. The vehicle data bus may be
connected to anumber of vehicle modules. These modules may include a GPS receiver
module 604, an engine control module 606, atransmission control module 608, a body
control module 610, aHVAC control module 612, afuel system module 614, a compass
module 616, atiming control module, an anti-lock braking module, etc. Vehicle data bus
602 may be any electronic communications network that interconnects vehicle components.
The vehicle modules connected to the vehicle data bus may typically receive input from
sensors (e.g., speed sensors, temperature sensors, pressure sensors, etc.) that the vehicle
module may use in calculation. Vehicle modules may also use actuators to conduct actions
commanded by the modules (e.g., turn on a cooling fan, change a gear, unlock adoor, etc.).
The modules may be configured to exchange data between themselves via the vehicle data
bus 602. The control system 106 or processing system 122 may be configured to route
information to or from vehicle modules on the vehicle data bus to or from other components
of the control system or to or from remote sources. According to various embodiments,
vehicle bus 602 may be avehicle bus of any type or technology. For example, vehicle bus
602 may be alocal interconnect network, acontroller area network, a FlexRay bus, aMedia
Oriented System Transport (MOST), a Keyword Protocol 2000 bus, a serial bus, aparallel
bus, aVehicle Area Network, aDC-BUS, alIDB-139% bus, a SMARTwireX bus, a CAN
(e.g., BCAN) bus, an IE bus (e.g., a GA-NET bus), etc. According to various exemplary
embodiments, vehicle data bus 602 may be of any past, present or future design capable of
providing an electronic communications network that interconnects vehicle hardware
components inside avehicle. Vehicle control system 106 may include any number of
hardware interfaces, transceivers, bus controllers, hardware controllers, and/or software
controllers configured to control communication activities of the vehicle data buses of the
vehicle.

[0066] Referring further to FIG. 7, according to an exemplary embodiment, control

system 106 may access data of vehicle data bus 602, and further of vehicle hardware
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modules 604-616, to provide features to control system 106 and/or to remote sources 116a
d. For example, control system 106 may read compass information from compass module
616 via vehicle data bus 602. Control system 106 may display this information on any of its
embedded displays, but may also transfer this information to aremote source for further
transmission, display, or processing. For example, remote source 116b (a PND) may use
the information retrieved from the compass module to more accurately generate
navigational images for transmission to the vehicle output display. According to another
exemplary embodiment, fuel system module 614 may send alow fuel warning or
information to control system 106. Control system 106 may then use a WiFi-enabled PDA
116c or data communications-enabled a cellular phone 116ato download information
regarding nearby gas stations. This information may be forwarded to control system 106 for
processing and display or routed through control system 106 to remote source 116b for
processing on the PND. It isimportant to note than any number of enhanced data or control
features may be added to control system 106 and/or to connected remote sources 116a-d
when control system 106 is capable of serving as anetwork gateway simultaneously
connected to aplurality of remote sources and vehicle hardware modules of avehicle data
bus.

[0067] Referring to FIG. 8, according to an exemplary embodiment, a control system 106
having a communications device 120 capable of serving as a communication gateway is
illustrated. Control system 106 may be ssimultaneously connected with devices on the
vehicle data bus, aplurality of remote sources 116, aremote server 154, and/or any number
of other vehicle systems or remote sources. Communications device 120 may bea
communications device capable of serving asawired and/or wireless network gateway.
Communications device 120 maybe acommunications device capable of creating a piconet.
Multiple devices and/or remote sources may be capable of forming communications links
with communications device 120. Communications device 120 may serve as amaster node
in aone-to-many data network, with any number of remote sources acting as daves.
According to one exemplary embodiments, communications device 120 is a Bluetooth
communications device capable of serving as amaster device or aslave device on a
Bluetooth® piconet or scatternet. Processing system 122 and communications device 120
may be configured to establish communications links, control data activities, and conduct
user interface functions necessary to provide network gateway features to vehicle control

system 106. According to various other exemplary embodiments, communications device
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120 maybe acommunications device (or group of communications devices) of any type or
design of the past, present or future capable of establishing multiple wireless data
connections and serving as anetwork gateway. Communications device 120 may work in
conjunction with data processing systems of the control system to accomplish various
communications and datatasks. For example, avehicle control system 106 having multiple
wired and wireless communications devices may use a data processing system 122, a
software operating system, and avariety of communications software to coordinate many of
the communications tasks of the vehicle control system and to enable the control system to
function as amobile device gateway.

[0068] Referring further to FIG. 8, according to an exemplary embodiment, control
system 106 has afirst wireless data communications range 802. This first wireless data
communications range may be based on afirst wireless protocol or technology. Control
system 106 may have a second wireless data communications range that enables it to
connect with remote sources outside of its first wireless data communications range. For
example, control system 106 may include a second wireless protocol or technology that
allows it to communicate with aremote server 154 located beyond the first wireless data
communications range 802. While control system 106 is shown communicating with
remote sources 116 in a star or one-to-many network topology, any network topology may
beused. For example, control system 106 and its communications device 120 may serve as
anode (or coordinator or controller) of ameshed network of anetwork made up of multiple
nodes. It isimportant to note that each remote source 116 may also have multiple
communications methods, devices, and/or protocols. For example, remote source 116a may
be amobile phone capable of maintaining simultaneous data connections with control
system 106 and a cellular antenna 804. Similarly, PND 116b may be a GPS device capable
of maintaining simultaneous data connections with control system 106 and a satellite 806.
Remote source 116¢, a PDA, for example, may be capable of maintaining simultaneous data
connections with control system 106 and a WiFi router 808. When used in this manner,
remote source 116c may access or communicate with devices on an external network (e.g.,
computers 810 of the WiFi network formed by wireless router 808, etc.). Vehicle control
system 106 may be able to coordinate or recognize these multiple communications and use
them for increased functionality. Remote sources 116 may also be configured to

communicate between themselves. For example, remote sources 116b and 116amay be
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capable of communicating between themselves while maintaining a connection with control
system 106. This connection is shown as communications link 812.
[0069] Referring further to FIG. 8, control system 106 may serve as awireless (or wired)
access point or router for all remote sources connected to the control system. For example,
remote source 116¢ (e.g., a PDA) may be able to send information to computers 810 from
remote source 116d (e.g., aportable media player) using control system 106 to route data
from remote source 116d to 116c to computers 810. Control system 106 may be able to
route information from the vehicle modules connected to the vehicle data bus to remote
sources and/or eventually to the network of router 808 and computers 810. According to
various exemplary embodiments, control system 106 may route information to and from any
vehicle module, system device, or remote device to which it is connected. Control system
106, including data processing system 122 and communications device 120, may be
configured to conduct all network tasks necessary to facilitate the described data
communications tasks. For example, control system 106 may control communications
device 120 to pair remote sources 116 to vehicle control system 106. Control system 106
may provide auser interface prompting the user through apairing process. Once devices
are paired and connected, communications device 120 may conduct any number of digital
and/or analog communications tasks necessary to conduct desired data or voice
communications. For example, communications device 120 (with or without help from data
processing system 122) may conduct any number of encryption tasks, modulation tasks,
spread spectrum tasks, prioritizing tasks, frequency hopping tasks, etc.

Text Messaging
[0070] Referring to FIG. 9, aflow diagram of amethod 900 of responding to areceived
text message is shown, according to an exemplary embodiment. A text message may be
received by adevice (e.g., PDA, cell phone, etc.) coupled to or connected to avehicle
control system (step 902), for example, vehicle control system 106. The vehicle control
system may display and/or playback options (e.g., using the display system and/or audio
output system) relating to responding to the text message (step 904). The options may
include, but are not limited to, reading the message (e.g., displaying and/or playing back the
message for auser of the vehicle), calling the sender of the message, ignoring the message,
transferring the message to another device, forwarding the message to another phone
number, forwarding the message to an e-mail address, and replying to the message (e.g., via

an audible or tactile input).
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[0071] If the user selects to read the message (step 906), the message may be displayed on
adisplay system (e.g., display system 108) and/or played back on an audio system (e.g.,
audio system 104) for the user (step 908). The audio system may use the text-to-speech
device 138 of FIG. 4 to configure the text message into an audible speech representation for
the audio system. If the user selects to call the sender of the message (step 910), the device
may call the sender of the message (step 912). The vehicle control system may use the
hands-free phone operation described in FIG. 2 to assist the device and user in calling the
sender of the message. |f the user selects to reply to the message (step 914), options for the
reply message may be displayed or played back on the vehicle control system (step 916) and
the user may choose an option and the option may bereceived by the vehicle control system
(step 918). For example, alist of options may be displayed or played back on the vehicle
control system, such as"Yes', "No", "l am driving", etc. The user may select apredefined
option to send as areply to the text message. Alternatively, the user may provide the
vehicle control system with an audible response via an audio input device, and the vehicle
control system may use a speech recognition device to convert the input into atext message
to send asareply to the text message. The reply may then be sent to the sender of the
original text message using the hands-free phone operation of FIG. 2 or other method (step
920).

Embedded Phone Module / Connected Phone Activity
[0072] Referring to FIG. 10A, ablock diagram of control system 106 coupled to avehicle
module 1002 (e.g., body control module 610) is shown, according to an exemplary
embodiment. Vehicle module 1002 may be comprised of various vehicle modules and
systems relating to the functionality of the vehicle. For example, alighting system, door
lock system, window system, security system module, HVAC system, and/or other systems
may be included within vehicle module 1002.
[0073] Control system 106 may include an embedded phone module 1000. Embedded
phone module 1000 may be configured to accept data from a cellular phone, PDA, or other
remote device that may connect to control system 106. Control system 106 may connect to
vehicle module 1002 via vehicle data link or bus 602, providing vehicle module 1002 with
data received from embedded phone module 1000. The data may include commands or
requests regarding various vehicle systems of vehicle module 1002. For example,

commands may include arequest to lock or unlock the doors of the vehicle, to lower or
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raise the windows of the vehicle, toturn on or off the interior lights of the vehicle, to turn on
the heat, air conditioning, or other HVAC feature of the vehicle, etc.

[0074] It isimportant to note that embedded phone module 1000 may be configured to
handle avariety of call types and/or communication types. For example, embedded phone
module 1000 may be configured to place avoice cal, send text messages (e.g., SMS
messages), operate as amodem using avoice call, send and/or receive control channel data,
and conduct data calls (e.g., IXRTT data cals). Furthermore, it isimportant to note that any
of the activities, call types, or communication types of the embedded phone may be
originated via logic of the vehicle control system and/or in response to signals received
from aremote source at the vehicle control system. Similarly, the activities, call types, or
communication types of the embedded phone may beterminated via logic of the vehicle
control system and/or in response to signals received from aremote source at the vehicle
control system. It isalso important to note that the activities, call types, or communication
types of the embedded phone may be managed by one or more software applications of
control system 106 or by a connected mobile network.

[0075] Referring to FIG. 10B, aflow diagram of amethod 1030 of communications
between aremote device (e.g., cell phone, PDA, etc.) and a control system (e.g., the control
system shown in FIG. 10A) is shown, according to an exemplary embodiment. A control
system (e.g., control system 106) of the vehicle may receive a communication request from
the remote device (step 1032), for example atelephone call from amobile phone. The
device may be connected and data may bereceived by the control system via the connection
or call (step 1034). The received data isinterpreted (step 1036), for example converted
from an audible command to atextual representation of the command.

[0076] Based on the interpreted data, asigna may be sent to avehicle module (step
1038). For example, if auser wishes to lock the doors of the vehicle, asignal to lock the
doors may be provided by the control system to the body control module. Once the
command indicated by the signal has been executed by the vehicle module, a confirmation
may bereceived by the control system from the vehicle module (step 1040). The
confirmation isthen sent to the connected device for use by the user (step 1042).

[0077] Referring to FIG. 10C, aflow diagram of amethod 1060 of communications
between aremote device (e.g., cell phone, PDA, etc.) and a control system (e.g., the control
system shown in FIG. 10A) is shown, according to another exemplary embodiment. A

vehicle module (e.g., door lock, engine, cluster display, etc.) may send information to the
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vehicle data bus, and the control system may receive the information from the vehicle data
bus (step 1062). The information received may then beinterpreted (step 1064), for example
to define asignal that may be sent to aremote device or other module for viewing by auser
of the vehicle. It isimportant to note that the information need not bereceived & the
control system from the vehicle data bus, but could be information generated by the control
system, information relating to a device connected to the control system, information from a
body module directly connected to the control system, or any other information.

[0078] A communications link (e.g., via aphone call) may be established between the
control system and aremote source (step 1066). According to an exemplary embodiment,
the communications link isformed using a phone module communicably or fixably coupled
to the control system (e.g., an embedded phone module). Once the link is established, a
signal representing the information may be provided to the remote source (step 1068). The
signal may correspond to a state of a system of the vehicle module (e.g., if the doors are
locked, if an alarm was activated, etc.).

[0079] According to an exemplary embodiment, the remote source contacted in method
1060 is a service organization or service provider. After receiving the information from the
vehicle control system, the service provider may further interpret the information and/or
forward the information (or amessage based on the information) to another device or source
(e.g., auser eemail address, apager, acell phone number, a device configured to receive
text messages, etc.). For example, the vehicle control system may include logic that
determines that a crash has occurred. Once this determination ismade, the vehicle control
system may use an embedded phone module to call aservice provider. The service provider
may inform emergency resources (e.g., an ambulance, the police) and also send an alert to a

family member's cell phone.

Software / Firmware Updates
[0080] From time to time, modules of the vehicle, the vehicle control system, and/or a
connected device may require software / firmware updates to enable additional features, to
fix errors, and/or to improve performance. According to an exemplary embodiment, the
vehicle control system may be configured to update based on information received from a
connected device. According to yet other exemplary embodiments, the vehicle control
system may provide updates from afirst connected device to another connected device. For

example, amobile phone connected to the control system via aUSB connection may be
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able to provide an update for aHomeLink® device connected to the vehicle control system.
The vehicle control system may be configured to receive one or more update files from a
connected device, network (e.g., the Internet, mobile phone network, etc.), or other
connected remote source. Once received, the vehicle control system may process the update
file to conduct the update and/or forward the update file to another connected device. The
updating activity may update control system or device firmware, operating system
components, software applications, device drivers, and/or any other module, function,
software, executable in non-volatile memory, configuration file, or component that may be
updated via software. The update process may include any number of authenticating,
decompressing, and/or decrypting steps to attempt to ensure the update is secure and/or
expected.

[0081] Referring to FIG. 11, aflow diagram of amethod 1100 of decoding a system
update file, for example via awired or wireless USB connection, is shown according to an
exemplary embodiment. The fileisfirst received by a system responsible for encoding and
decoding files (step 1102), such as control system 106. Method 1100 may then determine if
the signature of the file is available in akeyring (step 1104). The keyring generaly contains
decryption codes for known signers and signatures for files. The codes may be used to
determine file properties such as module model and serial number, vehicle vendor, model,
or VIN, etc. According to an alternative exemplary embodiment, any other technique of
determine if afile may be decrypted or not may beused. If the keyring does not have a
decryption code for the file, method 1100 may terminate. Otherwise the message may be
decrypted using the appropriate decryption code (step 1106).

[0082] If the decoding of the file is complete and/or correct (step 1108), then the resulting
extracted file may be applied to the appropriate vehicle function (step 1110). The encoded
or encrypted file may contain an executable command, configuration files, scripts, etc., that
may be applied once decoded. For example, the file may be an update file containing
information regarding user preference, and the preferences stored within the memory of the
vehicle control system may be updated with the update file once extracted. If the decoding
isnot complete or correct, a decrypt code may be applied again in an attempt to decode the

file (step 1106).
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Internet / Streaming Media
[0083] Referring to FIG. 12, aflow diagram of amethod 1200 of running an Internet
audio application is shown, according to an exemplary embodiment. The audio application
may be a streaming audio application (e.g., audio is continuously received and played back
on the vehicle control system) or otherwise (e.g., audio is downloaded to the vehicle control
system and then played back). According to various exemplary embodiments, the
application may be an audio application, video application, a combination of an audio and
video application, or other media application. The vehicle control system (e.g., control
system 106) may receive arequest from auser to play streaming audio from an Internet
location (step 1201)
[0084] A determination ismade asto whether adial-up connection may be formed using
Bluetooth connection to amobile device (step 1202). According to other aternative
embodiments, another connection may beused in place of aBluetooth connection, and
another network may be connected to other than a dial-up network. If aconnection may be
made, alink over the dial up network may be established (step 1204). The link may be a
point to point protocol (PPP) link or otherwise.
[0085] A determination ismade whether the network link signal strength is sufficient
(step 1206). For example, the network link may be deemed sufficient if the system
determines that streaming audio may be played on the vehicle control system of the vehicle
without substantial interruption in the audio output. If the network link is sufficient, a
connection to a selected site ismade in which audio data may betransferred from the siteto
the vehicle (step 1208).
[0086] The user may exit method 1200 in avariety of ways. The user may manually
select to exit method 1200, either via an audible or tactile input (step 1210). If the audio
data provided has ended (e.g., asong is done playing, an audio program has finished, etc.),
method 1200 may be terminated (step 1212). If the network link that was formed fails for
any reason, method 1200 may be terminated (step 1214). Otherwise, the audio data may

continue to be played back on an audio system of the vehicle control system.
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Training Assisted Via Phone System
[0087] Referring to FIG. 13, aflow diagram of amethod 1300 for device training using a
phone system of the vehicle control system is shown, according to an exemplary
embodiment. A phone system may be embedded within the control system, or acellular
phone may be coupled to the control system. Training may relate to auser training a
vehicle system on desired settings or preferences for the vehicle system (e.g., HVAC
preferences, seat properties (e.g., recline, seat position and location, etc.), etc.). Training
may also relate to auser training auniversal or trainable transmitter coupled to the vehicle
for operative transmission to atarget device external the vehicle. For example, training may
relate to programming auser interface element (e.g., abutton) of aHomeLink® device to
activate the transmission of asignal configured to be recognized by a garage door receiver
or other receiving device. A training process may be executed to train the device (step
1302). The user may be required to press and/or hold anumber of buttons inside the vehicle
or to press and/or hold abutton on the recelving device. A determination ismade asto
whether the training was successful (step 1304). This determination may be made by the
user, the vehicle control system, or adevice to betrained (e.g., auniversal transmitter). For
example, the user may speak into a microphone or indicate via atactile user interface (TUI)
or graphical user interface (GUI) that training was successful or was not successful. This
user input may bein response to aprompt from the universal transmitter or control system
to adisplay or audio playback device. The success of the training may relate to if the user
input was understood and the user preference was successfully set by the associated vehicle
system. If the training was successful, method 1300 may terminate.
[0088] Otherwise, adetermination ismade asto whether there is a connection to the
vehicle control system (step 1306) (e.g., a connection between the component to be trained
and the vehicle control system). If so, adetermination asto whether a connection may be
made between the vehicle control system and aphone or other outside device is made (step
1308). If so, aphone number relating to training assistance may be dialed by a phone
system of the vehicle control system (step 1310). The phone number may be apre-stored
number for user assistance or an updated number may beretrieved from a directory or
remote source. Audio and/or video playback of instructions for training a device may then
be presented to auser of the vehicle and avehicle system (step 1312). A prerecorded
message may be played back for the user, an operator may be available to talk to on the
phone line, or any other training method may be used in step 1312.
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[0089] According to an exemplary embodiment, the device to betrained and/or the
vehicle control system obtains information regarding which training step or aspect is failing.
Using this information, the device or system may look-up a certain number to dia (e.g.,
from alook-up table or database). Different numbers may relate to different training
problems. Once the number is dialed and a call established, the user may immediately hear
atraining message tailored to his or her specific problem. According to various other
exemplary embodiments, the failure or problem information istransmitted via data
communications via an embedded or connected communications device (e.g., embedded
phone, connected mobile phone, connected WiFi device, etc.) to aremote source. The
remote source may parse the information and based on the parsed information the remote
source may tailor the response provided back to the device or system. For example, the
remote source may provide a specific recorded message based on the information, the
remote source may send display information for output to avehicle display system, and/or
the remote source may connect the user via avoice connection to an appropriate resource.
[0090] It isimportant to note that the user may be provided with the option of calling or
receiving assistance in the event of afailure. For example, an audio prompt and/or a display
prompt may ask the user whether a call or should be made or assistance otherwise
requested. According to various exemplary embodiments, aphone number to call and/or a
website to visit may be displayed and/or played back. This may provide the user with the
option of receiving assistance at his or her leisure. It isalso important to note that the
assistance need not berequested via aphone call. For example, the device or system may
be configured to request ahelp file (e.g., text, PDF, etc.), an audio file (e.g., mp3 of
instructions, etc.), and/or awebsite or hypertext page relating to the failure or need for

assistance.

Navigation Activities
[0091] Referring to FIG. 14, aflow diagram of amethod 1400 of finding a service station
(e.g., afueling station) is shown, according to an exemplary embodiment. A
communication link may be established between aremote source (e.g., aPND) and a
vehicle control system (step 1402). A determination may be made asto whether the fuel
supply of the vehicle islow or not (step 1404). A signa may berelayed from afuel tank
system of the vehicle via avehicle data bus to the control system if the fuel tank islow (step
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1406). Otherwise, there may beno change to the status of the remote device (e.g., aPND)
(step 1418).

[0092] If the fuel level islow, the PND finds fueling station information for fueling
stations that are nearby (step 1408). The PND may search for all fueling stations within a
specific distance or location from the current location of the vehicle. For example, all
stations within a certain radius may be found (e.g., 10 mile radius, 20 mile radius, etc.), all
stations within a certain time period may be found (e.g., a station that will take 15 minutes
to drive to, 20 minutes, etc.), etc. Fueling station information may include an address,
phone number, cost of fuel, various specials or coupons associated with station products,
etc.

[0093] The location of the vehicle as determined by the PND may be altered. For
example, the speed pulse, gyro, or reverse gear of the vehicle may be used to adjust the
location of the vehicle as indicated by the PND. For example, in the time between steps
1406 and 1408, the position of the vehicle may change. The vehicle control system may
gather the various properties of vehicle movement and change the coordinates of the vehicle
location as provided by the PND, therefore adjusting the route provided in the steps below,
and aso adjusting the choices of fueling stations if necessary.

[0094] A display system (and/or an audio output system) may be updated to provide the
compiled fueling station information to auser of the vehicle (step 1410). The user may
indicate apreference to berouted to anearby fueling station (step 1412). If the user does
not want to be routed, no change to the status of the PND occurs (step 1418). If the user
does want to berouted, afueling station is selected (step 1414). The selection of the fueling
station may be made by the user either via atactile input or an audible command.
Alternatively, the control system and/or PND may select afueling station based on distance
to travel to the fueling station, the cost of fuel, or any other property selected by either the
user or the control system and/or PND. Once the fueling station is selected, the PND may
be used to find aroute to the fueling station to display and/or playback to the user of the
vehicle (step 1416).

[0095] Method 1400 may be adjusted to account for other vehicle properties than alow
fuel cell. For example, atire pressure gauge may indicate aproblem with atire pressure, a
door or trunk sensor may indicate an open door or trunk while traveling, or the lighting
system may indicate aproblem with amalfunctioning headlight or brake light and method

1400 may be used to locate a service station, rest stop, or other area where the problem can
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beresolved. Asanother example, the vehicle control system may receive weather
information from aremote source relating to severe weather (e.g., thunderstorm, snowy or
icy conditions, etc.), and method 1400 may be used to determine the safest route of travel
(e.g., traveling on amain thoroughfare or highway during icy conditions). In addition,
service information or video stream information may be used to signal aneed for the vehicle
to locate a service station and method 1400 may be used.

[0096] Referring to FIG. 15, aflow diagram of amethod 1500 of updating preferences on
aremote device, such asaPND, is shown, according to an exemplary embodiment. A
communication link between the PND and a control system is established (step 1502). A
device (e.g., akey fab, cell phone, PDA, or other personal hand-held device) is detected by
control system (step 1504). The detection may occur via awireless connection (e.g., the
device comes within range of the control system) or via awired connection (e.g., the device
includes an interface for coupling to the control system). The device may have a
personalized identification (ID) detected by the control system. The device may contain
data or otherwise be associated with various settings and preferences for the PND or other
remote device. The settings and preferences may betransferred to the PND or other remote
device, and the setting and preferences of the PND or other remote device may then be
adjusted (step 1506). As an example, akey fob may include settings or preferences relating
to aPND, and the connection between the key fob and control system may result in the
control system receiving setting and preference information and relaying the datato the
PND.

[0097] Method 1500 may be adjusted to include transferring setting and preference
information between any number and types of devices and remote devices.

[0098] Referring to FIG. 16, aflow diagram of amethod 1600 of changing settings on a
remote device, such as aPND, is shown, according to an exemplary embodiment. A
communication link between the PND and a control system is established (step 1602). A
vehicle preference may be detected or received (step 1604). According to one embodiment,
auser of the vehicle and PND may identify himself or herself to the control system, and the
preferences of the user may be stored in the memory of the control system. The user may
identify himself or herself via an audible command or tactile input, or the user may have an
identification tag or other device that may be detected by avehicle system of the vehicle

control system. Step 1604 may aso include the process of the user selecting preferences for
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the PND, and the selected preferences may or may not be stored in the memory of the
control system.

[0099] Preferences may includes seat position, side mirror positions, HVYAC system
settings, etc. Preferences may also include personal settings for aremote device such as a
PND. For example, personal settings for a PND may include amap color, map view (e.g.,
2-D, 3-D, zoom levdl, etc.), voice type, language, welcome greetings, itineraries, afavorites
menu, safety settings, recent destination listings, home location, music, profiles, etc.. The
various personal settings of the PND may be set for aparticular user of the PND.

[0100] Once the user isidentified and the preferences of the user are determined, the
settings of the PND may be adjusted (step 1606). The PND may store the settings in
memory for aparticular user. The PND may then update and change the settings for the
user (step 1608).

[0101] Referring to FIG. 17, aflow diagram of amethod 1700 of determining aroute
using a PND or other remote navigation device is shown, according to an exemplary
embodiment. A communication link is established between a control system and the PND
(step 1702). The control system receives auser input, either via an audible command,
tactile input, or other user interface, relating to arequest for aroute to a specific location
(e.g., "home") (step 1704). Examples of other locations may include restaurants, service
stations, points of interests (POIs), lodging, etc. The request is sent to the PND (step 1706).
The PND may be coupled to the control system via awired connection, or may
communicate with the control system wirelessly.

[0102] The PND receives the request and calculates aroute based upon the current
position of the vehicle (step 1708). Theroute is sent to the control system (step 1710) and
is configured for a display output or audio output device of the vehicle for the user (step
1712).

[0103] Method 1700 may be adapted for various purposes. For example, auser of the
vehicle may have a"favorites' list of locations which the user may choose to receive aroute
to. Theuser may aso use method 1700 to "re-route” or calculate anew route to travel from
the vehicle's current location to a destination (e.g., traffic, road, or weather conditions may
prompt the user to desire anew route). In addition, PND settings may be altered in
conjunction with method 1700. For example, zoom settings may be altered (e.g., the user

may request aview of the city, country, county, etc., or may request the map to zoom in or
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out), playback options may be atered (e.g., mute the sound, raise or lower the volume, etc.),
etc.

Digital Radio / Media Player Control
[0104] One type of media player isamobile digital radio, for example, a satellite digital
audio receiver system (SDARS) or ahigh-definition digital radio (HD radio). Mobile
digital radios may be capable of being moved by auser between the vehicle, office or
workplace, home, or other locations (e.g., the user taking the radio into a shopping center,
using the radio while a an exercise station, etc.). The mobile digital radio may be a
"standalone" device (e.g., the radio is functional without the use of an additional device or
may beused in conjunction with another device. The mobile digital radio may generally
connect to an audio input (e.g., acomputer a aworkplace or home, avehicle control system
of avehicle, etc.) using an audio output device of the mobile digital radio. Alternatively,
the mobile digital radio may connect wirelessly with another device.
[0105] Other examples of media players may include a satellite radio, an HD SDARS
radio, satellite video (e.g., aTV), video via WiMax or other technology, and other handheld
video devices.
[0106] Asdiscussed in FIG. 3, avehicle control system may be configured to send and
recelve data to and/or from aremote source over a communication link. Asan example,
vehicle control system 106 may input satellite radio service content that isbeing received in
"real time" by the mobile digital radio player, satellite service content that was previously
received by and stored in the mobile digital radio player, and/or any other data stored in the
mobile digital radio player that isusable by vehicle control system 106.
[0107] Referring to FIG. 18A, ablock diagram of control system 106 coupled to a mobile
digital radio 1810 is shown, according to an exemplary embodiment. Control system 106
may include adigital radio module 1802 configured to accept an input from mobile digital
radio 1810 and configure the input for an audio output device of control system 106, aswell
as be configured to accept an input from an input device of control system 106. Control
system 106 may couple to mobile digital radio 1810 either via wireless interface 1804 or
wired interface 1806.
[0108] Mohile digital radio 1810 may include aremote command and control interface
1812. Interface 1812 may be configured to accept auser input, either via audible command
or tactile input, relating to command and control signals. Interface 1812 may pass the

received signals to adigital radio player which controls the functions of radio 1810 based on
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the received signals. In various exemplary embodiments, the functions may include one or
more of satellite channel selection, playback of stored satellite radio service content, storing,
deleting, and/or otherwise managing received satellite radio service content, volume control,
and/or any other current-implemented or later-developed or unimplemented function of
radio 1810.

[0109] Player control module 1814 may beincluded in radio 1810. Module 1814 may
relate to controlling various functions of radio 1810. The functions may relate to the choice
of audio fileto play, the genre of audio files to select from, volume levels, and other audio
properties. Module 1814 may provide control system 106 with data corresponding to steps
1864-1868 of FIG. 18B. Radio 1810 may include various technologies, hardware, software,
algorithms, and any other resource that may be necessary or desirable to effect
authentication, encryption, decryption, and the like that may be required to enable interface
1812 to radio 1810.

[0110] Referring to FIG. 18B, aflow diagram of amethod 1850 of using the digital radio
device of FIG. 18A is shown, according to an exemplary embodiment. A control system of
avehicle may recognize the digital radio device (step 1852). Step 1852 may occur when a
user or control system initializes the method, may occur when the digital radio device
couples to the control system, or may occur when the digital radio devices comes within a
wireless range of the control system. A communication link, either wireless or wired, is
established between the control system and digital radio device (step 1854). The control
system provides auser interface (e.g., agraphica user interface (GUI), avoice-driven user
interface (VUI), atext user interface (TUI), etc.) for auser of the vehicle (step 1856). The
user may use the interface to send a command to the digital radio device via the control
system. The control system receives the commands (step 1858) and generates a control
signal based on the received command (step 1860). The control signa is sent viathe
communication link to the digital radio device (step 1862).

[0111] The digital radio device may provide the control system with status information
(step 1864), audio (step 1866), and metadata (step 1868). Status information may relate to
the status of the digital radio device (e.g., the products and services offered by the digital
radio device, if various products and services are available or not, operational state, status,
or associated ancillary information, etc.). The audio may be audio requested by the user via
the user interface. Meta information may relate to data associated with the audio (e.g., if a

song isprovided, artist, album, genre, and other music properties).
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Text-to-voice/Voice-to-Text of Synchronized Data Files
[0112] According to various exemplary embodiments, avehicle control system (e.g., a
vehicle control system shown in the FIGS, and described herein) may be configured to
provide conveniently activated synchronization, dataretrieval or downloading mechanisms
that allow transfer synchronization, updating or augmenting of the filesinto or out of the
vehicle control system. The vehicle control system may be configured to include adictation
engine that allow auser to dictate a spoken message using amicrophone coupled to the
vehicle control system. The dictation engine may convert the dictated speech into text using
speech-recognition technology. Thetext files can betransferred to or from the vehicle
control system and any remote destination using any known or later developed wired or
wireless technology. The vehicle control system may further be configured to convert text
on the text files between full words or phrases and abbreviated text (e.g., "SMS-style" text,
"texting" styletext, etc.).
[0113] Referring briefly to FIG. 2, the operation of pushbuttons 114, either through tactile
operation or through oral commands received by the vehicle control system, for message
playback may display various menu screens or execute commands that allow the user to
select messages for playback, select voices to be used during playback, and/or other
playback options aswell asto input, view, select, and/or reset information relating to data,
information or the like sent by the user from aremote source. The operation of the
pushbuttons 114 for the message dictation function may display various menu screens to
execute commands that allow the user to input anew message orally to betranscribed into a
text message, such as, for example, an e-mail message or SMS message. The pushbuttons
114 for the message dictation function also may display various menu screens to execute
commands that alow the user to view, select, send, edit and/or delete previously-dictated
messages.
[0114] Referring to FIG. 19B, in the flow diagram of method 1950, if the vehicle control
system receives acommand to begin recording amessage for dictation (step 1952), the
vehicle control system will begin recording (step 1954) using an audio input device (e.g.,
audio input device 128). When recording has started, the system may prompt the user to
begin speaking (step 1956) or that recording has now begun. Once the user is finished
dictating the message, the message is stored in the vehicle control system as an audio file
(step 1958). The audio file may be an audio file according to avariety of formats (e.g. a
compressed audio file, an MP3 file, aWAYV file, an uncompressed audio file, etc.). The
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resulting audio file may then be converted into atext file (step 1960). The conversion may
be completed utilizing a speech recognition module (e.g., device 136). The resulting text
file can be sent using any known or later-developed device or method for sending data
communications. The resulting text file may also be stored in the vehicle control system
(step 1962) for transmission at alater time from the vehicle control system (step 1964).
According to various exemplary embodiments, the text message may betransmitted as a
data file, such as, for example, an e-mail message or atext message.

[0115] Referring now to FIG. 19A, ablock diagram of a system for synchronizing and/or
transferring text between remote sources and vehicle control system 106 is shown,
according to an exemplary embodiment. Vehicle control system 106 may be configured to
provide atransfer system interface 1902 to avehicle display system. According to various
other exemplary embodiments, vehicle control system 106 may be configured to provide a
transfer system interface to aremote source (e.g., home computing device 1904) via aweb
server or another service residing on the vehicle control system. According to yet other
exemplary embodiments, atransfer system interface 1908 may also or alternatively reside
on aremote source (e.g., work computing device 1910).

[0116] Referring further to FIG. 19A, computer code residing in memory of control
system 106 is configured to facilitate the transfer and/or synchronization of files between
computing devices 1904, 1916, 1912 (shown connected to vehicle control system 106 via
network 1914), mobile computing device 1916, and/or memory of vehicle control system
106. Thetransfer system interfaces (e.g., 1902, 1908) are generaly configured to alow a
user to control the transfer and/or synchronization of the files. According to an exemplary
embodiment, the transfer system interface provides the user with an icon for one or more
computing devices that may be configured to connect to the vehicle control system and an
icon for the vehicle control system. The user may be allowed to drag files or icons to any of
the computing devices and/or the vehicle control system. Once afile or device is dragged to
adestination for transmission, reception, or synchronization of data files, the transfer system
interface and/or other suitable components of the vehicle control system may prepare the
file(s) for transmission (e.g., compress the files, package the files, encrypt the files, etc.).
The file(s) may then be transmitted to the selected destination, either wirelessly or by wired
communications and/or using any other known or later-developed storage and/or transport

device or system.
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[0117] Referring further to FIG. 19A, in embodiments where aremote source includes a
transfer system interface (e.g., transfer system interface 1908) or where the vehicle control
system may remotely (e.g., wirelessly) provide the transfer system interface to the remote
source (e.g., computing devices 1912, 1916, 1904), auser may be able to drag files or
devices from memory local to the computing device to an icon representing the vehicle
control system. Thetransfer system interface may then be configured to facilitate the
transfer of files from the remote source to the vehicle control system. Transferring files
(e.g., particularly text files) from the remote source to the vehicle control system may allow
the user to continue to review documents or files while traveling in the vehicle (e.g., using
vehicle control system 106 as atext-reader). Once files are received by the vehicle control
system, the control system may be configured to prepare the files for display, audio
playback, and/or selection by the user. For example, when the vehicle control system
powers-up, the vehicle control system may display recently received filesto the user via a
display system for selection. According to various exemplary embodiments, the user can
access the received files through avariety of commands (e.g., tactile commands and/or
voice commands). The user may request that the system read aloud a selected text file,
where the selected text fileis, for example, aword processing document, an e-mail
message, an SMS message, ameta-data file, or another type of suitable file. The system
may also be configured to read meta-data and/or header information from one or more other
files (e.g., media files, etc.). Once selected, the vehicle control system may be configured to
convert the text of the selected text file into an audio signal. The signal can be output
directly to the audio system and played for the user. By way of further example, once files
arereceived by the vehicle control system, atext-to-speech module (hardware and/or
software) may prepare an audio file for playback based on the text. The vehicle control
system may be configured to conduct this activity in the background and may provide the
user with an indication when atext file has been converted to an audio file and isready for
audio playback.

[0118] Referring briefly to FIG. 4, text-to-speech device 138 is generally configured to
convert the text and/or numeric data of a data file received from aremote source into an
audible speech representation. This functionality may alow the vehicle control system 106
to audibly give data and/or read atext file, message or string to the user via the audio output
device 130 or the audio system 104. It isimportant to note that the text for conversion into

an audible speech representation need not bereceived from aremote source. For example,
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in addition to "reading” atext file, message or string, the vehicle control system 106 may
repeat auser-selected function back to the user, announce media file information, provide
phonebook or contact information, provide turn-by-turn directions, turn prompts, or other
vehicle navigation data, or other information related to data stored in memory device 132
and/or aremote source.

[0119] According to various exemplary embodiments, the vehicle control system may be
configured to present the user (e.g., via a GUI or VUI) with awide variety of choices
regarding how the a converted text file should be played. For example, when converting
and/or playing back an SMS message, the user could have previously recorded avoice of
the audio of the SM'S message and stored arepresentation of the author's voice in the
memory of the vehicle control system 106. In various other exemplary embodiments, the
user can then use that voice representation when that SMS message is converted from text
to speech and played to the user. The user could further purchase or use arepresentation of
acelebrity's voice for atext-to-speech conversion of atext string that is played through the
audio system of the vehicle control system.

[0120] According to various other exemplary embodiments, the text-to-grammar device
134, the text-to-speech device 138, and/or other hardware/software shown in FIG. 4 are aso
usable to translate SMS-style shorthand text strings in amessage or the like into a
commonly understood or more complete utterance (e.g., aproper English language
equivalent) before or during processing. The translation may occur prior to processing the
text into aphonemic representation for audio playback. By way of example, auser may
receive an SMS message formatted using popular shorthand text such as "18r" for the word
"later." In such exemplary embodiments, the text-to-grammar device 134 and/or the text-
to-speech device 138 interprets the shorthand text string "18r" and trandates it into the
appropriate phonemic representation. In various exemplary embodiments, the text-to-
grammar device 134 and/or the text-to-speech device 138 can convert these SMS-style
shorthand messages into equivalent utterances, inserting equivalent text into the text
message or the like in place of the SMS-style shorthand text strings for display on avehicle
display system.

[0121] It should be appreciated that the text-to-grammar device 134 and/or the speech
recognition device 136 can automatically or controllably convert recognized words in a
dictated message that have SMS-style shorthand text strings into their equivalent SMS-style

shorthand text. This activity may occur prior to outputting the recognized text message or
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text fileto a cell phone or other remote source. It should be appreciated that the text-to-
grammar device 134 can convert an SMS-style shorthand text strings into a commonly
understood utterance (e.g., word, sentence, phrase, proper English, phoneme, phoneme set,
etc.) using any appropriate known or later-developed device, system or method, including,
but not limited to, alocal trandation table, accessing a database |ook-up table, an algorithm
designed to trandate SMS-style shorthand text strings into the equivalent phonemic
representation of English word, or the like. Likewise, the speech recognition device 136 or
text-to-grammar device 134 can convert the user's speech into appropriate SMS-style
shorthand text strings using any appropriate known or later-developed device, system, or
method, including, for example, alocal translation look-up table, accessing aremote server
database lookup table, an algorithm designed to translate English into SMS-style shorthand
text strings, or the like.

Hardware and/or Software Architecture According to Various Embodiments
[0122] Referring now to FIG. 20, ablock diagram of avehicle control system 2000 is
shown, according to an exemplary embodiment. A controller 2002 is shown communicably
connected to random access memory 2004 and flash memory 2006. Controller 2002 may be
asingle processor, a single microcontroller, aplurality of processors and/or
microcontrollers, an application specific integrated circuit, one or more field programmable
gate arrays, a general purpose processor, or any other suitable processing system.
According to an exemplary embodiment, controller 2002 is aprocessor such asthe
RENESAS® Super SH4R processor.

[0123] Random access memory 2004 may be communicably connected to controller 2002
via an address bus and a databus. Controller 2002 may include alocal bus interface 2008
for connecting to the address bus and databus. Local bus interface 2008 may include
hardware and/or software elements for controlling the activities of the address bus, the data
bus, random access memory 2004, and/or flash memory 2006.

[0124] Controller 2002 may include or be coupled to avideo module 2010. Video module
2010 may include anumber of hardware and/or software elements for sending and/or
receiving avideo signa (e.g., an analog signal, adigita signal) to adisplay interface 2012.
Display interface 2012 may include one or morejacks, terminals, or other hardware
connections for coupling the system to a display module 2014 (e.g., an LCD display, aTFT
display, an OLED display, etc.). According to various exemplary embodiments, video

module 2010 is not included on controller 2002. According to yet other exemplary
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embodiments, display interfaces 2012 and/or 2016 may beintegral with microcontroller
2002. Display interface 2016 may generally be configured to receive avideo signal from a
wired remote source. Display interface 2016 may provide the video signal (changed or
unchanged) to video module 2010.

[0125] Controller 2002 isfurther shown to include interface 2018. Interface 2018 may be
configured to communicably couple communications devices such as a Bluetooth
transceiver 2020 and/or miscellaneous serial communications interfaces 2022 to controller
2002. Various user interface elements 2030 (e.g., buttons, touch screens, joysticks,
switches, etc.) may be coupled to controller 2002 via a general purpose input/output
interface 2026. According to an exemplary embodiment, interface 2018 isa serial interface.
[0126] Various activities of controller 2002 may require or be assisted by one or more co-
processors or second controllers. Such devices may include adigital rights management
(DRM) co-processor 2028 and may be operatively coupled to controller 2002 via an
interface 203 1 or any other suitable method. DRM co-processor 2028 may generaly be
configured to decrypt and/or unlock digital media files protected by digital rights
management access control methods. According to an exemplary embodiment, interface
203 lisaseria interface.

[0127] Controller 2002 is further shown to include auniversal serial bus (USB) interface
or host 2033 which may support aUSB port 2032. Components 2033 and 2032 may be
USB components configured to be compatible with any past, present, or future standard for
USB interfaces.

[0128] Controller 2002 is further shown to include an audio input / output conditioning
module 2038 coupled to an audio interface or audio bus 2039. Audio conditioning module
2038 may include hardware and/or software configured to provide digital signal processing,
filtering, noise reduction, and/or any other conditioning activity. According to an
exemplary embodiment, controller 2002 is further shown to include aRESET and Oscillator
/ Clock 2040 coupled to an interface 2041 for coupling controller 2002 to the device 2040.
[0129] Controller 2002 is shown to include vehicle databus interfaces 2035 and 2037.
Vehicle data bus interfaces 2035 and 2037 may be of the same or different types. For
example, vehicle data bus interface 2035 may be configured to communicate with amedia
oriented systems transport (MOST) compatible data bus 2034 while vehicle databus
interface 2037 is configured to communicate with a controller areanetwork (CAN) bus

2036. According to an exemplary embodiment, different vehicle data bus types may be
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provided. For example, avehicle data bus of the system may be an IEBus (e.g., GA-NET
bus). According to an exemplary embodiment, at least one vehicle data bus interface of
controller 2002 is an arbitrated bus or an arbitrated audio bus such asa GA-NET compatible
bus. According to various exemplary embodiments the arbitrated bus is dedicated to audio
activities. In addition to the arbitrated audio bus, a separate audio/video specific bus may be
provided (e.g., arear seat entertainment system bus, avideo bus, adata/video bus, adata
bus, etc.).

[0130] Referring now to FIG. 21 ahigh level block diagram of the functional software
and/or hardware architecture of system 2000 is shown, according to an exemplary
embodiment. Software 2102 may generally reside in memory 2004 and/or 2006 and may
include software code for undertaking the various activities described herein. System 2000
is shown to include applications 2104, system services 2106, voice services 2108, a
graphics display module 2110, aremote device transport module 2112, areal time operating
system (OS) 2114, and device drivers 2116.

[0131] Referring further to FIG. 21, according to an exemplary embodiment, applications
2104 may include awide variety of applications configured to provide features to the
system and/or the user. For example, applications may include hands-free calling
applications, phonebook access applications, text messaging applications, music
management applications, personal navigation applications, and/or off board information
services applications. Applications 2104 of software 2102 may further include a human
machine interface module 2120, avoice user interface module 2122, atactile user interface
module 2124, and a graphical user interface module 2126. Modules 2120-2126 may
generally be configured to allow auser of the system to interact with any other applications
and/or hardware by providing menu items, prompting, input logic, and/or any other user
interface features.

[0132] Referring further to FIG. 21, an operating system 2114, such as areal-time
operating system (e.g., areal-time operating system as provided by QNX), may be installed
on the in-vehicle control system. According to an exemplary embodiment, the operating
system isnear real time or is an operating system classified asreal time. According to an
exemplary embodiment, operating system 2114 is an operating system that may be subject
to deadlines for critical tasks. Operating system 2114 may be a soft real-time system, ahard
real time system, an immediate real time system, or any other type of real time system.

According to various other exemplary embodiments, operating system 2114 may be any
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commercially available or proprietary operating system and need not be areal time
operating system. System services 2106 may include modules or software components such
as digital signal processing (DSP) components, E-CAN, NR components, a high availability
manager, watchdog components, power manager components, diagnostics manager
components, afault logger, an audio player (e.g., aplay), aphonebook component, and any
other service that may facilitate the activities described in the present application. Voice
services 2108 may include voice trees, vocabularies, voice prompt components, avoice tag
database, aphonetic base form generator, speech recognition hardware, an audio
conditioner, and/or any other components that may facilitate voice services. Graphics
display 2110 components may include a content manager, a graphics rendering engine (e.g.,
a 2D or 3D rendering engine), awindow manager, and/or any other components that may
facilitate controlled graphics display. A remote device transport (RDT) subsystem 2112
may include any number of components for facilitating connections to remote sources or
devices (e.g., aBluetooth software component, aUSB software component, a serial media
player software component, etc.).

[0133] Referring now to FIG. 22, ablock diagram of a software architecture, such as
system 2000 shown in FIG. 20, for avehicle control system, according to an exemplary
embodiment. System 2000 is shown to include apersistence subsystem 2208. Persistence
subsystem 2208 may be a software module configured to ensure that certain data remains
persistent and/or highly available to the operating system or other software / hardware. 1f
operating system 2114 isareal time operating system, persistence subsystem 2208 may
assist operating system 2114 in tracking and/or retaining high-priority data. Persistence
subsystem 2208 may maintains high-priority datain highly available memory in away that
the datawill not be purged from the highly available memory until the dataisno longer
needed. Persistence subsystem 2208 may be configured to prioritize data, tasks, memory,
threads, processes, and/or other important data structures or activities.

[0134] Wired device transport 2206 isamodule configured to communicate and control
connected portable wired devices. For example, wired device transport 2206 may
communicate and control one or more physicaly connected devices. For example, the
physically connected device(s) may include: aUSB mass storage device, aUSB
"PlaysForSure" media player, an iPod media, amedia player of any other type, a device
wired to the system via an auxiliary audiojack and/or any other wired device. Wired device

transport 2206 may include separate software modules to manage the different device types.

-38-



WO 2008/091727 PCT/US2008/050436

Wired device transport 2206 and/or its software modules may be configured according to a
common application programming interface (API).

[0135] System 2000 is shown to include car interface subsystem 2204. Car interface
subsystem 2204 is generally configured to provide a software interface and functions for
communicating with the vehicle data bus and/or vehicle components thereof. System 2000
is further shown to include tactile input manager 2202. Tactile input manager 2202 is
generaly configured to provide a software interface and a set of functions for
communicating with tactile devices of the vehicle control system.

[0136] Referring still to FIG. 22, device services subsystem 2210 is shown to include a
music manager. The music manager may be amusic service that isused to service music
devices such as file based music devices, wired media players, and/or Bluetooth devices.
[0137] Referring further to FIG. 22, a connection priority manager 2290 is shown,
according to an exemplary embodiment. Connection priority manager 2290 is a software
module configured to manage the priority of connected devices for accomplishing key
features. Connection priority manager 2290 may maintain alist of one or more key features
that may utilize a source (e.g., audio source, video source, navigation source, data source,
network source, phone source, etc.). Connection priority manager 2290 may provide the
user viaa GUI, TUI, and/or VUI, menus for reconfiguring the priority for each feature
and/or source type. Using the input received from these menu's, connection priority
manager 2290 may connect to and/or utilize a device of the highest priority when the feature
isrequested to beused. By way of example, if auser or user's family owns multiple phones
that may be used for data or network services, connection priority manager 2290 may
provide alist of phones in order of priority. The user may reorder the list. If multiple
phones are available in the vehicle, the connection priority manager may access the
reordered list to determine which to use for adata connection activity. Similar activities
and/or menus may be provided for media devices, navigation devices, and/or any other
device type.

[0138] Referring now to FIG. 23, ablock diagram of a system 2300 for providing control
to the systems and/or software shown in FIGS. 20-22 is shown, according to an exemplary
embodiment. System 2300 may generally be configured to provide aunified known
interface for applications residing in the application layer 2302 and hardware devices

connected to the audio / video (AV) router 2308. According to an exemplary embodiment,
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system 2300 may provide an alternative to the music manager shown in device services
subsystem 2210.

[0139] System 2300 is shown to include an audio visual manager 2304. Manager 2304 is
configured to provide a common manager and application programming interface (API) to
application layer 2302 for the transports and controllers in lower layers. Manager 2304
advantageously provides acommon interface to the application layer so that application
developers need not be concerned with handling one device differently from another. The
API of manager 2304 is used to communicate with all device types. The APl may receive
cals from applications and interface with the appropriate device controller or transport so
that the unique protocol and/or state of that controller or transport can be managed.
Manager 2304 is configured to communicate with aremote device transport 2112, awired
device transport (WDT) 2206, and a disc drive controller (DDC) 2306 for controlling a disc
related device (e.g., aDVD drive). According to an exemplary embodiment, manager 2304
includes an API server and/or functions while the application layer includes a corresponding
API client. The application layer utilizes the manager API to communicate and control
wired and unwired media devices. According to various exemplary embodiments, the
application layer has a direct connection to manager 2304 to control the AV router.

[0140] Referring further to FIG. 23, AV router 2308 is configured to provide the interface
between the multiple AV inputs and multiple outputs of the system. The AV router may be
configured to receive independent control signals from the application layer so that input
selection, output selection, and/or audio level can be adjusted independently of activities of
the audio visual manager. AV router 2308 advantageously allows usersto connect avariety
of audio and/or video sources to the system. To initiate the functional input connection of
devicesto AV router 2308, WDT 2206 and/or DDC 2306 control the creation and setup of
an input channel. WDT 2206 and/or DDC 2306 may aso send control signalsto AV router
2308 to set the audio input level. Application layer 2302 is configured to manage which
AV router input isrouted to which AV router output. Application layer 2302 is also
responsible for adjusting the AV router's audio output level. According to an exemplary
embodiment, all audio, including phone and prompts, are routed through AV router 2308.
[0141] Referring till to FIG. 23, database system 2307 may be communicably coupled to
manager 2304. Database system 2307 is generally configured to store metadata and lists
relating to music, video, and image files. According to an exemplary embodiment, database

system 2307 cross references the metadata to a particular device using an index number to a
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device signature stored in a device manager database. According to an exemplary
embodiment, the metadata stored for audio (and/or video files) is album, artist, song title,
genre, and track number. Any number of additional metadata components may aso be
included. According to an exemplary embodiment, database system 2307 is an SQL
database with all device metadata stored in a single database file or in separate files for each
device. The database file or files are configured to be placed and/or accessed in RAM at
runtime, and will be stored (or updated in) to flash memory whenever a device catalog is
changed or deleted. According to an exemplary embodiment, database system 2307 is
responsible for building, managing, and storage of temporary browse, shuffle and catalog-
based lists (e.g., an aggregated catalog). According to various exemplary embodiments,
anytime alist is generated, akey will be generated which will contain the necessary
information to generate aparticular list. This method permits only the key to be stored in
the database system during apower cycle, saving on database size. In such embodiments,
the lists will be stored in aRAM based database file and will not be written to flash. Using
the keys, the database system may regenerate lists each time power is cycled back on.
[0142] Referring yet further to FIG. 23, disk drive controller (DDC) 2306 is a software
module that is configured to communicate with and control the disk drive. According to an
exemplary embodiment, when the disk drive controller 2306 detects that a file based disk
(CD-ROM or DVD-ROM) has been inserted, DDC 2306 will send anotification to the
wired device transport (WDT) 2206. The wired device transport 2206 may then be
configured to mount the disc as a file-system and manage cataloging and/or playback of the
disc contents as necessary. According to various other embodiments, audio visual manager
2304 or an application conducts the cataloging and/or playback after triggering by WDT
2206 and/or DDC 2306.

[0143] It isimportant to note that the varying input devices of the in-vehicle control
system (e.g., VUI, GUI, TUI, etc.) may each be used to provide user input commands to
and/or to provide human-machine interface interaction with varying applications of the
system. The unified application programming interface and/or command/control interface
provided by system 2300 may advantageously facilitate aunified look and feel for various
applications of the in-vehicle control system (e.g., atext messaging application, a hands-
free application, aphone application, adigital radio application, etc.).
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Media Device User Experience Improvement / Background Authentication
[0144] The vehicle control systems shown in previous FIGS, and described in the present
application may be configured to connect to media devices such as an iPod device sold by
Apple, Inc. Referring to FIG. 24A, according to an exemplary embodiment, when auser
connects amedia device to the vehicle control system (step 2402), the system will attempt
to determine the device's interface capabilities (step 2404). This step may include querying
the device for afeature set, querying the device for aversion number or identifier and using
alook-up table in memory of the vehicle control system, or any other activity that may
result in the vehicle control system knowing which features the media device includes or
does not include. The system may aso attempt to check for compatible firmware or
application software of the media device (step 2406). If the firmware (and/or application
software) is out of date, the vehicle control system may be configured to check the Internet
or another remote source for anew or compatible version (step 2408). Checking the
Internet or another remote source for firmware may include forming a connection using one
or more communication devices of the vehicle control system. If new firmware is available,
the system may be configured to download the new firmware and to provide the firmware to
the media device (step 2410). According to various other embodiments, the system informs
the user that an update is available, but does not attempt to download the new firmware and
update the media device without user confirmation. If new firmware isnot available (or if
the user does not update the firmware), the user will be prompted to select another
configuration option (step 2412). Alternatively, the system may select a compatible
configuration option and inform the user that the user experience may be dlightly degraded
until the user updates his or her media device.
[0145] Some media devices such asthe iPod device sold by Apple, Inc. require
authentication before some features such as digital audio and/or ahigh degree of control are
allowed to be provided from the iPod to another device such as the vehicle control system.
According to an exemplary embodiment, amemory device of the vehicle control system
includes computer code for permitting playback from amedia device during that media
device's authentication activities. If the authentication process is successful, the playback
will continue and the user will not be aware that this background authentication occurred. If
the authentication fails, the user will only be permitted playback for a certain amount of

time. Once the time expires, the user will benotified that the authentication process failed.
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According to an exemplary embodiment, the authentication occurs in the background with
respect to aprimary task (e.g., audio playback, media cataloging, etc.) relating to the media
player. A software module of the control system may accomplish this background
authentication utilizing anumber of different methods. For example, the primary task and
the authentication may occur in paralel if the system is capable of conducting parallel
processing. By way of further example, the system may be configured to use available or
null CPU time to conduct the authentication in away such that auser will not notice an
interruption of the primary task. According to yet other exemplary embodiments, the
primary task may be provided with ahigher priority and the authentication with alower
priority.

Media Cataloging/Device Aggregating
[0146] Referring to FIG. 24B, according to an exemplary embodiment, when a device
containing media filesis connected (step 2452) to the vehicle control system, the user will
be provided with the option to operate in one of three modes(step 2454): uncataloged
mode, browse mode, or cataloged mode. In uncataloged mode, the user will be permitted to
navigate and/or play files sequentially using alimited command set such as: play, pause,
stop, next, and previous. In browse mode the user may be provided afile structure view
(e.g, a"filetree" view, a"file system directory” view, afilelist, adisplay of fileicons, etc.)
interface, allowing the user to browse the file structure of the media device for filesto
access. Metadata may be used to describe the files and/or the file names may be displayed
or read to the user. In cataloged mode, the user will have the option to catalog the device
into lists (e.g., lists such as genre, artist, album, song title, user playlist, etc.).
[0147] In cataloged mode, according to an exemplary embodiment, once adeviceis
connected, the vehicle control system may extract the metadata for the media files on the
device (step 2456). While catalog information is being extracted, the user will be able to
play contents from the device (step 2458). In other words, the vehicle control system will
be able to simultaneously catalog metadata files and to play an audio file. The cataloging
my occur in the background during the playback.
[0148] Metadata for media files may be formatted according to different versions, file
formats, and/or filetypes. For example, MP3 media files may include a metadata container
according to ID3 version 1or ID3 version 2. Other types of media files may include other
types of metadata containers. During the step of extracting metadata for media files on the
device to support the cataloging mode, the system may search for apreferred metadata type
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and version. If the preferred metadata type and/or version is found, the dataisused to
populate the catalog. |If the metadata type and/or version isnot found, an aternative type
and/or version is searched. In this manner, a catalog may bebuilt even if the media files are
of different types and include varying metadata types / versions. According to an
exemplary embodiment, the order of which type and/or version of metadata fileto prefer is
user configurable.

[0149] For devices that are cataloged, the vehicle control system may be configured to
aggregate the data from all connected devices (step 2460) and to present the user with a
complete list (step 2462) of songs, albums, artists, genre, or playlists. The vehicle control
system may be configured to allow the user to turn the device aggregation feature off and/or
on.

[0150] Referring further to step 2460, multiple devices could be connected to the (Fig. 8)
the vehicle control system simultaneously. After viewing the complete list of songs,
albums, artists, etc. available from the multiple connected devices, the vehicle control
system will alow the user to make a selection for playback, transfer, editing, or some other
activity. According to an exemplary embodiment, step 2460 includes

determining which of the multiple devices contains the selection and accessing the
appropriate device to conduct the activity. The determination process may include
accessing an identifier, look-up table, database or another information structure associating
displayed media files with source devices.

[0151] While the exemplary embodiments illustrated in the Figures and described herein
are presently preferred, it should be understood that these embodiments are offered by way
of example only. Accordingly, the present invention isnot limited to aparticular
embodiment, but extends to various modifications that nevertheless fall within the scope of
the appended claims. The order or sequence of any processes or method steps may be
varied or re-sequenced according to alternative embodiments.

[0152] Describing the invention with Figures should not be construed asimposing on the
invention any limitations that may be present in the Figures. The present invention
contemplates methods, systems and program products on any machine-readable media for
accomplishing its operations. The embodiments of the present invention may be
implemented using an existing computer processors, or by a specia purpose computer
processor for an appropriate vehicle system, incorporated for this or another purpose or by a

hardwired system.
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[0153] Itisimportant to note that the construction and arrangement of the control system
as shown in the various exemplary embodiments isillustrative only. Although only afew
embodiments of the present inventions have been described in detail in this disclosure, those
skilled in the art who review this disclosure will readily appreciate that many modifications
are possible (e.g., variations in sizes, dimensions, structures, shapes and proportions of the
various elements, values of parameters, mounting arrangements, use of materials, colors,
orientations, etc.) without materially departing from the novel teachings and advantages of
the subject matter recited in the claims. For example, elements shown asintegrally formed
may be constructed of multiple parts or elements (e.g., control system 106, memory device
132, communications device 120, data processing device 122, remote source 116, remote
server 154, etc.), the position of elements may bereversed or otherwise varied (e.g., the
components of control system 106, etc.), and the nature or number of discrete elements or
positions may be altered or varied (e.g., communications device 120, memory device 132,
the components of control system 106, etc.). Accordingly, al such modifications are
intended to beincluded within the scope of the present invention as defined in the appended
claims. The order or sequence of any process or method steps may bevaried or re-
sequenced according to alternative embodiments. In the claims, any means-plus-function
clause isintended to cover the structures described herein as performing the recited function
and not only structural equivalents but also equivalent structures. Other substitutions,
modifications, changes and omissions may be made in the design, operating conditions and
arrangement of the exemplary embodiments without departing from the scope of the present
inventions as expressed in the appended claims.

[0154] Asnoted above, embodiments within the scope of the present invention include
program products comprising machine-readable media for carrying or having machine-
executable instructions or data structures stored thereon. Such machine-readable media can
be any available media which can be accessed by a general purpose or specia purpose
computer or other machine with aprocessor. By way of example, such machine-readable
media can comprise RAM, ROM, EPROM, 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 in the form of machine-executable
instructions or data structures and which can be accessed by a general purpose or special
purpose computer or other machine with aprocessor. When information istransferred or

provided over anetwork or another communications connection (either wired, wireless,
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physically connected, or a combination of wired or wireless) to amachine, the machine
properly views the connection as a machine-readable medium. Thus, any such connection
isproperly termed amachine-readable medium. Combinations of the above are also
included within the scope of machine-readable media. Machine-executable instructions
comprise, for example, instructions and data which cause a general purpose computer,
special purpose computer, or specia purpose processing machines to perform a certain
function or group of functions.

[0155] It should benoted that although the diagrams herein may show a specific order of
method steps, it isunderstood that the order of these steps may differ from what is depicted.
Also two or more steps may be performed concurrently or with partial concurrence. Such
variation will depend on the software and hardware systems chosen and on designer choice.
It isunderstood that all such variations are within the scope of the invention. Likewise,
software implementations of the present invention could be accomplished with standard
programming techniques with rule based logic and other logic to accomplish the various
connection steps, processing steps, comparison steps and decision steps.

[0156] The foregoing description of embodiments of the invention has been presented for
purposes of illustration and description. It isnot intended to be exhaustive or to limit the
invention to the precise form disclosed, and modifications and variations are possible in
light of the above teachings or may be acquired from practice of the invention. The
embodiments were chosen and described in order to explain the principals of the invention
and its practical application to enable one skilled in the art to utilize the invention in various
embodiments and with various modifications as are suited to the particular use

contempl ated.
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Clams;

1 A control system for mounting to avehicle and for providing information to an
occupant of the vehicle from afirst source device, the vehicle including an audio system
and/or adisplay system, the system comprising:
afirst interface for communicating with the first source device;
a second interface for providing asignal to the audio system and/or the display
system,
aprocessor; and
amemory unit communicably connected to the processor and including:
afirst transport configured to send a control signal to the interface;
afirst manager configured to receive a command from an application and to

trand ate the command from the application into a command for the transport.

2. The system of Claim 1, further comprising:
a database system for storing catalog information relating to media files stored on

the first source device.

3. The system of Claim 2, wherein the database system is configured to automatically

manage the catalog when the first source device is connected to the first interface.

4. The system of Claim 1, further comprising:
athird interface for communicating with a second source device,
wherein the memory unit includes computer code for generating a second manager

when the second source device is communicably connected to the third interface.

5. The system of Claim 4, wherein the second manager is associated with the second

source device and the first manager is associated with the first source device.

6. The system of Claim 5, wherein the memory unit further comprises computer code

for cataloging media files of the first source device and the second source device into alist.
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7. The system of Claim 1, wherein the first source deviceis adigital radio device and
wherein the application is configured to allow the occupant to control operation of the

digital radio device viathe control system.

8. The system of Claim 1, further comprising:

a second interface for receiving audio signals from a microphone mounted to the
vehicle

wherein the memory unit includes computer code for facilitating the dictation of

speech received at the microphone and provided as the audio signals to the second interface.

9. The system of Claim 1, wherein the application is atext messaging application for
providing atext message received from the first source device to the audio system and/or
the display system, wherein the application is further configured to provide the user with a
plurality of options for responding to the text message received.

10. The system of Claim 1, further comprising:
aphone module for mounting to the vehicle, the phone module configured to receive
data from aremote source; and
an interface to avehicle actuator;
wherein the memory unit further includes:
computer code for parsing the information received at the phone module
from the remote source; and

computer code for sending a command signal to the interface.

11. A method for providing information to an occupant of the vehicle from afirst source
device, the vehicle including an audio system and/or adisplay system, the method
comprising:

establishing a communications link with the first source device;

providing afirst interface for sending a signal to the audio system and/or the display
system,

receiving a command from an application a a manager;

using the manager to translate the command from the application into a command
for atransport; and

sending acontrol signal to the first interface using atransport.
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