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(57) ABSTRACT 

A system and method tracks the movements of a driver or 
passenger in a vehicle (ground, Water, air, or other) and 
controls devices in accordance With position, motion, and/or 
body or hand gestures or movements. According to one 
embodiment, an operator or passenger uses the invention to 
control comfort or entertainment features such the heater, air 
conditioner, lights, mirror positions or the radio/CD player 
using hand gestures. An alternative embodiment facilitates 
the automatic adjustment of car seating restraints based on 
head position. Yet another embodiment is used to determine 
When to ?re an airbag (and at What velocity or orientation) 
based on the position of a person in a vehicle seat. The 
invention may also be used to control systems outside of the 
vehicle. The on-board sensor system Would be used to track 
the driver or passenger, but When the algorithms produce a 
command for a desired response, that response (or just 
position and gesture information) could be transmitted via 
various methods (Wireless, light, Whatever) to other systems 
outside the vehicle to control devices located outside the 
vehicle. For example, this Would alloW a person to use 
gestures inside the car to interact With a kiosk located 
outside of the car. 
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TRACKING AND GESTURE RECOGNITION 
SYSTEM PARTICULARLY SUITED TO 
VEHICULAR CONTROL APPLICATIONS 

REFERENCE TO RELATED APPLICATIONS 

[0001] This application is a continuation of US. patent 
application Ser. No. 10/004,058, ?led Nov. 1, 2001, now 
US. Pat. No. 7,050,606, Which is a continuation-in-part of 
US. patent application Ser. No. 09/798,594, ?led Mar. 2, 
2001, Which is a continuation-in-part of US. patent appli 
cation Ser. No. 09/371,460, ?led Aug. 10, 1999, the entire 
contents of each application being incorporated herein by 
reference. 

FIELD OF THE INVENTION 

[0002] This invention resides in a system for tracking a 
driver or passenger in a vehicle and, in particular, to con 
trolling operational devices or comfort features in the 
vehicle based on position, motion, and/or body or hand 
gestures. 

BACKGROUND OF THE INVENTION 

[0003] Gesture recognition has many advantages over 
other input means, such as the keyboard, mouse, speech 
recognition, and touch screen. The keyboard is a very open 
ended input device and assumes that the user has at least a 
basic typing pro?ciency. The keyboard and mouse both 
contain moving parts. Therefore, extended use Will lead to 
decreased performance as the device Wears doWn. The 
keyboard, mouse, and touch screen all need direct physical 
contact betWeen the user and the input device, Which could 
cause the system performance to degrade as these contacts 
are exposed to the environment. Furthermore, there is the 
potential for abuse and damage from vandalism to any 
tactile interface Which is exposed to the public. 

[0004] Tactile interfaces can also lead hygiene problems, 
in that the system may become unsanitary or unattractive to 
users, or performance may suffer. These effects Would 
greatly diminish the usefulness of systems designed to target 
a Wide range of users, such as advertising kiosks open to the 
general public. This cleanliness issue is very important for 
the touch screen, Where the input device and the display are 
the same device. Therefore, When the input device is soiled, 
the effectiveness of the input and display decreases. Speech 
recognition is very limited in a noisy environment, such as 
sports arenas, convention halls, or even city streets. Speech 
recognition is also of limited use in situations Where silence 
is crucial, such as certain military missions or library card 
catalog rooms. 

[0005] Gesture recognition systems do not suffer from the 
problems listed above. There are no moving parts, so device 
Wear is not an issue. Cameras, used to detect features for 
gesture recognition, can easily be built to Withstand the 
elements and stress, and can also be made very small and 
used in a Wider variety of locations. In a gesture system, 
there is no direct contact betWeen the user and the device, so 
there is no hygiene problem. The gesture system requires no 
sound to be made or detected, so background noise level is 
not a factor. A gesture recognition system can control a 
number of devices through the implementation of a set of 
intuitive gestures. The gestures recogniZed by the system 
Would be designed to be those that seem natural to users, 
thereby decreasing the learning time required. The system 
can also provide users With symbol pictures of useful 
gestures similar to those normally used in American Sign 
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Language books. Simple tests can then be used to determine 
What gestures are truly intuitive for any given application. 

[0006] For certain types of devices, gesture inputs are the 
more practical and intuitive choice. For example, When 
controlling a mobile robot, basic commands such as “come 
here”, “go there”, “increase speed”, “decrease speed” Would 
be most ef?ciently expressed in the form of gestures. Certain 
environments gain a practical bene?t from using gestures. 
For example, certain military operations have situations 
Where keyboards Would be aWkWard to carry, or Where 
silence is essential to mission success. In such situations, 
gestures might be the most effective and safe form of input. 

SUMMARY OF THE INVENTION 

[0007] This invention resides in a system for tracking a 
driver or passenger in a vehicle (ground, Water, air, or other) 
and for controlling devices in that vehicle based on position, 
motion, and/or body/hand gestures. Broadly, the system 
tracks a person in the vehicle and uses their position and/or 
motions to control devices in the vehicle, or to have certain 
systems (such as safety or comfort systems) respond and 
adjust automatically. 

[0008] According to one embodiment, an operator or 
passenger uses the invention to control comfort or enter 

tainment features such the heater, air conditioner, lights, 
mirror positions or the radio/ CD player using hand gestures. 
An alternative embodiment facilitates the automatic adjust 
ment of car seating restraints based on head position. Yet 
another embodiment is used to determine When to ?re an 
airbag (and at What velocity or orientation) based on the 
position of a person in a vehicle seat. 

[0009] The invention may also be used to control systems 
outside of the vehicle. The on-board sensor system Would be 
used to track the driver or passenger, but When the algo 
rithms produce a command for a desired response, that 
response (or just position and gesture information) could be 
transmitted via various methods (Wireless, light, Whatever) 
to other systems outside the vehicle to control devices 
located outside the vehicle. For example, this Would alloW a 
person to use gestures inside the car to interact With a kiosk 
located outside of the car. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 is a simpli?ed draWing of an imaging 
system and computer With tracking algorithm according to 
the invention; 

[0011] FIG. 2 is a How chart illustrating important steps of 
the tracking algorithm; 

[0012] FIG. 3 is a draWing of a preferred graphical user 
interface for use With the system of the invention; 

[0013] FIG. 4 is a series of draWings Which shoW the use 
of color to track a target or feature; 

[0014] FIG. 5 illustrates the use a truncated cone to 
account for slight variations in color; 

[0015] FIG. 6 illustrates steps of a method according to the 
invention Written in pseudocode; and 

[0016] FIG. 7 is a simpli?ed diagram illustrating the 
applicability of gesture control to vehicular applications. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

[0017] This invention resides in a system and method for 
tracking a driver or passenger in a vehicle, and controlling 
operational devices, comfort or safety features in the vehicle 
based on position, motion, and/or body or hand gestures or 
movements. The invention is not limited in terms of vehicle 
type, and is applicable to ground, Water, air and space 
applications. 
[0018] Broadly, the system tracks a person in the vehicle, 
and uses their position and/or motions to control devices in 
the vehicle, or to have certain systems (such as safety or 
comfort systems) respond and adjust automatically. In the 
preferred embodiment, an interactive vehicular control sys 
tem according to the invention Would include the folloWing 
components: 

[0019] 1. One or more cameras (or other sensing sys 
tem) to vieW the driver or passenger; 

[0020] 2. A tracking system for tracking the position, 
velocity or acceleration of person’s head, body, or other 
body parts; 

[0021] 3. A gesture/behavior recognition system for 
recognizing and identifying the person’s motions; and 

[0022] 4. Algorithms for controlling devices in the 
vehicle, Whether under active or passive control by the 
vehicle occupant. 

[0023] Apart from the speci?c applicability to vehicular 
applications disclosed herein, the components listed above 
are disclosed and described in detail in US. patent applica 
tion Ser. Nos. 09/371,460 and 09/798,594, the entire con 
tents of Which have been incorporated herein by reference. 

[0024] The system described in US. patent application 
Ser. No. 09/371,460 not only recognizes static symbols, but 
dynamic gestures as Well, since motion gestures are typi 
cally able to convey more information. In terms of appara 
tus, the system is preferably modular, and includes a gesture 
generator, sensing system, modules for identi?cation and 
transformation into a command, and a device response unit. 
At a high level, the How of the system is as folloWs. Within 
the ?eld of vieW of one or more standard video cameras, a 
gesture is made by a person or device. During the gesture 
making process, a video image is captured, producing image 
data along With timing information. As the image data is 
produced, a feature-tracking algorithm is implemented 
Which outputs position and time information. This position 
information is processed by static and dynamic gesture 
recognition algorithms. When the gesture is recognized, a 
command message corresponding to that gesture type is sent 
to the device to be controlled, Which then performs the 
appropriate response. 

[0025] The system preferably searches for static gestures 
only When the motion is very sloW (i.e. the norm of the x and 
y -- and Z -- velocities is beloW a threshold amount). When 

this occurs, the system continually identi?es a static gesture 
or outputs that no gesture Was found. Static gestures are 
represented as geometric templates for commonly used 
commands such as ON/OFF, Left/Right Turn, and so forth. 
Language gestures, such as the American Sign Language, 
can also be recognized. 

[0026] A ?le of recognized gestures, Which lists named 
gestures along With their vector descriptions, is loaded in the 
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initialization of the system. Static gesture recognition is then 
performed by identifying each neW description. A simple 
nearest neighbor metric is preferably used to choose an 
identi?cation. In recognizing static hand gestures, the image 
of the hand is preferably localized from the rest of the image 
to permit identi?cation and classi?cation. The edges of the 
image are preferably found With a Sobel operator. A box 
Which tightly encloses the hand is also located to assist in the 
identi?cation. 

[0027] Dynamic (circular and skeW) gestures are prefer 
ably treated as one-dimensional oscillatory motions. Rec 
ognition of higher-dimensional motions is achieved by inde 
pendently recognizing multiple, simultaneously created one 
dimensional motions. A circle, for example, is created by 
combining repeating motions in tWo dimensions that have 
the same magnitude and frequency of oscillation, but 
Wherein the individual motions ninety degrees out of phase. 
A diagonal line is another example. Distinct circular ges 
tures are de?ned in terms of their frequency rate; that is, 
sloW, medium, and fast. 

[0028] Additional dynamic gestures are derived by vary 
ing phase relationships. During the analysis of a particular 
gesture, the x and y minimum and maximum image plane 
positions are computed. Z position is computed if the system 
is set up for three dimensions. If the x and y motions are out 
of phase, as in a circle, then When x or y is minimum or 
maximum, the velocity along the other is large. The direc 
tion (clockWiseness in tWo dimensions) of the motion is 
determined by looking at the sign of this velocity compo 
nent. Similarly, if the x and y motion are in phase, then at 
these extremum points both velocities are small. Using 
clockWise and counter-clockWise circles, diagonal lines, 
one-dimensional lines, and small and large circles and lines, 
a large gesture lexicon library is developed. A similar 
method is used When the gesture is performed in three 
dimensions. 

[0029] An important aspect of the technique is the use of 
parameterization and predictor bins to determine a gesture’s 
future position and velocity based upon its current state. The 
bin predictions are compared to the next position and 
velocity of each gesture, and the difference betWeen the 
bin’s prediction and the next gesture state is de?ned as the 
residual error. A bin predicting the future state of a gesture 
it represents Will exhibit a smaller residual error than a bin 
predicting the future state of a gesture that it does not 
represent. For simple dynamic gestures applications, a lin 
ear-With-olfset-component model is preferably used to dis 
criminate betWeen gestures. For more complex gestures, a 
variation of a velocity damping model is used. 

[0030] In commonly assigned US. patent application Ser. 
No. 09/798,594, We describe a real-time object tracking 
system (ROTS) capable of tracking moving objects in a 
scene. Unlike current search-and-locate algorithms, the sub 
ject algorithm uses a target location technique Which does 
not involve search. The system, Which is also applicable to 
the vehicular applications according to the present inven 
tion, tracks objects based on the color, motion and shape of 
the object in the image. The tracking algorithm uses a unique 
color matching technique Which uses minimal computation. 
This color matching function is used to compute three 
measures of the target’s probable location based on the 
target color, shape and motion. It then computes the most 
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probable location of the target using a weighting technique. 
These techniques make the invention very computationally 
ef?cient also makes it robust to noise, occlusion and rapid 
motion of the target. 

[0031] The imaging hardware includes a color camera, a 
frame grabber, and a computer for processing. The software 
includes low-level image grabbing software and the tracking 
algorithm. Once the application is running, a graphical user 
interface displays the live image from the color camera on 
the computer screen. The operator can then use the mouse to 
click on the hand in the image to select a target for tracking. 
The system will then keep track of the moving target in the 
scene in real-time. 

[0032] A schematic of the system is shown in FIG. 1. The 
imaging hardware includes a color camera 102 and a digi 
tiZer. The sequence of images of the scene is then fed to a 
computer 104 which runs tracking software according to the 
invention. The tracking algorithm is independent of the 
imaging system hardware. The tracking system has a graphi 
cal user interface (GUI) to initialiZe the target and show the 
tracking result on the screen 106. 

[0033] The GUI for the ROTS displays a live color image 
from the camera on the computer screen. The user can 
initialiZe the target manually or automatically. Once initial 
iZed, the ROTS will then track the target in real-time. 

[0034] The ?ow chart of the tracking algorithm is shown 
in FIG. 2. The program captures live images from the 
camera and displays them on the screen. It then allows the 
user to select the target manually using the mouse or 
automatically by moving the target to a predetermined 
position in the scene. At the point of initialiZation, the color, 
the shape and location of the target are computed and stored. 
Once the target is initialiZed, we compute an estimate of the 
target location using target dynamics. We then compute the 
actual location using the color, shape and motion informa 
tion with respect to a region centered at the estimated 
location. 

[0035] The input to the ROTS is a sequence of color 
images, preferably in the standard RGB24 format. Hence, 
the hardware can be a camera with a image grabbing board 
or a USB camera connected to the USB port of the computer. 
A preferred GUI is shown in FIG. 3. 

Tracking Using Color, Shape and Motion 

[0036] Once the user clicks on the target in the image, we 
compute the median color of a small region around this point 
in the image. This will be the color of the target region being 
tracked in the scene until it is reinitialiZed. We also store the 
shape of the target by segmenting the object using its color. 
Once tracking begins, we compute the center of the target 
region in the image using a combination of three aspects of 
the target. The three aspects are the color, the shape and the 
motion. This results in a very robust tracking system which 
can withstand a variety of noise, occlusion and rapid motion. 

Color Matching 

[0037] The color of a pixel in a color image is determined 
by the values of the Red, Green and Blue bytes correspond 
ing to the pixel in the image bulfer. This color value will 
form a point in the three-dimensional RGB color space. 
When we compute the color of the target, we assume that the 
target is fairly evenly colored and the illumination stays 
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relatively the same. The color of the target is then the median 
RGB value of a sample set of pixels constituting the target. 
When the target moves and the illumination changes the 
color of the target is likely to change. We use a computa 
tionally ef?cient color matching function which allows us to 
compute whether a pixel color matches the target color 
within limits. 

[0038] When the illumination on the target changes, the 
intensity of the color will change. This will appear as a 
movement along the RGB color vector as shown in FIG. 5. 
In order to account for slight variations in the color, we 
further allow the point in color space to lie within a 
small-truncated cone as shown in FIG. 5. The two thresholds 

will decide the shape of the matching color cone. A threshold 
on the angle of the color cone and another threshold on the 

minimum length of the color vector decides the matching 
color space. Thus, any pixel whose color lies within the 
truncated cone in color space will be considered as having 
the same color as the target. 

[0039] Given a colored pixel, we quantitatively de?ne the 
match between it and a reference color pixel as follows. Let 
(R, G, B) be the values of the RGB vector of the ?rst pixel. 
Let (RY, Gr, Br) be the RGB vector for the reference color. 

V mrm 

[0040] The value of dm is related to the length of the 
projection of the given color vector onto the reference 
vector. The value of da is related to the angle between the 
two vectors. If we set two threshold bands for dm and da, we 
can ?lter out those pixels which lie within the truncated cone 
around the reference vector. Their product will indicate the 
goodness of the match. The parameters dm and da are chosen 
to be computationally simple to implement which becomes 
important when all the pixels in a region have to be 
compared to the reference color in each new image. 

Position Using Color 

[0041] Once we have the target color and a color matching 
algorithm, we can ?nd all the pixels in any given region of 
the image which match the target color. We use the quan 
titative measure of the match to ?nd a weighted average of 
these pixel positions. This gives us the most likely center of 
the target based on color alone. If (i, j) are the row and 
column coordinates of the pixel Pc(i,j), then for a given 
rectangular region the most likely target center based on 
color alone will be given as follows. 



US 2007/0195997 A1 

Pc(i, j, I) = COZWMIIICII (R0, 1', I), G0, 1', I), B0, 1', 1)) 

I*! I I 

; Pm. 1.1) 
Centercolor : [Cc ] = [*1 

2 PM‘. 1. I) *1 
l 

Note that the centroid of the target is computed as a weighted 
sum. The weights are the color matching measure of the 
pixel. This weighting of the pixel contrasts with the usual 
practice of weighting all matching pixels the same makes 
our algorithm less prone to creep. We also keep track of the 
sum of the matched pixel weights. If this sum is less than a 
threshold we assume that the target is not in the region. 

Shape Matching 
[0042] Once the target is initialized, we compute a two 
dimensional template of the target. We use this dynamic 
template which is updated every frame to measure the 
closeness of pixels at the estimated location to the target 
shape. Given the color of the object being tracked and the 
color matching function we segment all the pixels in a region 
around the estimated location. The resulting segmented 
image is the shape of the object and forms the template. With 
each new image of the scene, the template of the target in the 
previous frame is used to compute the new center of the 
target in the new image. The advantage of using templates 
instead of any assumed shape such as an ellipse is that the 
tracking and localiZation of the target is much more robust 
to shape change and hence more accurate. 

0 otherwise 

; so. 1. 1) 
Cenlershapg : [Us] : [*1 

2 so‘. 1. I) *1 
l 

The closeness of the shape is a summation of the product of 
the pixel color match P(i, j) with the target template M(i, j). 
Note again that the color matching measure is used to weight 
the shape measure. This makes our algorithm robust to 
creep. Once the region S is obtained, we can compute the 
centroid of S. This is the probable location of the target 
based solely on the shape of the target. 
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Motion Detection 

[0043] The algorithm checks for motion in a region near 
the estimated target position using a motion detecting func 
tion. This function computes the difference between the 
current image and the previous image, which is stored in 
memory. If motion has occurred, there will be suf?cient 
change in the intensities in the region. The motion detection 
function will trigger if a suf?cient number of pixels change 
intensity by a certain threshold value. This detection phase 
eliminates unnecessary computation when the object is 
stationary. 
Position Using Motion 

[0044] If the motion detection function detects motion, the 
next step is to locate the target. This is done using the 
difference image and the target color. When an object moves 
between frames in a relatively stationary background, the 
color of the pixels changes between frames near the target 
(unless the target and the background are of the same color). 
We compute the color change between frames for pixels near 
the target location. The pixels whose color changes beyond 
a threshold make up the difference image. Note that the 
difference image will have areas, which are complementary. 
The pixels where the object used to be will complement 
those pixels where the object is at now. If we separate these 
pixels using the color of the target, we can compute the new 
location of the target. The set of pixels in the difference 
image, which has the color of the target in the new image, 
will correspond to the leading edge of the target in the new 
image. If we assume that the shape of the target changes 
negligibly between frames, we can use the shape of the 
target from the previous image to compute the position of 
the center of the target from this difference image. 

[0045] Let D be the difference sub-image between the 
previous target and the estimated target location in the new 
image. If we threshold the difference image, we end up with 
a binary image. If we intersect this binary image D with the 
shape of the target in the new image M we get the moving 
edge of the target as the region V. We then weight this region 
by the color matching measure P. 

0 otherwise 

1 if (P(i, j, I) > Tc) 

0 otherwise 

The centroid of the region V is then computed as the 
probable location of the target based on motion alone. This 
weighting of the intersection region by the color matching 
measure makes our tracking less prone to jitter. 
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[0046] In a physically implemented system, processing a 
large image may sloW doWn the program. Fortunately, the 
nature of the tracking task is such that, only a fraction of the 
image is of interest. This region called the WindoW of 
interest lies around the estimated position of the target in the 
neW image. We can compute the location of the target in the 
neW image from the location of the target in the previous 
image and its dynamics. We have used prediction based on 
velocity computation betWeen frames. This technique is able 
to keep track of the target even When the target moves 
rapidly. We have found that the WindoW of interest is 
typically one one-hundredth the area of the original image. 
This speeds up the computation of the neW target location 
considerably. 
Tracking Algorithm 
[0047] If We are given an estimated target location as (rc, 
cc) in the neW image and the siZe of the area to be searched 
is given by (rs, cs), then the algorithm can be Written in 
pseudo code as shoWn in FIG. 6. 

[0048] Note that the color matching Weight c is being used 
to Weight all the three centers. This Weighting makes this 
algorithm smoother and more robust. The velocity computed 
at the end of the tracking algorithm is used to compute the 
estimated position of the target in the next frame. 

[0049] Extensions of the system are possible in accor 
dance With the described algorithm herein. One is a tracking 
system Which can track multiple targets in the same image. 
Another uses the tracking in tWo stereo images to track the 
target in 3D. 

Vehicular Applications 

[0050] Using the technology described above, various 
implementations are applicable to the vehicular environ 
ment, as depicted in FIG. 7. One embodiment, for example, 
alloWs an operator or passenger to control comfort or 

entertainment features such the heater, air conditioner, 
lights, mirror positions or the radio/CD player using hand 
gestures. An alternative Would alloW for the automatic 
adjustment of car seating restraints based on head position. 
Yet another embodiment Would be used to determine When 
to ?re an airbag (and at What velocity or orientation) based 
on the position of a person in a vehicle seat. 

[0051] As discussed above, a generic interactive system of 
this type Would include the folloWing components 
(described in detail above): 

[0052] 1. One or more cameras (or other sensing sys 
tem) to vieW the driver or passenger; 

[0053] 2. A tracking system for tracking the position, 
velocity or acceleration of person’s head, body, or other 
body parts; 

[0054] 3. A gesture/behavior recognition system for 
recognizing and identifying the person’s motions; and 

[0055] 4. Algorithms for controlling devices in the 
vehicle, Whether under active or passive control by the 
vehicle occupant. 

[0056] In terms of the sensing system cameras could be 
mounted anyWhere Within the vehicle having a suitable vieW 
of the person. Other types of sensing systems could alter 
natively be used. Tracking may be carried out from one or 
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multiple systems, and Would preferably return a position in 
tWo or three-dimensional space. The gesture/behavior rec 
ognition system described above and in the referenced 
applications Would preferably be used to convert the tracked 
motions into gestures and behaviors. These behaviors Would 
be identi?ed as controls for active or passive systems located 
in the vehicle. The system Would then use the position and 
gesture information to control various vehicle features, such 
as the radio, seat position, air-bag deployment, on-board 
map systems, etc. 

ADDITIONAL EMBODIMENTS 

[0057] The invention may also be used to control systems 
outside of the vehicle. The on-board sensor system Would be 
used to track the driver or passenger, but When the algo 
rithms produce a command for a desired response, that 
response (or just position and gesture information) could be 
transmitted via various methods (Wireless, light, Whatever) 
to other systems outside the vehicle to control devices 
located outside the vehicle. For example, this Would alloW a 
person to use gestures inside the car to interact With a kiosk 
located outside of the car. 

We claim: 
1. A method of controlling one or more vehicular-related 

devices, comprising the steps of: 

sensing the position or motion of a driver or passenger of 
a vehicle; and 

controlling a device associated With the operation, safety 
or comfort of the vehicle in accordance With the sensed 
position or motion. 

2. The method of claim 1, Wherein the motion includes a 
hand or body gesture. 

3. The method of claim 1, Wherein the device is associated 
With entertainment. 

4. The method of claim 1, including the adjustment of car 
seating restraints based on head position. 

5. The method of claim 1, including the deployment of an 
airbag based on the position, velocity or acceleration of a 
person in a vehicle seat. 

6. The method of claim 5, further including the control of 
the velocity or orientation of the airbag based upon body 
position, velocity or acceleration. 

7. The method of claim 1, further including the control of 
a device external to the vehicle. 

8. A system for controlling one or more vehicular-related 
devices, comprising: 

a device for sensing the position or motion of the head, 
body, or other body parts of a driver or passenger of a 

vehicle; 

a tracking system for tracking the head, body, or other 
body parts; 

a gesture/behavior recognition system for recognizing and 
identifying the person’s motions; and 

a controller for controlling devices associated With the 
vehicle, Whether under active or passive control by 
the vehicle occupant. 

9. The system of claim 8, Wherein the device for sensing 
is a video camera. 
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10. The system of claim 8, wherein the device is associ 
ated With entertainment. 

11. The system of claim 8, including the adjustment of car 
seating restraints based on head position. 

12. The system of claim 8, including the deployment of an 
airbag based on the position, Velocity or acceleration of a 
person in a Vehicle seat. 
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13. The system of claim 12, further including the control 
of the Velocity or orientation of the airbag based upon body 
position, Velocity or acceleration. 

14. The system of claim 8, further including the control of 
a device external to the Vehicle. 


