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METHOD AND SYSTEM FOR VEHICLE DATA 
COLLECTION 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] The present application claims the bene?ts of US. 
Provisional Application Ser. Nos. 61/ 560,509, ?led Nov. 16, 
2011; 61/637,164, ?led Apr. 23, 2012; and 61/663,335, ?led 
Jun. 22, 2012, all entitled “COMPLETE VEHICLE ECO 
SYSTEM”, 61/646,747, ?led on May 14, 2012, entitled 
“Branding of Electrically Propelled Vehicles Via the Genera 
tion of Speci?c Operating Sounds”; 61/ 653,275, ?led on May 
30, 2012, entitled “Vehicle Application Store for Console”; 
61/653,264, ?led on May 30, 2012, entitled “Control of 
Device Features Based on Vehicle State”; 61/653,563, ?led 
on May 31, 2012, entitled “Complete Vehicle Ecosystem”; 
61/672,483, ?led on Jul. 17, 2012, entitled “Vehicle Climate 
Control”; 61/714,016, ?led on Oct. 15, 2012, entitled 
“Vehicle MiddleWare;” each of Which is incorporated herein 
by this reference in its entirety. 
[0002] Cross reference is made to US. patent application 
Ser. No. 13/420,236, ?led on Mar. 14, 2012, entitled, “Con 
?gurable Vehicle Console”; Ser. No. 13/420,240, ?led on 
Mar. 14, 2012, entitled “Removable, Con?gurable Vehicle 
Console”; Ser. No. 13/462,593, ?led on May 2, 2012, entitled 
“Con?gurable Dash Display”; Ser. No. 13/462,596, ?led on 
May 2, 2012, entitled “Con?gurable Heads-Up Dash Dis 
play”; Ser. No. , ?led on Nov. 16, 2012, entitled 
“Implementation of Conquest Functionality in Automotive 
Console” (Attorney Docket No. 6583-228); Ser. No. , 
?led on Nov. 16, 2012, entitled “Gesture Recognition for 
On-Board Display” (Attorney Docket No. 6583-229); Ser. 
No. , ?led on Nov. 16, 2012, entitled “Vehicle Appli 
cation Store for Console” (Attorney Docket No. 6583-230); 
Ser. No. , ?led on Nov. 16, 2012, entitled “Sharing 
Applications/ Media BetWeen Car and Phone (Hydroid)” (At 
torney Docket No. 6583-231); Ser. No. , ?led on Nov. 
16, 2012, entitled “In-Cloud Connection for Car Multimedia” 
(Attorney Docket No. 6583-232); Ser. No. , ?led on 
Nov. 16, 2012, entitled “Music Streaming” (Attorney Docket 
No. 6583-233); Ser. No. , ?led on Nov. 16, 2012, 
entitled “Control of Device Features Based on Vehicle State” 
(Attorney Docket No. 6583-234); Ser. No. , ?led on 
Nov. 16, 2012, entitled “Insurance Tracking” (Attorney 
Docket No. 6583-235); Ser. No. , ?led on Nov. 16, 
2012, entitled “LaW Breaking/Behavior Sensor” (Attorney 
Docket No. 6583-236); Ser. No. , ?led on Nov. 16, 
2012, entitled “Etiquette Suggestion” (Attorney Docket No. 
6583-237); Ser. No. , ?led on Nov. 16, 2012, entitled 
“Parking Space Finder Based on Parking Meter Data” (Attor 
ney Docket No. 6583-238); Ser. No. , ?led on Nov. 16, 
2012, entitled “Parking Meter Expired Alert” (Attorney 
Docket No. 6583-239); Ser. No. , ?led on Nov. 16, 
2012, entitled “Object Sensing (Pedestrian Avoidance/Acci 
dent Avoidance)” (Attorney Docket No. 6583-240); Ser. No. 

, ?led on Nov. 16, 2012, entitled “Proximity Warning 
Relative to Other Cars” (Attorney Docket No. 6583-241); 
Ser. No. , ?led on Nov. 16, 2012, entitled “Street Side 
Sensors” (Attorney Docket No. 6583-242); Ser. No. , 
?led on Nov. 16, 2012, entitled “Car Location” (Attorney 
Docket No. 6583-243); Ser. No. , ?led on Nov. 16, 
2012, entitled “Universal Bus in the Car” (Attorney Docket 
No. 6583-244); Ser. No. , ?led on Nov. 16, 2012, 
entitled “Mobile Hot Spot/Router/Application Share Site or 
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NetWork” (Attorney Docket No. 6583-245); Ser. No. , 
?led on Nov. 16, 2012, entitled “Universal Console Chassis 
for the Car” (Attorney Docket No. 6583-246); Ser. No. 

, ?led on Nov. 16, 2012, entitled “MiddleWare” (At 
torney Docket No. 6583-247); Ser. No. , ?led on Nov. 
16, 2012, entitled “Real Time Tra?ic” (Attorney Docket No. 
6583-248); Ser. No. , ?led on Nov. 16, 2012, entitled 
“Map Updating” (Attorney Docket No. 6583-249); Ser. No. 

, ?led on Nov. 16, 2012, entitled “Communications 
Based on Vehicle Diagnostics and Indications” (Attorney 
Docket No. 6583-250); Ser. No. , ?led on Nov. 16, 
2012, entitled “Felon Identi?er” (Attorney Docket No. 6583 
251); Ser. No. , ?led on Nov. 16, 2012, entitled 
“Behavioral Tracking and Vehicle Applications” (Attorney 
Docket No. 6583-252); Ser. No. , ?led on Nov. 16, 
2012, entitled “Improvements to Controller Area NetWork 
Bus” (Attorney Docket No. 6583-314); Ser. No. , ?led 
on Nov. 16, 2012, entitled “Location Information Exchange 
BetWeen Vehicle and Device” (Attorney Docket No. 6583 
315); Ser. No. , ?led on Nov. 16, 2012, entitled “In Car 
Communication BetWeen Devices” (Attorney Docket No. 
6583-316); Ser. No. , ?led on Nov. 16, 2012, entitled 
“Con?gurable HardWare Unit for Car Systems” (Attorney 
Docket No. 6583-317); Ser. No. , ?led on Nov. 16, 
2012, entitled “Feature Recognition for Con?guring a 
Vehicle Console and Associated Devices” (Attorney Docket 
No. 6583-318); Ser. No. , ?led on Nov. 16, 2012, 
entitled “Con?gurable Vehicle Console” (Attorney Docket 
No. 6583-412); Ser. No. , ?led on Nov. 16, 2012, 
entitled “Con?gurable Dash Display” (Attorney Docket No. 
6583-413); Ser. No. , ?led on Nov. 16, 2012, entitled 
“Con?gurable Heads-Up Dash Display” (Attorney Docket 
No. 6583-414); and Ser. No. , ?led on Nov. 16,2012, 
entitled “Removable, Con?gurable Vehicle Console” (Attor 
ney Docket No. 6583-415). The entire disclosures of the 
applications listed above are hereby incorporated by refer 
ence, in their entirety, for all that they teach and for all pur 
poses. 

FIELD 

[0003] The disclosure relates generally to vehicle data col 
lection systems. 

BACKGROUND 

[0004] Vehicles are becoming increasingly arti?cially 
intelligent With Wireless communication capabilities. Most 
vehicles on the road today are controlled, in Whole or part, by 
computers. This intelligence has been underutilized for appli 
cations largely unrelated to vehicle control. 

[0005] Satellite positioning systems have enabled not only 
a vehicle to locate itself but also a vehicle operator to navigate 
his or her trip to a selected destination. On board maps can, 
hoWever, be obsolete due to temporary or permanent changes 
in road netWorks. 

[0006] There is a need for a vehicle that can communicate 
With other vehicles and provide updated mapping informa 
tion to an operator. 

SUMMARY 

[0007] These and other needs are addressed by the various 
aspects, embodiments, and/or con?gurations of the present 
disclosure. The present disclosure is directed to a vehicular 
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Wireless network for collecting vehicle performance and 
location information to update roadway maps. 
[0008] The vehicle can include: 
[0009] plural on board sensors to sense vehicle perfor 
mance and location information; 
[0010] a data collection module operable to collect vehicle 
performance and location information and provide the col 
lected vehicle performance and location information to a map 
updating module for updating a roadWay map; and 
[0011] a reporting module to provide a vehicle operator 
With the updated roadWay map, Wherein the updated roadWay 
map comprises vehicle performance and location information 
collected from other vehicles having different oWners. 
[0012] The map updating module can be located remotely 
from the vehicle as part of an automotive navigation system, 
and the vehicle location information can be received from an 
on board satellite positioning system receiver. 
[0013] The vehicle on board sensors can include a plurality 
of: Wheel state sensor to sense one or more of vehicle speed, 

acceleration, deceleration, Wheel rotation, Wheel speed, and/ 
or Wheel slip, energy output sensor to sense a poWer output of 
a vehicle poWer source, sWitch state sensor, a transmission 
control unit state sensor, a brake state sensor, a collision 
sensor, a seat belt sensor, vehicle light state sensor, door 
setting sensor, WindoW setting sensor, imaging sensor, exter 
nal object sensor, seating system sensor, odometer reading 
sensor, trip mileage reading sensor, Wind speed sensor, radar 
transmitter/receiver output sensor, brake Wear sensor, steer 
ing/torque sensor, oxygen sensor, ambient lighting sensor, 
vision system sensor, ranging sensor, parking sensor, heating, 
venting, and air conditioning sensor, Water sensor, air-fuel 
ratio meter, blind spot monitor, hall effect sensor, micro 
phone, radio frequency sensor, infrared sensor, vehicle con 
trol system sensor, Wireless netWork sensor, and cellular data 
sensor. 

[0014] The vehicle performance information can include 
plural of vehicle speed, acceleration, deceleration, Wheel slip, 
vehicle poWer output, brake state, transmission control unit 
state, trace route folloWed by the vehicle, and brake light 
state. 

[0015] The vehicle performance and location information 
can be received from other vehicles in temporal proximity to 
receipt by the map updating module of collected performance 
and location information from the data collection module. 
[0016] The vehicle performance information can include a 
trace route shoWing a route folloWed by the vehicle and 
Wherein the trace route is compared by the map updating 
module to directions provided to the vehicle by an automotive 
navigation system to determine an accuracy of the roadWay 
map. When the trace route and directions differ, the map 
updating module compares the directions against trace routes 
of other vehicles. 
[0017] An automotive navigation system can include a map 
updating module to receive vehicle performance and location 
information from plural vehicles, the plural vehicles having 
different oWners, compare the vehicle performance and loca 
tion information against a roadWay map, based on the com 
parison, update the roadWay map, and provide the updated 
roadWay map to one or more of the plural vehicles. 
[0018] The vehicle performance information can include 
trace routes shoWing routes folloWed by each of the plural 
vehicles and Wherein the trace routes are compared by the 
map updating module to directions provided to the plural 
vehicles to determine an accuracy of the roadWay map. 
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[0019] A method can include: 

[0020] (a) Wirelessly receiving, by a processor executable 
data collection module, advertising information from a road 
side signal source, the advertising information being associ 
ated With a service provider; and 

[0021] (b) providing, by a reporting module, the advertis 
ing information to a vehicle occupant. 
[0022] A transceiver of the vehicle can transmit, to the 
roadside signal source, a signal comprising occupant prefer 
ence information. 

[0023] The advertising information can include a vendor or 
service provider name, contact information, and location and 
product or service information, Wherein the data collection 
module applies occupant preference information to ?lter 
undesirable advertising information before presenting, by the 
reporting module, the advertising information to the vehicle 
occupant. 
[0024] In response to vehicle occupant input, the reporting 
module can initiate automatically a Wireless contact With the 
vendor or service provider identi?ed in the advertising infor 
mation. 

[0025] The vehicle described in the present disclosure can 
provide a number of advantages. For example, the vehicle can 
expand dramatically sources of information to verify map 
integrity and accuracy, thereby avoiding map obsolescence 
due, for example, to changes in roadWay con?gurations and 
detours. It can provide a central repository for information 
regarding road, tra?ic, and Weather conditions. Using 
vehicles as data collection sources can provide an extensive 
netWork capable of quickly, e?iciently and accurately collect 
ing information. By providing occupant information to a cen 
tral repository or other vehicles, a vehicle can provide Wam 
ings regarding behavior or potential behavior of an occupant 
and medical conditions of the occupant. Assignment of an 
IPv6 address to the vehicle can provide an address to locate 
the vehicle on the lntemet, simplify implementing cyber 
security, enable applications that support safety and data col 
lection for predictive analytics, enable voice-over-IP calls 
from the vehicle, and furnish reliable presence information to 
a presence service or server. 

[0026] These and other advantages Will be apparent from 
the disclosure. 

[0027] The phrases “at least one”, “one or more”, and “and/ 
or” are open-ended expressions that are both conjunctive and 
disjunctive in operation. For example, each of the expressions 
“at least one ofA, B and C”, “at least one ofA, B, or C”, “one 
or more of A, B, and C”, “one or more of A, B, or C” and “A, 
B, and/ or C” means A alone, B alone, C alone, A and B 
together, A and C together, B and C together, or A, B and C 
together. 
[0028] The term “a” or “an” entity refers to one or more of 
that entity. As such, the terms “a” (or “an”), “one or more” and 
“at least one” can be used interchangeably herein. It is also to 
be noted that the terms “comprising , including”, and “hav 
ing” can be used interchangeably. 
[0029] The term “automatic” and variations thereof, as 
used herein, refers to any process or operation done Without 
material human input When the process or operation is per 
formed. HoWever, a process or operation can be automatic, 
even though performance of the process or operation uses 
material or immaterial human input, if the input is received 
before performance of the process or operation. Human input 
is deemed to be material if such input in?uences hoW the 
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process or operation Will be performed. Human input that 
consents to the performance of the process or operation is not 
deemed to be “material”. 

[0030] The term “automotive navigation system” is a sat 
ellite navigation system designed for use in automobiles. It 
typically uses an SPS navigation device to acquire position 
data to locate the user on a road in the unit’s map database. 
Using the road database, the unit can give directions to other 
locations along roads also in its database. Dead reckoning 
using distance data from sensors attached to the drivetrain, a 
gyroscope and an accelerometer can be used for greater reli 
ability, as SPS signal loss and/or multipath can occur due to 
urban canyons or tunnels. 

[0031] The term “bus” and variations thereof, as used 
herein, refers to a sub system that transfers information and/ or 
data betWeen various components. A bus generally refers to 
the collection communication hardWare interface, intercon 
nects, bus architecture, and/or protocol de?ning the commu 
nication scheme for a communication system and/ or commu 
nication network. A bus may also speci?cally refer to a part of 
a communication hardWare that interfaces the communica 
tion hardWare With the interconnects that connect to other 
components of the corresponding communication netWork. 
The bus may be for a Wired network, such as a physical bus, 
or Wireless netWork, such as part of an antenna or hardWare 
that couples the communication hardWare With the antenna. A 
bus architecture supports a de?ned format in Which informa 
tion and/or data is arranged When sent and received through a 
communication netWork. A protocol may de?ne the format 
and rules of communication of a bus architecture. 

[0032] The terms “communication device, smartphone,” 
and “mobile device,” and variations thereof, as used herein, 
are used interchangeably and include any type of device 
capable of communicating With one or more of another device 
and/ or across a communications netWork, via a communica 
tions protocol, and the like. Exemplary communication 
devices may include but are not limited to smartphones, hand 
held computers, laptops, netbooks, notebook computers, sub 
notebooks, tablet computers, scanners, portable gaming 
devices, phones, pagers, SPS modules, portable music play 
ers, and other Internet-enabled and/or netWork-connected 
devices. 

[0033] The term “communication system” or “communi 
cation netWork” and variations thereof, as used herein, refers 
to a collection of communication components capable of one 
or more of transmission, relay, interconnect, control, or oth 
erWise manipulate information or data from at least one trans 
mitter to at least one receiver. As such, the communication 
may include a range of systems supporting point-to-point to 
broadcasting of the information or data. A communication 
system may refer to the collection individual communication 
hardWare as Well as the interconnects associated With and 
connecting the individual communication hardWare. Com 
munication hardWare may refer to dedicated communication 
hardWare or may refer a processor coupled With a communi 
cation means (i.e. an antenna) and running softWare capable 
of using the communication means to send a signal Within the 
communication system. Interconnect refers some type of 
Wired or Wireless communication link that connects various 
components, such as communication hardWare, Within a 
communication system. A communication netWork may refer 
to a speci?c setup of a communication system With the col 
lection of individual communication hardWare and intercon 
nects having some de?nable netWork topography. A commu 
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nication netWork may include Wired and/or Wireless netWork 
having a pre-set to an ad hoc netWork structure. 
[0034] The term “computer-readable medium” as used 
herein refers to any tangible storage and/or transmission 
medium that participate in providing instructions to a proces 
sor for execution. Such a medium may take many forms, 
including but not limited to, non-volatile media, volatile 
media, and transmission media. Non-volatile media includes, 
for example, NVRAM, or magnetic or optical disks. Volatile 
media includes dynamic memory, such as main memory. 
Common forms of computer-readable media include, for 
example, a ?oppy disk, a ?exible disk, hard disk, magnetic 
tape, or any other magnetic medium, magneto-optical 
medium, a CD-ROM, any other optical medium, punch cards, 
paper tape, any other physical medium With patterns of holes, 
a RAM, a PROM, and EPROM, a FLASH-EPROM, a solid 
state medium like a memory card, any other memory chip or 
cartridge, a carrier Wave as described hereinafter, or any other 
medium from Which a computer can read. A digital ?le attach 
ment to e-mail or other self-contained information archive or 
set of archives is considered a distribution medium equivalent 
to a tangible storage medium. When the computer-readable 
media is con?gured as a database, it is to be understood that 
the database may be any type of database, such as relational, 
hierarchical, object-oriented, and/or the like. Accordingly, 
the disclosure is considered to include a tangible storage 
medium or distribution medium and prior art-recognized 
equivalents and successor media, in Which the softWare 
implementations of the present disclosure are stored. 
[0035] The terms “dash” and “dashboard” and variations 
thereof, as used herein, are used interchangeably and include 
any panel and/or area of a vehicle disposed adjacent to an 
operator, user, and/or passenger. Typical dashboards may 
include but are not limited to one or more control panel, 

instrument housing, head unit, indicator, gauge, meter, light, 
audio equipment, computer, screen, display, HUD unit, and 
graphical user interface. 
[0036] The terms “determine”, “calculate” and “compute,” 
and variations thereof, as used herein, are used interchange 
ably and include any type of methodology, process, math 
ematical operation or technique. 
[0037] The term “display” refers to a portion of a screen 
used to display the output of a computer to a user. 

[0038] The term “displayed image” or “displayed object” 
refers to an image produced on the display. A typical dis 
played image is a WindoW or desktop or portion thereof, such 
as an icon. The displayed image may occupy all or a portion 
of the display. 
[0039] The term “means” as used herein shall be given its 
broadest possible interpretation in accordance With 35 U8. 
C., Section 112, Paragraph 6 Accordingly, a claim incorpo 
rating the term “means” shall cover all structures, materials, 
or acts set forth herein, and all of the equivalents thereof. 
Further, the structures, materials or acts and the equivalents 
thereof shall include all those described in the summary of the 
invention, brief description of the draWings, detailed descrip 
tion, abstract, and claims themselves. 
[0040] A “mobile ad-hoc netWork” (MANET) is a self 
con?guring infrastructureless netWork of mobile devices 
connected by Wireless. Ad hoc is Latin and means “for this 
purpose”. Each device in a MANET is free to move indepen 
dently in any direction, and Will therefore change its links to 
other devices frequently. Each must forWard traf?c unrelated 
to its oWn use, and therefore be a router. The primary chal 
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lenge in building a MANET is equipping each device to 
continuously maintain the information required to properly 
route traf?c. Such networks may operate by themselves or 
may be connected to the larger Internet. MANETs are a kind 
of wireless ad hoc networks that usually has a routable net 
working environment on top of a Link Layer ad hoc network. 
[0041] The term “module” as used herein refers to any 
known or later developed hardware, software, ?rmware, arti 
?cial intelligence, fuZZy logic, or combination of hardware 
and software that is capable of performing the functionality 
associated with that element. Also, while the disclosure is 
presented in terms of exemplary embodiments, it should be 
appreciated that individual aspects of the disclosure can be 
separately claimed. 
[0042] The term “satellite positioning system receiver” 
refers to a wireless receiver or transceiver to receive and/or 
send location signals from and/or to a satellite positioning 
system, such as the Global Positioning System (“GPS”) (US), 
GLONASS (Russia), Galileo positioning system (EU), Com 
pass navigation system (China), and Regional Navigational 
Satellite System (India). 
[0043] The term “screen,” “touch screen,” or “touchscreen” 
refers to a physical structure that enables the user to interact 
with the computer by touching areas on the screen and pro 
vides information to a user through a display. The touch 
screen may sense user contact in a number of different ways, 

such as by a change in an electrical parameter (e.g., resistance 
or capacitance), acoustic wave variations, infrared radiation 
proximity detection, light variation detection, and the like. In 
a resistive touch screen, for example, normally separated 
conductive and resistive metallic layers in the screen pass an 
electrical current. When a user touches the screen, the two 
layers make contact in the contacted location, whereby a 
change in electrical ?eld is noted and the coordinates of the 
contacted location calculated. In a capacitive touch screen, a 
capacitive layer stores electrical charge, which is discharged 
to the user upon contact with the touch screen, causing a 
decrease in the charge of the capacitive layer. The decrease is 
measured, and the contacted location coordinates deter 
mined. In a surface acoustic wave touch screen, an acoustic 
wave is transmitted through the screen, and the acoustic wave 
is disturbed by user contact. A receiving transducer detects 
the user contact instance and determines the contacted loca 
tion coordinates. The touch screen may or may not include a 
proximity sensor to sense a nearness of object, such as a user 

digit, to the screen. 

[0044] The term “vehicle” refers to a device or structure for 
transporting animate and/ or inanimate or tangible objects 
(e. g., persons and/or things), such as a self-propelled convey 
ance. The term “vehicle” as used herein includes any convey 
ance, or model of a conveyance, where the conveyance was 
originally designed for the purpose of moving one or more 
tangible objects, such as people, animals, cargo, and the like. 
The term “vehicle” does not require that a conveyance moves 
or is capable of movement. Typical vehicles may include but 
are in no way limited to cars, trucks, motorcycles, busses, 
automobiles, trains, railed conveyances, boats, ships, marine 
conveyances, submarine conveyances, aircraft, space craft, 
?ying machines, human-powered conveyances, and the like. 
[0045] The preceding is a simpli?ed summary of the dis 
closure to provide an understanding of some aspects of the 
disclosure. This summary is neither an extensive nor exhaus 
tive overview of the disclosure and its various aspects, 
embodiments, and/ or con?gurations. It is intended neither to 
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identify key or critical elements of the disclosure nor to delin 
eate the scope of the disclosure but to present selected con 
cepts of the disclosure in a simpli?ed form as an introduction 
to the more detailed description presented below. As will be 
appreciated, other aspects, embodiments, and/ or con?gura 
tions of the disclosure are possible utiliZing, alone or in com 
bination, one or more of the features set forth above or 
described in detail below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0046] FIG. 1 depicts a vehicle con?gured in accordance 
with an embodiment; 
[0047] FIG. 2 is a block diagram of a processing module 
according to an embodiment; 
[0048] FIG. 3 depicts a vehicle implementing processing 
modules con?gured in according with an embodiment; 
[0049] FIG. 4 is a block diagram depicting a vehicle com 
munication system according to an embodiment; 
[0050] FIG. 5 is a block diagram depicting a communica 
tion architecture according to an embodiment; 
[0051] FIG. 6 depicts a ?ow diagram according to an 
embodiment; 
[0052] FIG. 7 depicts a ?ow diagram according to an 
embodiment; 
[0053] FIG. 8 depicts a ?ow diagram according to an 
embodiment; 
[0054] FIG. 9 depicts a ?ow diagram according to an 
embodiment; 
[0055] FIG. 10 depicts a flow diagram according to an 
embodiment; 
[0056] FIG. 11 depicts a ?ow diagram according to an 
embodiment; 
[0057] FIG. 12 is a block diagram depicting daisy-chain 
communications; 
[0058] FIG. 13 is a block diagram depicting an embodi 
ment; 
[0059] FIG. 14 depicts a ?ow diagram according to an 
embodiment; and 
[0060] FIG. 15 depicts a ?ow diagram according to an 
embodiment. 

DETAILED DESCRIPTION 

[0061] Overview 
[0062] The present disclosure describes a vehicle imple 
menting one or more processing modules. These modules are 
con?gured to connect and interface with the various buses in 
the vehicle, where the various buses are connected with the 
various components of the vehicle to facilitate information 
transfer among the vehicle components. The vehicle includes 
a processing module to collect and report mapping informa 
tion, update on board maps based on collected mapping infor 
mation, and report the whereabouts of felons and other per 
sons of interest. 

[0063] The Vehicle 
[0064] FIGS. 1-3 collectively illustrate a vehicle 100 incor 
porating various features. 
[0065] Referring to FIG. 1, the vehicle 100 includes, among 
many components common to vehicles, wheels 104, a power 
source 108 (such as an engine, motor, or energy storage 
system (e.g., battery or capacitive energy storage system)), a 
manual or automatic transmission 112, a manual or automatic 
transmission gear controller 116, a power controller 120 
(such as a throttle), a braking system 136, a steering wheel 
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140, a display panel 144 (e.g., a dashboard displaying infor 
mation regarding components in vehicle 100), and an occu 
pant seating system 148. 
[0066] Other components in vehicle 100 include commu 
nication components such as a Wireless signal receiver 152 to 
receive Wireless signals from signal sources such as roadside 
beacons and other electronic roadside devices, and a satellite 
positioning system (“SPS”) receiver 156 (e.g., a Global Posi 
tioning System (“GPS”) (US), GLONASS (Russia), Galileo 
positioning system (EU), Compass navigation system 
(China), and Regional Navigational Satellite System (India) 
receiver). 
[0067] The vehicle 100 also includes a number of control 
units and sensors for the various components of vehicle 100. 
Exemplary control units and sensors therefor include Wheel 
state sensor 160 to sense one or more of vehicle speed, accel 

eration, deceleration, Wheel rotation, Wheel speed (e.g., 
Wheel revolutions-per-minute), Wheel slip, and the like. 
PoWer source controller and energy output sensor 164 con 
trols the poWer source and to senses a poWer output of the 
poWer source 108. Example aspects of poWer source control 
ler and energy output sensor 165 include balancing the mix 
ture of fuel (e. g. gasoline, natural gas, or other sources of fuel) 
and other elements (eg air for combustion) and measuring 
one or more of current engine speed (e.g., revolutions-per 
minute), energy input and/or output (e.g., voltage, current, 
fuel consumption, and torque), and the like. SWitch state 
control unit 168 activates or deactivates the poWer source (eg 
the ignition). Transmission control unit (“TCU”) 170 sets the 
current state the transmission (e.g., gear selection or setting) 
based on the state of gear controller 116. PoWer control unit 
174 sets the throttle for poWer source 108 given the state of 
poWer controller 120. Brake control unit 176 operates the 
current state (braking or non-braking) of braking system 136 
based on the state of the brake controller (Which could be 
linked to poWer controller 120). 
[0068] Vehicle 100 also includes other control units and 
sensors for safety purposes. An airbag deployment system 
includes an airbag deployment control unit 133 and a colli 
sion sensor 132. When a collision is detected by collision 
sensor 132, data is sent to airbag release control unit 133 
Which determines Whether to deploy the airbag based on the 
data received (e.g., the speed of the collision and the area of 
impact to determine Whether an airbag deployment can pro 
mote safety). Other safety components include seat belt con 
trol unit and sensors for setting the seat belt (e. g. engaging or 
disengaging the seat belt during hard breaking), head light 
control unit and sensors for headlight 128 and other lights 
(e.g. emergency light, brake light, parking light, fog light, 
interior or passenger compartment light, and/or tail light state 
(on or off)), door settings (locking and unlocking), WindoW 
settings (opening or closing), one or cameras or other imaging 
sensors (Which commonly convert an optical image into an 
electronic signal but may include other devices for detection 
objects such as an electromagnetic radiation emitter/receiver 
that emits electromagnetic radiation and receives electromag 
netic Waves re?ected by the object) to sense objects, such as 
other vehicles and pedestrians and optionally determine the 
distance, trajectory and speed of such objects, in the vicinity 
or path of the vehicle, and other components and sensors as 
knoWn in the art. 

[0069] Vehicle 100 further includes components for the 
convenience and enjoyment of the occupants or operators. 
Seating system controller and sensor 178 sets the position and 
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other settings of a seat and measure various attributes of an 
occupant of the seat (e.g., the current Weight of seated occu 
pant) in a selected seat of the seating system 148. Entertain 
ment system 190, preferably located in the head unit of the 
passenger compartment, provides entertainment options such 
as music or video for occupants of vehicle 100. 

[0070] Examples of other vehicle components include one 
or more cameras or other imaging sensors (Which commonly 
convert an optical image into an electronic signal but may 
include other devices for detection objects such as an electro 
magnetic radiation emitter/receiver that emits electromag 
netic radiation and receives electromagnetic Waves re?ected 
by the object) to sense objects, such as other vehicles and 
pedestrians and optionally determine the distance, trajectory 
and speed of such objects, in the vicinity or path of the 
vehicle, odometer reading sensor, trip mileage reading sen 
sor, Wind speed sensor, radar transmitter/receiver output, 
brake Wear sensor, steering/torque sensor, oxygen sensor, 
ambient lighting sensor, vision system sensor, ranging sensor, 
parking sensor, heating, venting, and air conditioning 
(HVAC) sensor, Water sensor, air-fuel ratio meter, blind spot 
monitor, hall effect sensor, microphone, radio frequency (RF) 
sensor, infrared (IR) sensor, vehicle control system sensors, 
Wireless netWork sensor (e.g., Wi-Fi and/or Bluetooth sen 
sor), cellular data sensor, and other sensors knoWn to those of 
skill in the vehicle art. 

[0071] Vehicle 100 includes one or more vehicle buses 180 
for connecting the various components and systems of 
vehicle 100 as described above. In modern vehicles, sub 
systems such as an anti-lock braking system (ABS), Which 
may be used by brake control unit 176 and braking system 
136, engine control unit (ECU), Which may be used by poWer 
source control 164, transmission control unit (TCU), Which 
may be used by transmission control unit 170 and gear con 
troller 116, and supplemental restraint system (SRS), such as 
airbag deployment control unit 133 and collision sensor 132 
and seating system controller and sensor 178, are frequently 
interconnected using a standardized bus. Standardized buses 
for use in vehicles include Controller Area NetWork (CAN), 
and Local Interconnect NetWork (LIN) and others, as are 
knoWn in the art. In particular, these components and sub 
systems may use the high-speed CAN bus for real-time infor 
mation. Other components With loWer priorities may use the 
loW-speed CAN bus to transmit information. Vehicle bus 180 
(Which is optional) is illustrated as one bus in FIG. 1. HoW 
ever, vehicle 100 may include one or more of these standard 
ized buses, such as a combination of the high-speed and 
loW-speed CAN, LIN, and/or other buses. Also, vehicle bus 
180 may further include and support extensions to standard 
ized buses, such as the FlexCAN extension to the CAN bus. 
Further, vehicle bus 180 may include standardized commu 
nication netWorks that can be implemented vehicle 100. Well 
knoWn netWorks include Ethernet, Wi-Fi, USB, I2C, RS232, 
RS485 and FireWire. 
[0072] Vehicle 100 also includes processing module 124. 
Preferably, processing module 124 is placed in the trunk, 
hood (not shoWn), behind the head unit (not shoWn), and/or 
other accessible but unseen locations. Processing module 124 
is coupled to vehicle bus 180 and provides processing for data 
related to vehicle bus 180 and other vehicle components. 

[0073] Processing modules, for example, can perform, 
monitor, and/or control critical and non-critical tasks, func 
tions, and operations, such as interaction With and/or moni 
toring and/or control of critical and non-critical on board 
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