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(57) ABSTRACT 

The system described in this invention can be used for moni 
toring and analyzing real time visual and non-visual informa 
tion pertaining to the occupant, vehicle, and surroundings 
prior to, during and post eccentric operating conditions for a 
given period of time. The system stores vehicle and occupant 
data from sensors throughout the vehicle and also makes use 
of existing vehicle sensors that may already be present in the 
vehicle. The invention also includes a video recording mod 
ule that makes use of a ?sh-eye camera to capture video from 
the inside and the outside of the vehicle. Real -time data analy 
sis is performed to detect and to recognize vehicle occupants, 
and recognize impending eccentric events.Vehicle, occupant, 
and video data are stored in circular buffers. When an eccen 
tric event, a collision for example, has been detected, the 
device continues to record data and video for a ?xed period of 
time. Once this time has elapsed, the data is transferred from 
volatile to non-volatile memory for later retrieval. A com 
puter may be used to retrieve and display the vehicle and 
occupant data in a synchronization With the video data for the 
purposes of accident recreation, driver or vehicle monitoring. 
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VEHICLE VISUAL AND NON-VISUAL DATA 
RECORDING SYSTEM 

[0001] This application is a continuation of US. applica 
tion Ser. No. 10/352,385, ?led on Jan. 27, 2003, Which claims 
priority to US. Provisional Ser. No. 60/351,968 ?led Jan. 25, 
2002. 

BACKGROUND OF THE INVENTION 

[0002] Transportation systems and networks are vital in our 
society. Business shipments, product deliveries, and commut 
ers, are just a feW examples of the thousands of uses of our 
transportation systems. It is Well knoWn that these systems are 
often delayed due to accidents, particularly ones that rely on 
automotive routes. These delays cause tra?ic build-ups that 
result in much Wasted time and frustration. 
[0003] On-scene investigations are time consuming and are 
not alWays accurate. Often, investigators must rely on Witness 
statements and approximations to assess the events leading up 
to the accident and to determine Who is at fault. It is therefore 
dif?cult to guarantee the correctness of these assessments. 
[0004] Insurance companies use these assessments to 
determine Who must pay for the damage after an accident has 
occurred. Incorrect assessments lead to thousands of dollars 
being spent unnecessarily by the insurance companies Whose 
clients Were not at fault. 

[0005] Clearly, a system capable of recording, reproducing 
and analyZing information pertaining to an accident is very 
valuable. Tra?ic delays due to accident investigations could 
be decreased since less investigation time Would be required. 
Investigations Would be much more accurate since the system 
Will provide precise data prior to, during, and after the acci 
dent. Additionally, insurance companies Will bene?t due to 
improved investigation assessments. Other devices have been 
proposed as visual/non-visual vehicular data recorders, hoW 
ever, they fall short in several areas. 
[0006] Numerous vehicular data recording systems have 
been proposed Which combine audio/video data, and vehicle 
performance data. Examples include US. Pat. No. 6,389,340 
to Rayner, US. Pat. No. 6,246,933 to Baque, US Patent 
2002/135,679 to Scaman, US. Pat. No. 6,298,290 to Takeshi, 
and US. Pat. No. 4,843,463 to Michetti. Each of these sys 
tems are primarily data logging systems, in Which the data 
recording process is triggered by a sudden vehicle accelera 
tion or other accident-anticipation system. Some systems, 
such as the one proposed in US Patent 2002/ 105,438 to 
Forbes et al., also make use of basic biometric signals to 
anticipate an accident or incident that should be recorded. 
Upon triggering of the recording mechanism, some of these 
systems attempt to transfer the video and vehicular data to a 
form of non-volatile memory. HoWever, many of these sys 
tems, such as US. Pat. No. 4,843,463 to Michetti and US 
Patent 2002/ 135,679 to Scaman, are restricted to auxiliary 
memory devices such as tapes and hard disks. Some systems, 
such as US. Pat. No. 6,141,611 to Mackey et al., automati 
cally transfer the collected data to a remote central data sys 
tem for distribution to authoriZed parties. VieWing of the 
recorded information requires the use of cumbersome exter 
nal hardWare or physical extraction of the storage medium. In 
addition, these systems rely largely on analysis of the vehicle 
data by trained personnel, and provide minimal interface 
capabilities for an automobile oWner. 
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[0007] The previously discussed patent documents suggest 
systems that record primarily vehicle performance/ status 
data, and video data. No occupant data is explicitly recorded. 
Rather, extraction of meaningful occupant data (e. g. number 
of occupants, occupant position, occupant siZe) can only be 
gathered through expert, post-incident analysis of the video 
data. 
[0008] Most existing video recording systems require mul 
tiple conventional cameras, often placed in intrusive locations 
Within the vehicle compartment. The patent documents dis 
cussed above makes no use of the visual data to infer occupant 
position, to anticipate eccentric conditions, or to determine 
the nature of the vehicle’s occupants. 
[0009] Existing patents suggest systems With minimal in 
vehicle interfaces. Interface to the recorded data is limited 
primarily to post-incident analysis by trained personnel using 
specialiZed hardWare and softWare. Existing o?iine interface 
systems often require quali?ed personnel to analyZe the cap 
tured data in order to reconstruct the sequence of events prior 
to an accident or other incident. 

[0010] Other systems currently in use are meant for the 
purpose of surveillance and tracking certain vehicles. These 
systems are either mountable on a ?xed structure such as 
traf?c signals or bridges or on a building near an intersection. 
The portable systems are usually mounted on laW enforce 
ment vehicles and are again used for the purpose of surveil 
lance and monitoring other vehicles. 

SUMMARY OF THE INVENTION 

[0011] The sensor system of the invention herein proposed 
is unique from existing video/vehicle data recording systems, 
both in terms of functionality and possible applications. The 
set of sensors employed in this device is unique as it incor 
porates traditional vehicle data sensors, novel occupant status 
sensors, video information, and biometric sensors in order to 
anticipate an impending eccentric condition, and to maintain 
a complete record of the vehicle and occupant status prior to 
an event. 

[0012] Traditional vehicle sensors such as speed, engine 
diagnostics, brake position, accelerator position, GPS co 
ordinates, and traction control system data are continuously 
recorded. Additionally, non-traditional data sensors are used 
that maintain a record of events such as occupant position/ 
height/Weight, cellular phone use, and child seat presence. 
Biometric sensors (such as a heart beat monitor) are used to 
log indicators of the driver’s aWareness. Finally, video sen 
sors are used to maintain a visual record of in-vehicle and 
out-of-vehicle events, and to visually recogniZe conditions 
that may lead to an eccentric condition, such as driver droWsi 
ness/distraction, passengers being out of their seat, or an 
impending exterior collision. The video sensor outlined in 
this document can make use of a ?sh-eye lens system to 
capture a 360-degrees image of the surrounding environment. 
This set of vehicle and occupant sensors, and the use of video 
data in both an active and passive manner, is unique in com 
parison to existing visual/non-visual data recording systems. 
[0013] The invention outlined in this document describes a 
system With a sophisticated in-vehicle interface for use by 
occupants and Would-be buyers, a computer interface for 
o?iine analysis by drivers, parents, and company supervisors, 
and a remote interface capable of signaling emergency 
response centers With pertinent location and occupant infor 
mation in the case of an accident. The in-vehicle interface 
device alloWs occupants to recall vehicle performance statis 
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tics and to interface With a GPS/Tra?ic Monitoring system. In 
addition to monitoring standard vehicle performance statis 
tics, the device can be set to sound an audio alarm When the 
vehicle is in excess of the legal speed limit. The speed limit is 
determined by Way of the GPS co-ordinate data, or through a 
manual setting. A speech recognition system can be used to 
set the speed limit alarm options and parameters. Using the 
GPS data, and the remote connection to tra?ic monitoring 
systems, the occupants may also access advance visual and 
non-visual tra?ic information in order to better plan their 
route. The in-vehicle interface device can also be used by 
potential vehicle purchasers to access vehicle usage informa 
tion, such as the number of times the airbag has deployed, or 
the number of times the vehicle has been in excess of 130 
km/h. 
[0014] Many patents describe systems in Which a computer 
monitor must be transferred to the vehicle and plugged into 
the system to vieW the captured data, or removal of the storage 
medium all together, should a revieW of the recorded infor 
mation be required. This system provides a unique mecha 
nism for in-vehicle vieWing of recorded information. Addi 
tionally, the end-use functionality of the interface system is 
unique as no other patent describes a system that integrates a 
data recording system With tra?ic monitoring, navigational 
aids, and in-vehicle revieW of usage statistics for potential 
buyers. 
[0015] The computer interface alloWs o?lline analysis of 
vehicle routes and vehicle performance. This could be of 
enormous bene?t to parents Who Wish to monitor their child’s 
vehicle usage, or company supervisors Who are attempting to 
monitor employee use of company vehicles. This invention 
can be used With multidimensional, virtual reality, accident 
recreation softWare that converts physical measurements of 
the vehicle and occupant into a media that is vieWable and 
understandable by the average laW enforcement of?cer and 
home user. 

[0016] This interface system, Which combines an in-ve 
hicle interface, a computer interface, and a remote interface, 
is unique in comparison to the interface systems described in 
prior patent documents, both in terms of functionality and 
possible end-use applications. 
[0017] Other bene?ts of a data recording system for 
vehicles include; assisting medical agencies in determining 
treatment for accident-related injuries and acting as a deter 
rent to reckless driving. This is particularly pertinent to young 
drivers borroWing their parent’s vehicles. Beyond applica 
tions of o?lline monitoring and incident investigation are a 
Wealth of in-vehicle applications Which utiliZe vehicle and 
occupant sensors. A sensory data recording system could 
provide information in real-time to alert drivers if they 
become droWsy or are driving in excess of the legal speed 
limit. The system can also act as a navigational aid When used 
in co-ordination With GPS data and a remote tra?ic monitor 
ing system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] Other advantages of the present invention can be 
understood by reference to the folloWing detailed description 
When considered in connection With the accompanying draW 
ings Wherein: 
[0019] FIG. 1. ShoWs the vehicle visual and non-visual data 
recording system block diagram. 
[0020] FIG. 2. ShoWs the relationship betWeen the eccen 
tricity incident and the recording time. 
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[0021] FIG. 3. Depicts a possible in-vehicle mounted inter 
face. 
[0022] FIG. 4. ShoWs a ?sh-eye camera mounted in the 
vehicle headliner. 
[0023] FIG. 5. ShoWs the circular buffer storage and vola 
tile to non-volatile transfer process ?owchart used for both 
the video and data capture. 
[0024] FIG. 6. ShoWs a sample screenshot of computer 
SoftWare that can be used With the invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0025] FIG. 1 shoWs an overvieW of the entire system. 
Referring to FIG. 1, the invention is composed of an eccen 
tricity detection unit (1), video capture and data capture con 
trol units (2), an in-vehicle interface unit (6) With voice rec 
ognition (6a) and a user-interface (6b), and remote vehicle 
monitoring softWare. The data and video capture units (2) 
both store data before, during and after an eccentric state has 
been detected. This system can be installed at the time of 
vehicle production or as an after-market addition. 
[0026] The system’s eccentricity detection unit (1) uses 
sensors including the ?sh-eye camera (3) and non-visual 
occupant and vehicle data sensors (4), including biometric 
sensors, and impact sensors to detect any up-normality With 
respect to prede?ned normal operating conditions. An eccen 
tric-state signal is sent to the control units (2) of the data 
capture module and video capture unit When it has detected an 
up-normality. The control units of the data capture and video 
capture modules then continue to record their respective data 
for a ?xed period of time. The data from each module is 
transferred from volatile memory (8) to non-volatile memory 
(9) once this time period has elapsed. FIG. 2 shoWs the rela 
tionship betWeen the eccentricity incident and the recording 
time. 
[0027] Biometric sensors, such as a heartbeat monitor 
embedded in the steering Wheel, are of use in recogniZing a 
state of stress or droWsiness in the driver. An impending 
eccentric condition can also be detected through analysis of 
the video data. Driver distraction, roWdy in-vehicle passenger 
behavior, or an impending exterior vehicle collision can be 
recogniZed from the video data as a state of instability. When 
an impending eccentric condition is detected the driver can be 
Warned via an audio alert message, or the data/video capture 
units may be alerted as to the up-normality condition. FIG. 3 
shoWs a possible in-vehicle interface (6) con?guration. 
[0028] The video capture module comprises a control unit 
(2), camera (3a), video encoder (3b), video processor (30), 
video analyZer (3d) and video compressor (3e) (combined), 
and storage (8)(9). The storage is large enough to store several 
seconds of video and is composed of both volatile (8) and 
non-volatile memory (9). 
[0029] The video capture module’s camera (311) preferably 
makes use of a “?sh-eye” lens that provides a 360-degree 
vieW. This 360-degree ?sh eye camera (311) may be mounted 
in the headliner (20) of the vehicle (3 0), as shoWn in FIG. 4. 
In this position, a vieW of the inside and the outside of the 
vehicle (30) can be recorded. The video footage is passed to 
the video encoder (3 b) to digitally encode the data. The video 
processor (30) is then responsible for undoing the distortion 
resulting from the ?sh-eye lens, normaliZing temporally vari 
ant interior illumination, and recovering usable imagery from 
night-time and loW-lighting conditions. This video data is 
then sent to the video analyZer (3d) Within the Eccentricity 
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Detection Unit for analysis of potentially impending eccen 
tric conditions, and to the video compressor (3e). The video 
analyzer (3d) is also responsible for updating some of the 
occupant status indicators. Visual information from the cam 
era (311) can be used to infer the number of occupants, occu 
pant ID, and occupant position. The vision-based occupant 
measurements are then fused With other occupant sensors, 
such as Weight sensors and position sensors, to update the 
occupant status indicators. 

[0030] The video compressor (3e) is required to reduce the 
amount of memory necessary to store the video. The com 
pressed video is then placed in volatile memory (8) in a 
circular buffer. The circular buffer continuously overwrites 
the oldest data With neWer incoming data such that a ?xed 
length of video is alWays stored. FIG. 5 describes the circular 
buffer storage and transfer of volatile memory to non-volatile 
memory When an eccentric event has been detected. 

[0031] The video capture module control unit’s softWare 
(2) stamps the video data so that When the data is retrieved, it 
Will be possible to have synchroniZed playback With the non 
visual vehicle and occupant data (captured by the data capture 
module). 
[0032] When the control unit is triggered With an eccentric 
event signal generated by the eccentricity detection unit (1), 
the video capture module continues recording for a ?xed 
length of time. Once this time has elapsed the stored video is 
copied from volatile (8) to non-volatile memory (9), for per 
manent storage. 

[0033] The data capture module consists of a control unit 
(2), an interface to the existing vehicle sensor system (4), an 
interface to additional occupant and vehicle sensors (4), vola 
tile storage (8), and non-volatile storage (9). Sensors (4) are 
placed throughout the vehicle to gather vehicle and occupant 
data. In some cases, the data capture module may make use of 
the existing vehicle sensory system interface and simply 
retrieve the data from the vehicle’s existing sensors (4). This 
prevents redundant sensors from being installed in the vehicle 
unnecessarily. HoWever, additional occupant sensors (e.g. 
Weight and position sensors) and bio-metric sensors (e.g. 
heartbeat sensors) can be added to the vehicle for an increas 
ingly complete record log of the vehicle’s occupants, and for 
use in anticipation of eccentric conditions. Similar to the 
video capture module, the non-visual data is stamped so that 
synchronized playback With the video is possible. As With the 
video data, a data inference algorithm is applied to the cap 
tured data in an attempt to anticipate an impending eccentric 
condition. This can include statistical analysis of occupant 
sensors, accelerometers, and biometric signals. 
[0034] The data capture module may gather (but is not 
limited to) the folloWing pieces of vehicle and occupant data 
(4): occupant position data, occupant height data, occupant 
Weight data, accelerations, GPS location of vehicle, absolute 
time, vehicle proximity, child seat presence, cellular phone in 
use, security system data, engine diagnostics, seat belt in use, 
airbag data, driver droWsiness data, heart-beat sensors, 
vehicle speed, engine parameters, transmission status, status 
lights, tire pressure, brake position, accelerator position, air 
temperature, compass direction, vehicle make, model and 
VIN, vehicle life statistics, antilock brake system data, impact 
data and traction control system data. Known variations of 
each of these sensors are suitable for use in the present inven 
tion. 
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[0035] When combined, this data provides a very accurate 
and complete vieW of the conditions prior to, during and post 
eccentric events. 

[0036] The data capture module’s storage system (8) (9) is 
the same as the video capture module and can be seen in FIG. 
5. The data is stored in a circular buffer, replacing the oldest 
data With the neWest, in volatile storage (8). As With the video 
capture module, When the control unit (2) of the data capture 
module is triggered With an eccentric event signal, the system 
continues to record for a ?xed period of time and once this 
time has elapsed, the stored data is copied from volatile 
memory (8) to non-volatile memory (9), for permanent stor 
age. 
[0037] In addition, the data capture module is capable of 
recording signi?cant events and statistics that have occurred 
pertaining to the vehicle over any given period of time. This is 
useful for vehicle oWners Who have lent their vehicle to oth 
ers, or potential buyers of used vehicles. This data may be 
retrieved for the last day, month, year or lifetime of the 
vehicle, and is accessible With the in-vehicle interface device 
or through the external computer interface softWare. The data 
capture module may gather but is not limited to the folloWing 
vehicle events and statistics: 
[0038] Unsafe driving conditions: Maximum speed ever 
attained by the vehicle, number of times the speed of the 
vehicle Went over 130 km/h, number of times the vehicle 
experienced hard “comering,” number of times the vehicle 
experienced large accelerations of decelerations, number of 
time the vehicle neared the point of rollover. 
[0039] Care of the vehicle: number of impacts over a speci 
?ed acceleration, number of hours or km the vehicle Was run 
With loW oil, number of hours or km the vehicle Was run With 
the engine overheated, number of hours or km the vehicle Was 
run post required oil change, number of hours or km the 
vehicle Was run With check the engine light on, number of 
times engine RPM exceed the vehicle’s “red line.” 
[0040] This data is stored directly in non-volatile storage 
(9) and is updated immediately after one of the events or 
statistics changes. 
[0041] The occupant of the vehicle may choose to store 
events permanently for later retrieval at any time by using the 
user-trigger (7). This trigger simulates the occurrence of an 
eccentric event, and therefore causes the control units (2) of 
the data capture and video capture modules to continue 
recording for a ?xed period of time, and then transfer the 
contents of the volatile (8) memory to the non-volatile 
memory (9). 
[0042] A possible in-vehicle interface (6b) is depicted in 
FIG. 3. This device can be used to display certain information 
stored by the data capture module. In addition to acting as a 
mechanism for vieWing vehicle performance statistics, the 
in-vehicle interface can be used in co -ordination With the GPS 
system and a Wireless remote connection in order to act as a 
navigational aid. The in-vehicle interface can provide audio 
and visual instructional guidance to a pre-de?ned destination 
using the GPS information. An option also exists for using the 
GPS information to give the user an audio alert When they 
have exceeded the legal speed limit. A speech recognition 
module Will also be incorporated to act as an input mechanism 
for querying the interface device and supplying speed limit 
information. As Well, utiliZing the GPS co-ordinate data, and 
remote systems Which provide tra?ic monitoring informa 
tion, users can query the device as to the tra?ic conditions 
ahead. This Will alloW the user to see live pictures of the tra?ic 
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density at speci?ed freeway locations, and to transmit an 
image of road conditions around the vehicle to a speci?c 
location. 
[0043] A computer interface (5) is provided so that 
recorded data can be vieWed and analyzed on a computer. The 
data capture module’s control unit (2) is responsible for trans 
mitting the captured video and data from the non-volatile 
storage (9) to the computer. Transfer of information from the 
vehicle to a personal computer can be accomplished through 
direct connection of a portable computer to the vehicle With 
data cables, Wireless transmission from the vehicle to a cen 
tral server, or saving the information to a removable storage 
medium. The computer softWare can be used to doWnload and 
recreate the events stored by the invention and vieW the sta 
tistics of the vehicle’s use. For accident recreation purposes, 
a multi-dimensional virtual modeling system can be used to 
render a graphical rendition of the occupant and vehicle 
events that occurred prior to an accident. This creates a 
graphical illustration of the incident that is understandable to 
the average laW enforcement of?cer or vehicle oWner. FIG. 6 
shoWs a sample screenshot of the recreation software and 
several pieces of doWnloaded vehicle information. Addition 
ally, a remote interface (5) is also provided, this can be used to 
signal emergency response centers in the case of an accident. 
Occupant information can also be transmitted through this 
interface to assist medical teams prior to their departure. This 
remote interface also acts as a method of transmitting data 
from the vehicle to the central server. Collecting vehicle data 
records at a central server enables remote vehicle monitoring 
(real-time and offline). This also alloWs for users to vieW 
vehicle data via the intemet When aWay from their personal 
computer. 
[0044] In all cases, the system can be programmed to 
restrict the vieWable data for certain users. Vehicle oWners 
and potential vehicle buyers can be restricted to the vehicle 
history and performance, Whereas insurance companies may 
be restricted to the vehicle’s dynamics, orientation, and sur 
roundings prior to, during and post collision. 
[0045] Optionally, along With video data, it is possible to 
capture audio data. This embodiment of the system Works 
With the video capture module, and also stores the audio data 
in a circular buffer. Additional volatile and non-volatile stor 
age (8)(9) is necessary to store the additional data. As With the 
video and data capture modules, the contents of the volatile 
storage (8) is transferred to the non-volatile storage (9) When 
a ?xed period of recording time has elapsed after an eccentric 
event has occurred. The softWare algorithms on the video 
module’s control unit (2) perform this process. 
[0046] Access to the captured video, vehicle, and occupant 
data can be accomplished through several methods: removal 
of a physical storage medium, direct doWnload, and Wireless 
transmit. Removal of a physical storage medium involves the 
doWnload of the captured data to a temporary storage device. 
This storage device can then be brought to a computer Where 
the data is analyzed. Direct doWnload consists of bringing a 
portable computer to the vehicle and attaching a transmit 
cable for direct doWnload from the vehicle’s storage device to 
the computer hard drive. Wireless transmit consists of a Wire 
less transmittal of the captured data to a central networked 
server, or to a nearby stand-alone computer. 

What is claimed is: 
1. An in-vehicle recording system comprising: 
a plurality of occupant sensors in the vehicle capturing 

occupant data; 

Oct. 2, 2008 

a video capture module recording video data inside and 
outside the vehicle. 

a data recorder in the vehicle, the data recording the occu 
pant data and the video data and synchronizing the occu 
pant data With the video data. 

2. The in-vehicle recording system of claim 1, Wherein the 
video data is recorded by the data recorder. 

3. The in-vehicle recording system of claim 2, Wherein the 
video data is synchronized With the occupant data from the 
plurality of occupant sensors. 

4. The in-vehicle recording system of claim 3, Wherein a 
display displays video data recorded by the data recorder. 

5. The in-vehicle recording system of claim 4, Wherein the 
display displays the video data and the occupant data from the 
occupant sensors, and Wherein the occupant data from the 
occupant sensors is synchronized With the video data on the 
display. 

6. The in-vehicle recording system of claim 5, Wherein the 
occupant sensors determine the number of occupants in the 
vehicle and report the number of occupants in the vehicle to 
the data recorder. 

7. The in-vehicle recording system of claim 5, Wherein the 
occupant sensors determine positions of occupants in the 
vehicle and report the positions of the occupants in the vehicle 
to the data recorder. 

8. The in-vehicle recording system of claim 5, Wherein the 
occupant sensors determine the size of the at least one occu 
pant in the vehicle and report the size of the at least one 
occupant in the vehicle to the data recorder. 

9. The in-vehicle recording system of claim 5, Wherein the 
occupant sensors gather biometric data regarding the at least 
one occupant in the vehicle and report the biometric data to 
the data recorder. 

1 0. The in-vehicle recording system of claim 9, Wherein the 
occupant sensors determine a droWsiness level of the at least 
one occupant in the vehicle and report the droWsiness level to 
the data recorder. 

11. An in-vehicle recording system comprising: 
a data recorder in the vehicle; 
a plurality of occupant sensors in the vehicle capturing 

occupant data and sending the occupant data to the data 
recorder; and 

a display in the vehicle for displaying the occupant data 
from the data recorder after an accident. 

12. The in-vehicle recording system of claim 1, Wherein the 
occupant data and the video data are continuously synchro 
nized by the data recorder. 

13. The in-vehicle recording system of claim 1, Wherein the 
video capture module comprises a Wide-angle lens. 

14. The in-vehicle recording system of claim 13, Wherein 
the lens is a ?sheye lens. 

15. The in-vehicle recording system of claim 1, Wherein the 
video capture module comprises a digital video camera. 

16. The in-vehicle recording system of claim 15, further 
comprising a video processor for processing the video data. 

17. The in-vehicle recording system of claim 11, further 
comprising a video capture module recording video data 
inside and outside the vehicle and sending the video data to 
the data recorder. 

18. The in-vehicle recording system of claim 17, Wherein 
the occupant data and the video data are continuously syn 
chronized and displayed on the display. 
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19. The in-Vehicle recording system of claim 18, wherein 
the Video capture module comprises a digital Video camera 
and a Video analyzer for detecting the presence of occupants 
in the Video data. 

20. The in-Vehicle recording system of claim 19, Wherein 
the data recorder comprises a circular buffer for sending the 
Video data to a non-Volatile storage based upon a detection of 
an eccentricity. 

21. The in-Vehicle recording system of claim 20, Wherein 
the occupant data comprises at least one of a total number of 
occupants in the Vehicle, positions of the occupants in the 
Vehicle, siZe of at least one of the occupants in the Vehicle and 
biometrics of at least one of the occupants. 

22. The in-Vehicle recording system of claim 11, further 
comprising an eccentricity detection unit, the data recorder 
recording data based upon an eccentricity indication from the 
eccentricity detection unit. 
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23. The in-Vehicle recording system of claim 11, Wherein 
the occupant sensors determine a droWsiness level of at least 

one occupant in the Vehicle and report the droWsiness level to 
the data recorder. 

24. An in-Vehicle recording system, comprising: 
a plurality of sensors in the Vehicle capturing biometric 

data; 
a Video capture module capturing Video data inside and 

outside the Vehicle; and 
a data recorder in the Vehicle, the data recorder recording 

the biometric data and the Video data and synchronizing 
the biometric data With the Video data. 

* * * * * 


