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(57) ABSTRACT 

An entertainment system is for a vehicle and includes a 
vehicle environment sensor apparatus that captures data 
indicative of the vehicle’s environment and that generates a 
vehicle environment data feed. A video game console is elec 
tronically coupled to the vehicle environment sensor appara 
tus and has an application program interface. The video game 
console receives the vehicle environment data feed, operates 
a game medium, and generates a video output signal based on 
both the game medium and the vehicle environment data feed. 
At least one controller is communicatively coupled to the 
video game console and directs the operation of the game 
medium. A display unit communicatively coupled With the 
application program interface receives the video output signal 
and displays images dependent upon the video output signal. 
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Vehicle Enviroment Data 
Capture Device 
- camera 

- GPS 

- vehicle diagnostics 

- vehicle sensors 
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/ 
Video Game Media 
- video game software 

- on-line/web-access 

video games 
- video game system 
- others 
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- mapping engines 37 
- others 

Audio Media 
- am/fm signals 

- satellite 

- mP3 files 

- cd/dvd 

Video Game Console 
- processor 

- application program 

interface 
- am/fm receiver 

- satellite receiver 

- voice activation unit N20 
- mP3 docking station 

- cd/dvd reader 

24 - SD card 32 

- wireless connectivity 

22 AudioUnit 
\ - speakers 

Video Display Unit ' headset 

- single flat panel display 
- multiple flat panel displays 
- fold down, roof-mounted displays 
- headrest mounted displays 
- portable displays 
- cell phone display screen Rear Passenger Seats 
- remote display via wireless or ' rumble/v'brat'on ’\/7 4 
Web mechanism 

FIG. 2 
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40 
/ 

- Turn on Video Game Console 
- Insert video game disc 

- User is prompted to select game mode: game only v. virtual enviroment. 

42 
/ 

Use Controller to select virtual environment mode. 

44 

/ 
Video Game Console initiates vehicle environment data capture 
device(s) to capture environment data and generate vehicle environment 
data feed. 

46 
/ 

- Video Game Console receives vehicle environment data feed. 
- Video Game Console reads/operates code stored on video game disc in 
response to signals received from controller. 
- Video Game Console generates video output, audio output and tactile 
output signals based on both vehicle environment data feed and video 
game disc. 

48 
/ 

- Visual Display Unit receives video output signal and displays image 
including elements of code stored on video game disc and of vehicle 
environment data 
- Audio Unit (speakers/headphones) receives audio output signal and 
broadcasts audio including elements of code stored on video game disc 
and/or of vehicle environment data 
- Rumbleffactile Signal Device receives tactile output signal and vibrates 
passenger seats in response to code stored on video game disc and/or 
of vehicle environment data 

FIG. 3 
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500 

502 
X 
capture images of the vehicle's environment 

504 

/ 
provide an entertainment medium including graphic image data 

506 
/ 

combine the environmental images and the graphic image data to form a 
composite video output signal 

508 
/ 

display composite graphic images, the composite graphic images being 
dependent upon the composite video output signal 

FIG. 5 
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VEHICLE ENTERTAINMENT AND GAMING 
SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 
[0002] The present invention relates to vehicle entertain 
ment systems, and, more particularly, vehicle entertainment 
systems including gaming capability. 
[0003] 2. Description of the Related Art 
[0004] Many vehicles, such as cars, trucks, vans and recre 
ational vehicles (RVs) are equipped With an entertainment 
system capable of playing audio/video media, such as DVD 
movies. Although these systems have made vehicle travel 
more pleasant for passengers, it may be desirable to have 
other forms of entertainment available. For instance, passen 
gers often enjoy playing games While traveling in a vehicle. 
Such games may include video games played on portable 
handheld video game units. HoWever, traditional portable 
gaming units alloW only a single player and, thus, do not 
promote family interaction. These games are also limited in 
their presentation by the video game softWare and, thus, iso 
late the player from the vehicle, the surrounding environment 
(including passing landmarks and landscape) and other occu 
pants. Other games include traditional family games such as 
“I Spy,” “Slug Bug” and “Spot the License Plate,” all of Which 
involve spotting objects in the landscape passing by the 
vehicle. These games promote passenger interaction and 
interest in the surrounding landscape, but may not capture the 
attention of the technologically savvy passenger. 
[0005] Accordingly, a need remains for a vehicle entertain 
ment system that captures the technological interest of the 
passenger While promoting interaction betWeen and interest 
in the vehicle passengers, vehicle location and vehicle envi 
ronment. 

SUMMARY 

[0006] The present invention provides an entertainment 
and gaming system and related components for use in a 
vehicle. The entertainment and gaming system receives data 
feeds from other systems on the vehicle that gather data 
regarding the location and environment of the vehicle. Such 
location and environment data, Which may include video 
data, geographic data, audio data, navigation data, and 
Weather-related data, to name a feW, has traditionally been 
used only for operation of the vehicle or for presentation of 
information to the user. According to the present invention, 
the entertainment and gaming system may incorporate the 
location and environment data feeds into the display of the 
games/entertainment, and may factor the data feeds into the 
processing of the games/ entertainment. For example, hoW the 
entertainment and gaming system responds to inputs from the 
user and processes the games/entertainment may depend 
upon the content of the data feeds. Thus, While the user is 
gaming or otherWise being electronically entertained, the 
user may interact With, be aWare of, and learn about the 
environment and location through Which the vehicle is trav 
eling. For purposes of incorporating location and environ 
ment data into the games/entertainment, the system may 
include sensors for capturing location and environment data 
that has not traditionally been captured for utilitarian pur 
poses. 
[0007] In one particular aspect, the invention provides an 
entertainment system for a vehicle. The system includes a 
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vehicle environment sensor apparatus that captures data 
indicative of the vehicle’s environment and that generates a 
vehicle environment data feed. A video game console is elec 
tronically coupled to the vehicle environment sensor appara 
tus and has an application program interface. The video game 
console receives the vehicle environment data feed, operates 
a game medium, and generates a video output signal based on 
both the game medium and the vehicle environment data feed. 
At least one controller is communicatively coupled to the 
video game console and directs the operation of the game 
medium. A display unit communicatively coupled With the 
application program interface receives the video output signal 
and displays images dependent upon the video output signal. 
[0008] In another aspect, the entertainment system includes 
means for capturing and transmitting environmental data 
related to the vehicle’s environment. An electronic module is 
electronically coupled to the capturing means. The electronic 
module receives the environmental data, operates an enter 
tainment medium, and generates a video output signal based 
on both the entertainment medium and the environmental 
data. A display unit is communicatively coupled With the 
electronic module. The display unit receives the video output 
signal, and displays images dependent upon the video output 
signal. 
[0009] In yet another aspect, the invention provides a 
method of operating an entertainment system for a vehicle, 
including capturing images of the vehicle’s environment. An 
entertainment medium including graphic image data is pro 
vided. The environmental images and the graphic image data 
are combined to form a composite video output signal. Com 
posite graphic images that are dependent upon the composite 
video output signal are displayed. 
[0010] An advantage of the present invention is that exist 
ing sources of environmental and location data on the vehicle 
may be used to enhance the operation of the gaming/enter 
tainment system. 
[0011] Another advantage is that the user may remain 
aWare of and learn about the environment surrounding the 
vehicle, even While the user plays a video game or Watches 
video entertainment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The above mentioned and other features and objects 
of this invention, and the manner of attaining them, Will 
become more apparent and the invention itself Will be better 
understood by reference to the folloWing description of an 
embodiment of the invention taken in conjunction With the 
accompanying draWings, Wherein: 
[0013] FIG. 1 is a block diagram of a vehicle having an 
entertainment system in accordance With one embodiment of 
the present invention; 
[0014] FIG. 2 is a block diagram illustrating the communi 
cations betWeen the components of the entertainment system 
of FIG. 1; 
[0015] FIG. 3 is a How chart illustrating one embodiment of 
the operation of the entertainment system of FIG. 1; 
[0016] FIG. 4 is a block diagram of a vehicle having an 
entertainment system in accordance With another embodi 
ment of the present invention; and 
[0017] FIG. 5 is a How chart illustrating one embodiment of 
a method of the present invention for operating an entertain 
ment system in a vehicle. 
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[0018] FIG. 6A is one embodiment of a video game display 
that may be produced by the entertainment system of the 
present invention. 
[0019] FIG. 6B is another embodiment of a video game 
display that may be produced by the entertainment system of 
the present invention. 
[0020] Corresponding reference characters indicate corre 
sponding parts throughout the several vieWs. Although the 
draWings represent embodiments of the present invention, the 
draWings are not necessarily to scale and certain features may 
be exaggerated in order to better illustrate and explain the 
present invention. Although the exempli?cation set out herein 
illustrates embodiments of the invention, in several forms, the 
embodiments disclosed beloW are not intended to be exhaus 
tive or to be construed as limiting the scope of the invention to 
the precise forms disclosed. 

DETAILED DESCRIPTION 

[0021] The embodiments hereinafter disclosed are not 
intended to be exhaustive or limit the invention to the precise 
forms disclosed in the folloWing description. Rather the 
embodiments are chosen and described so that others skilled 
in the art may utiliZe its teachings. 
[0022] Referring ?rst to FIG. 1, entertainment system 10, as 
installed in vehicle 12 according to one embodiment of the 
present invention, Will noW be described. Vehicle 12 includes 
rear passenger seats 14 and front passenger seat 16. Enter 
tainment system 10 generally includes an electronic module 
20, visual display unit 22, game controllers 24, vehicle envi 
ronment sensor apparatus 26 (FIG. 2) and audio unit 32. In 
one embodiment, electronic module 20 is in the form of a 
video game console. 

[0023] Video game console 20 may be positioned near rear 
passenger seats 14 for easy access by rearpassengers, but may 
also be positioned in alternative locations. Video game con 
sole 20 is adapted to receive, read and/or operate video game 
softWare modules, referred to herein as “video game media.” 
Video game media may be in any knoWn form including, for 
example, video game softWare stored on storage devices such 
as CDs, DVDs, hard drives or other softWare storage devices. 
Video game media may also be in the form of on-line/internet 
access video games. Alternatively, video game console 20 
may be adapted to electronically couple to external game 
systems. Video game console 20 may include a processor and 
an application program interface Which cooperate to read and 
operate the video game media 30 (FIG. 2) and communicate 
With the other components of entertainment system 10. As 
discussed in further detail beloW, the application program 
interface interfaces the video game media With the other 
components of entertainment system 10 to produce a virtual 
World video game. Video game console 20, and the applica 
tion program interface in particular, may also be directly 
adapted to receive audio/visual media 31, such as am/fm radio 
signals, satellite radio or global positioning system (GPS) 
signals, and audio storage media such as MP3 ?les, CDs and 
DVDs. Accordingly, video console 20 may be equipped With 
an am/fm receiver, satellite receiver, MP3 or iPod® docking 
station, secure digital (SD) card port and/or CD/ DVD reader 
(FIG. 2). Alternatively, entertainment system 10 may include 
head unit 18 Which is adapted to receive and read the audio/ 
visual media discussed above. Video game console 20 may be 
electronically coupled to head unit 18, to thereby enable 
console 20 to indirectly receive audio/video media. 
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[0024] Video game console 20 may also be equipped With a 
voice activation unit (FIG. 2) to alloW console 20 to be oper 
ated by the user’s voice. In addition, console 20 may include 
a Wireless connectivity device (FIG. 2) to alloW console 20 to 
transmit and receive Wireless communications, as described 
in further detail beloW. 
[0025] Referring to FIGS. 1 and 3, visual display unit 22 is 
electronically coupled to console 20, and may be electroni 
cally coupled to the application programming interface in 
particular. Visual display unit 22 may be in any knoWn form. 
For example, visual display unit 22 may be in the form of a 
single, fold doWn ?at panel screen mounted to the roof of 
vehicle 12. Alternatively, visual display unit 22 may be in the 
form of multiple display screens mounted in the headrests of 
front passenger seats 16 and rear passenger seats 14. 

[0026] Visual display unit 22 may be electronically coupled 
to console 20 by either Wireless or Wired connections. The 
dashed lines of FIG. 1 are intended only to indicate an elec 
tronic connection and not the type of connection. In other 
Words, the dashed lines of FIG. 1 indicate only that console 20 
is electronically coupled to the other components of vehicle 
entertainment system 10 and not that such coupling is Wired 
or Wireless, is in series or in parallel, or has any other particu 
lar characteristic. 
[0027] Referring still to FIGS. 1 and 2, controllers 24 may 
be electronically coupled to console 20. Controllers 24 may 
be in the form of any knoWn video game controller and may 
include multi-directional buttons, joystick, thumbpad or but 
tons. Controllers 24 may be coupled to console 20 via Wires or 
a Wireless connection. 

[0028] Referring still to FIGS. 1 and 2, as noted above, 
vehicle entertainment system 10 may also include vehicle 
environment sensor apparatuses, or “environmental sensors,” 
26 that may be electrically coupled to console 20. Each of the 
vehicle environment sensor apparatuses 26 may produce its 
oWn respective vehicle environment data feed. Sensor appa 
ratus 26 is adapted to capture and transmit data relating to, or 
indicative of, vehicle 12 and its internal and external environ 
ment. Sensor apparatus 26 may include camera 26a mounted 
near the front of vehicle 12 and con?gured to capture real 
time video images of the external surroundings of the vehicle. 
Sensor apparatus 26 may include multiple cameras, Which 
may include night vision capability. Thus, entertainment sys 
tem 10 may enable the vehicle’s passengers to be visually 
aWare of the vehicle’s environment, even When there is no 
daylight and vieWing the outside through the WindoW is dif 
?cult. In one particular embodiment, camera 26a is mounted 
facing forWard near the front bumper (not shoWn) or rearvieW 
mirror of vehicle 12 and is Wide-angled to provide real-time 
video images of the vieW from front passenger seat 16 facing 
forWard. Camera 26a generates a vehicle environment data 
feed including the real-time digital video images. 
[0029] Additionally or alternatively, sensor apparatus 26 
may include a navigational system built into console 20 and 
adapted to receive data from GPS satellite 26b. Console 20 
may receive from GPS satellite 26b data relating to the envi 
ronment of vehicle 12, such as three-dimensional mapping 
including city, state, road, building and attraction information 
relating to the location of vehicle 12. 
[0030] Sensor apparatus 26 may include vehicle diagnostic 
system (DS) 260 and/or climate control system (CC) 26d. 
Vehicle diagnostic system 260 obtains data from vehicle sen 
sors and provides a data feed that may include vehicle infor 
mation such as speed of vehicle, distance traveled, headlights 
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on/off, vehicle condition or any other vehicle features/condi 
tions. Climate control system 26d may provide a data feed 
that includes the temperature outside and/or inside of vehicle 
12. 

[0031] Sensor apparatus 26 may include the capability of 
capturing video images of moving objects surrounding the 
vehicle, including, for example, pedestrians, animals, and 
other vehicles, such that the images of the moving objects 
may be incorporated into the operation and display of enter 
tainment system 10. For instance, sensor apparatus 26 may 
include thermal imaging capability and/or video processing 
softWare that detects moving objects by comparing the posi 
tions of discrete objects Within sequential video frames. 

[0032] Sensor apparatus 26 may include the capability of 
detecting the heading direction in Which the vehicle is trav 
eling, such as through navigational data or through on-vehicle 
sensors. In one embodiment, the heading direction and/or 
speed of a virtual vehicle included in the game and/ or video of 
entertainment system 10 may be programmed to folloW or 
mimic the actual heading direction and/or speed of the actual 
vehicle in real-time in order to provide the user With a full 
sensory entertainment experience. It is also possible for the 
outputs of on-vehicle sensors that track the various move 
ments of the suspension system to be incorporated into the 
processing of the video/ game. 
[0033] Referring still to FIGS. 1 and 2, audio unit 32 is 
electronically coupled to console 20. Console 20, as dis 
cussed in further detail beloW, generates an audio output 
signal. Audio unit 32 is adapted to receive the audio output 
signal and produce or broadcast sound in response to the 
audio output signal. Audio unit 32 may be electronically 
coupled to console 20 by any means including, for example, 
a Wired or Wireless connection. Audio unit 32 may be in any 
form capable of producing sound. For instance, as illustrated 
in FIG. 1, audio unit 32 may be in the form of multiple 
speakers mounted throughout vehicle 12 . Alternatively, audio 
unit 32 may be in the form of audio headphones or an audio 
headset. 

[0034] Turning noW to FIGS. 2-3, one embodiment of the 
operation of entertainment system 10 Will noW be described. 
As illustrated in step 40, the user may ?rst turn on console 20 
and insert a “video game medium”, such as a video game disc. 
Console 20 may prompt the user to select a game mode by 
displaying a prompt on display unit 22. The prompt may ask 
the user to select betWeen “game only” mode and “virtual 
environment” mode. As illustrated in step 42, the user uses 
controller 24 to select the game mode in a conventional man 
ner. If the user selects “game only,” then the processor and 
application program interface of console 20 cooperate to read 
and execute the video game media and communicate With 
visual display unit 22, audio unit 32 and controller 24 to alloW 
the user to play the video media in the conventional manner. 
If the user selects “virtual environment” mode, as shoWn in 
step 42, video game console 20 initiates communication With 
sensor apparatuses 26 (step 44). Sensor apparatuses 26 cap 
ture data regarding the vehicle’s environment, such as images 
of the area surrounding the vehicle, the speed of the vehicle, 
three-dimensional maps of the vehicle, the temperature and 
Weather conditions and other data using camera 2611 (FIG. 1), 
satellite 26b (FIG. 1), diagnostic system 260 (FIG. 1) and 
climate control system 26d (FIG. 1). By Way of example, 
camera 26a obtains real-time video images of the road, build 
ings and other features in the vicinity of the vehicle as the 
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vehicle travels. Camera 26a generates a vehicle environment 
data feed including these real-time video images. 
[0035] As illustrated in step 46, video game console 20 may 
receive this data feed and, using the application program 
interface, may combine the video images of this data feed 
With the video images coded in the video game media. Gen 
erally, video game console 20 may generate video output, 
audio output and tactile output signals based upon both the 
vehicle environment data feed and processing of the softWare 
on the video game media, such as a disc. In a more speci?c 
embodiment, video game console 20 generates a video output 
signal based on both the data feed from camera 26a and the 
code of the game media. More generally, the video output 
signal may be at least partially based on any number of data 
feeds from any number of vehicle environment sensor appa 
ratuses 26. Video game console 20 communicates the video 
output signal to video display unit 22, as illustrated in FIG. 2, 
and video display unit 22 displays images dependent upon the 
video output signal. Particularly, video display unit 22 may 
display an image based on both the virtual real-time video 
images and the video game media (see step 48 in FIG. 3). For 
instance, considering the video game PONG®, the image on 
video display unit 22 may include the interactive elements of 
PONG® superimposed on the real-time video images pro 
duced by camera 26a of the vehicle’s surrounding environ 
ment. As the interactive PONG balls or cubes contact the 
buildings in the image, the buildings are damaged and the 
balls are bounced back. It is possible for the captured envi 
ronment data to not just in?uence the image on the video 
display unit, but to also be used by the game processor in 
processing the results or score of the game. For example, the 
shape of a building captured from the surrounding environ 
ment may be displayed on video display unit 22 and may also 
be used by the processor to de?ne the boundaries that a game 
player must “hit” With a virtual ball in order to have the ball 
bounce back and stay in play, Which may garner the player 
additional points or favorable results Within the context of the 
game. 
[0036] Similarly, in the case of a painting program of a 
video game media, the interactive components of the painting 
game, such as a paint brush, may be superimposed over the 
real-time video images, thereby alloWing users to virtually 
paint the passing landscape. In this case, the boundaries of the 
captured images may de?ne the area of the display to Which 
the virtual paint “sticks” or “adheres.” 

[0037] Simultaneously With the video output signal, the 
application program interface of video game console 20 gen 
erates an audio output signal and communicates the audio 
output signal to audio unit 32. The audio output signal may 
include processed data from the video game media and/or 
data from the data feed received from sensor apparatus 26. 

[0038] Referring back to FIGS. 1 and 2, rear passenger 
seats 14 may be equipped With a tactile stimulation device 36 
such as a rumble or vibration mechanism. Video game con 

sole 20, and the application programming interface in par 
ticular, may be electronically coupled to the rumble or vibra 
tion mechanism and may be adapted to produce a tactile 
stimulation signal in response to execution of the video game 
media. The tactile stimulation signal is received by the vibra 
tion mechanism, Which causes rear passenger seats 14 to 
vibrate or rumble in response to action occurring on video 
display unit 22. Thus, the tactile stimulation device provides 
a passenger With a tactile sensation in response to the tactile 
stimulation signal. 
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[0039] Such tactile stimulations provided by entertainment 
system 10 may be directed at senses other than the sense of 
touch. For example, such tactile stimulations may be directed 
at a game player’s sense of balance, his sense of the force of 
gravity, his sense of centripetal forces, or visceral senses. 

[0040] The embodiment illustrated in FIG. 1 shows sensor 
apparatuses 26a-26d communicating directly with console 
20, and shows audio units 32 coupled directly to console 20. 
However, in another embodiment as illustrated in FIG. 4, 
entertainment system 110 includes a console 120 that may 
communicate indirectly with audio units 132 and sensor 
apparatuses 126a-126d through head unit 118. Such an 
arrangement may facilitate the installation of entertainment 
system 110 in existing vehicles that already have one or more 
of sensor apparatuses 126a-126d. 

[0041] One embodiment of a method 500 of the present 
invention for operating an entertainment system is illustrated 
in FIG. 5. In a ?rst step 502, images of the vehicle’s environ 
ment are captured. For example, camera 26a may be used to 
capture images of the environment surrounding the vehicle in 
real-time. The environmental images may include images of 
buildings, other vehicles, trees and other living beings, etc., 
that are surrounding the vehicle. Rather than, or in addition to, 
using a camera to capture surrounding images in real-time, it 
is also possible to use GPS to determine the location of the 
vehicle, and then download from a database satellite photo 
graph images that are associated with the vehicle’s location. 
In a next step 504, an entertainment medium including 
graphic image data is provided. The entertainment medium 
may provide either passive entertainment, such as a movie 
that the user watches, or interactive entertainment, such as a 
video game in which the user has some control and in?uence 
over images that are displayed on display 22. The entertain 
ment medium may be in any of the forms listed at 30 in FIG. 
2, for example, including video game software, on-line/web 
access video games, or a video game system. The software 
may be stored on a hard disk within the vehicle, or may be 
stored on a portable storage device, such as a compact disc or 
memory stick, for example. The entertainment medium may 
include graphic image data that de?nes graphic images that 
may be displayed on display 22. It is also possible for the 
entertainment medium to include textual data that de?nes text 
characters that may be displayed on display 22, such as cap 
tions or information regarding a game. 

[0042] In step 506, the environmental images and the 
graphic image data are combined to form a composite video 
output signal. That is, elements of the environmental images 
captured in step 502 and elements of the graphic image data 
from the entertainment medium may be combined to form a 
composite video output signal. Portions of the images of the 
environment surrounding the vehicle may be incorporated 
into the framework of the display scheme provided by the 
entertainment medium. In one particular embodiment, via 
known image processing algorithms, discrete objects in the 
environmental images are identi?ed. For example, the group 
of pixels that forms the image of any discrete object in the 
environmental images, such as a building, person, vehicle, 
mountain, etc., is identi?ed. The discrete object images may 
be extracted from the environmental images and combined 
with the graphic image data from the entertainment medium 
to form the composite video output signal. Elements of the 
graphic image data from the entertainment medium that are 
included in the composite video output signal may include 
background features, settings, characters, or game pieces, for 
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example. Discrete object elements from the environmental 
images may be superimposed on or digitally integrated with 
background features and settings from the graphic image data 
from the entertainment medium to form the composite video 
output signal. Similarly, characters or game pieces from the 
graphic image data may be superimposed on or digitally 
integrated with the discrete objects from the environmental 
images to form the composite video output signal. In a ?nal 
step 508, composite graphic images are displayed, the com 
posite graphic images being dependent upon the composite 
video output signal. For example, display 22 may be used to 
display composite graphic images that are based upon the 
composite video output signal that is formed by combining 
the environmental images and the entertainment medium’s 
graphic image data. 
[0043] In one embodiment, the steps 502, 506 and 508 of 
capturing, combining and displaying, respectively, are per 
formed in real-time. That is, captured images of objects sur 
rounding the vehicle may be displayed by and integrated into 
the entertainment system while the objects are still in view of 
the vehicle’s passengers through the windows of the vehicle. 
Thus, the user may remain aware of his present environment, 
even while being fully absorbed in the video game or video 
presentation provided by the entertainment system. 
[0044] It is possible, in a speci?c embodiment, for the envi 
ronmental data to have an effect not just on the display or 
visual aspects of a video game, but to also have an effect on 
how the video game operates. Particularly, the environmental 
images or other types of environmental data may be used in 
calculating the playing parameters of the video game soft 
ware. For example, FIG. 6A illustrates a video game screen 
display of a composite video image that may be produced by 
one embodiment of the present invention. The composite 
video image includes elements of environmental data in the 
form of captured video images of objects surrounding the 
vehicle in which the entertainment system operates. The envi 
ronmental data includes images 602, 604, 606 of buildings, 
and an image 608 of a truck. The graphic image data from the 
entertainment medium includes images of game pieces 610, 
612 that a player bounces off ofimages 602, 604, 606, 608 to 
thereby earn game points. The player may use one of control 
lers 24, for example, to control the movements of game pieces 
610, 612. Thus, the siZe and placement of image elements 
602, 604, 606, 608 from the environmental data affects 
whether a moving game piece 610, 612 bounces off of one of 
the image elements to garner points, or whether the game 
piece instead misses the image elements and continues move 
ment out of the display screen, which does not earn points. Of 
course, the player sees on the display screen the siZe and 
placement of the image elements and controls the movement 
of the game pieces accordingly in an effort to hit the image 
elements with the game pieces. 
[0045] FIG. 6B illustrates another video game screen dis 
play of a composite video image that may be produced by an 
embodiment of the present invention. The environmental data 
includes images of buildings 622, 624, a roadway 626 dis 
posed therebetween, and a sky 628. In the particular embodi 
ment shown, GPS is used to provide a text identi?cation of the 
street on which the vehicle is traveling. The graphic image 
data from the entertainment medium includes images of game 
pieces 630, 632, 634, 636, 638 that a player may collect by 
spotting the game pieces within the display screen and click 
ing on the game pieces, or by selecting the game pieces in 
some other way. Each collected game piece may earn the 
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player game points. Game pieces 630, 632, 634, 636, 638 
include a basketball goal, a tree, a door, vehicle, and a dog, 
respectively. 
[0046] The embodiment illustrated in FIG. 1 shoWs sensor 
apparatuses 26a-26d communicating directly With console 
20, and shoWs audio units 32 coupled directly to console 20. 
However, in another embodiment as illustrated in FIG. 4, 
entertainment system 110 includes a console 120 that may 
communicate indirectly With audio units 132 and sensor 
apparatuses 126a-126d through head unit 118. Such an 
arrangement may facilitate the installation of entertainment 
system 110 in existing vehicles that already have one or more 
of sensor apparatuses 126a-126d. 
[0047] As discussed above, the console may be equipped 
With a Wireless communication device. Such a Wireless com 
munication device may be adapted to send video and audio 
output signals to and receive communication from a Wireless 
device 34 such as a cellular phone, personal digital assistant 
(PDA) or other device. Thus, a passenger in front passenger 
seat 16 may use the display and user interface of the Wireless 
device to play the games processed by console 20. 
[0048] The entertainment system of the present invention 
provides an interactive gaming system that incorporates the 
surrounding vieW, location and other features of the vehicle’s 
environment in the display and processing of the game, 
thereby creating an endless variety of arrangements of in 
vehicle entertainment. While this invention has been 
described as having an exemplary design, the present inven 
tion may be further modi?ed Within the spirit and scope of this 
disclosure. This application is therefore intended to cover any 
variations, uses, or adaptations of the invention using its 
general principles. Further, this application is intended to 
cover such departures from the present disclosure as come 
Within knoWn or customary practice in the art to Which this 
invention pertains. 

What is claimed is: 
1. An entertainment system for a vehicle, said entertain 

ment system comprising: 
a vehicle environment sensor apparatus, said vehicle envi 

ronment sensor apparatus being con?gured to capture 
data indicative of the vehicle’s environment and gener 
ate a vehicle environment data feed; 

a video game console electronically coupled to said vehicle 
environment sensor apparatus and having an application 
program interface, said video game console being con 
?gured to: 
receive the vehicle environment data feed; 
operate a game medium; and 
generate a video output signal based on both the game 
medium and the vehicle environment data feed; 

at least one controller communicatively coupled to said 
video game console and adapted to direct the operation 
of the game medium; and 

a display unit communicatively coupled With said applica 
tion program interface and con?gured to: 
receive the video output signal; and 
display images dependent upon the video output signal. 

2. The entertainment system of claim 1 Wherein said 
vehicle environment sensor apparatus includes a camera, said 
camera being con?gured to capture images of the vehicle’s 
environment. 

3. The entertainment system of claim 1 Wherein said 
vehicle environment sensor apparatus includes a navigational 
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system, said navigational system providing three-dimen 
sional mapping of a location of the vehicle. 

4. The entertainment system of claim 3 Wherein said navi 
gational system is adapted to communicate With global posi 
tioning system satellites to obtain the three-dimensional map 
ping. 

5. The entertainment system of claim 1 Wherein said appli 
cation program interface is con?gured to generate an audio 
output signal based on at least one of the game medium and 
the vehicle environment data feed, the system further com 
prising an audio unit electronically coupled to said video 
game console and con?gured to receive the audio output 
signal. 

6. The entertainment system of claim 1 Wherein the vehicle 
has passenger seats, said entertainment system further includ 
ing a tactile stimulation device electronically coupled to said 
video game console and adapted to be coupled to one of the 
passenger seats and to provide a passenger in the one passen 
ger seat With a tactile sensation, saidtactile stimulation device 
being con?gured to receive a tactile stimulation signal from 
said application program interface and provide the tactile 
sensation in response to the tactile stimulation signal. 

7. The entertainment system of claim 1 Wherein said video 
game console includes a Wireless communication device. 

8. The entertainment system of claim 1 Wherein said appli 
cation program interface is adapted to receive and read an 
audio storage medium. 

9. The entertainment system of claim 1 including a plural 
ity of vehicle environment sensor apparatuses con?gured to 
generate a plurality of vehicle environment data feeds, the 
video output signal being based on more than one of the 
vehicle environment data feeds. 

10. An entertainment system for a vehicle, said entertain 
ment system comprising: 
means for capturing and transmitting environmental data 

related to the vehicle’s environment; 
an electronic module electronically coupled to said captur 

ing means, said electronic module being con?gured to: 
receive the environmental data; 
operate an entertainment medium; and 
generate a video output signal based on both the enter 

tainment medium and the environmental data; and 
a display unit communicatively coupled With said elec 

tronic module and con?gured to: 
receive the video output signal; and 
display images dependent upon the video output signal. 

11. The entertainment system of claim 10 Wherein said 
capturing means includes a camera con?gured to capture 
images of the environment external to the vehicle. 

12. The entertainment system of claim 10 Wherein said 
capturing means includes a GPS navigational system con?g 
ured to provide three-dimensional mapping of a location of 
the vehicle. 

13. The entertainment system of claim 10 Wherein said 
capturing means includes a plurality of vehicle environment 
sensor apparatuses con?gured to generate a plurality of 
vehicle environment data feeds, said video output signal 
based on more than one of said plurality of vehicle environ 
ment data feeds. 

14. The entertainment system of claim 10 further including 
an audio unit electronically coupled to said electronic mod 
ule, said electronic module being con?gured to generate an 
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audio output signal based on at least one of said entertainment 
medium and the environmental data, said audio unit receiving 
the audio output signal. 

15. The entertainment system of claim 10 further including 
a head unit adapted to receive and read an audio medium, said 
electronic module being electronically coupled to said head 
unit. 

16. A method of operating an entertainment system for a 
vehicle, said method comprising the steps of: 

capturing images of the vehicle’s environment; 
providing an entertainment medium including graphic 

image data; 
combining the environmental images and the graphic 

image data to form a composite video output signal; and 
displaying composite graphic images, the composite 

graphic images being dependent upon the composite 
video output signal. 
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17. The method of claim 16, Wherein the capturing, com 
bining and displaying steps are performed in real-time. 

18. The method of claim 16, Wherein said entertainment 
medium includes video game software. 

19. The method of claim 18, comprising the further step of 
calculating playing parameters of the video game software, 
said calculating being dependent upon the environmental 
images. 

20. The method of claim 16, comprising the further steps 
of: 

identifying discrete objects in the environmental images; 
and 

extracting discrete object images from the environmental 
images, said combining step including combining the 
discrete object images and the graphic image data to 
form the composite video output signal. 

* * * * * 
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