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METHOD AND SYSTEM FOR 
VEHICLE-MOUNTED RECORDING SYSTEMS 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates generally to vehicle 
mounted recording systems, and more specifically, to a 
method and system for transmitting, receiving, and repro 
ducing recorded information from vehicle-mounted record 
ing Systems. 
0003 2. Background of the Invention 
0004 Advances in technologies relating to image cap 
ture, computing power, memory storage, and wireless com 
munications have enabled technologies such as Global Posi 
tioning System (GPS), efficient video compression and 
decompression, and wireless data transfer. Recent develop 
ments benefiting from these and other advances include 
wireless internet connectivity, handheld high-resolution 
digital video cameras with significant memory, and world 
wide cellular connectivity. 
0005. In regard to public safety, law enforcement and 
homeland security concerns have triggered the ever-increas 
ing installation of Surveillance equipment Such as on ATMs, 
buildings, and traffic signals. Although Such increased Sur 
veillance serves as a deterrent to crime and increases the 
probability that recorded evidence may be obtained when a 
crime or act of terror occurs, several problems may be 
encountered. 

0006 Installation, recording, and accessing various Sur 
veillance systems may be prohibitively expensive. In addi 
tion, searching and retrieving recorded data from multiple 
independent Surveillance systems can be costly and time 
consuming. Also, stationary Surveillance systems are inher 
ently inefficient because multiple systems must be installed 
to provide coverage over multiple locations, even though 
each location may encounter periods of little or no activity 
when other locations exhibit periods of high activity. For 
example, crime activity in a downtown area may peak 
during late night hours while highway accidents may peak 
during morning and evening rush hours. In order to provide 
Surveillance to cover both peak highway accidents and peak 
downtown crime activity, cameras must be installed in both 
locations, even though the Surveillance may be expected to 
be minimally useful during off-peak hours, such as down 
town during rush hour, or on the highways during late night 
hours. Furthermore, using retrieved surveillance data from 
multiple systems to generate a coherent view of an event 
such as crime may be prohibitively expensive or difficult. 
0007. Therefore, it would be desirable to provide a 
method and system that provides all of the benefits of 
present Surveillance systems with none of the drawbacks. 
0008. It is an object of the present invention to provide a 
Surveillance system that varies Surveillance coverage with 
changing population density. 
0009. It is another object of the present invention to 
provide an efficient method of retrieving surveillance data of 
interest. 

0010. It is yet another object of the present invention to 
provide an efficient method of reconstructing an event from 
data recorded by multiple recording sources. 
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0011. It is still another object of the present invention to 
provide a surveillance network where the cost of installing 
monitoring equipment is transferred to consumers. 

SUMMARY OF THE INVENTION 

0012. The above objectives are achieved in a method and 
system for vehicle-mounted recording systems. 

0013 In accordance with one embodiment of the present 
invention, a method for acquiring Surveillance data corre 
sponding to a region of interest recorded by Vehicle 
mounted recording systems is disclosed. It includes the steps 
of transmitting a request for recorded Surveillance data 
corresponding to the region of interest, and receiving a reply 
transmission to the request for recorded Surveillance data. 
The reply transmission includes Surveillance data corre 
sponding to at least a portion of the region of interest 
recorded by a vehicle-mounted recording system. 
0014. In accordance with another embodiment of the 
present invention, a method for receiving Surveillance data 
corresponding to a region of interest from vehicle-mounted 
recording systems is disclosed. It includes the steps of 
transmitting a polling request containing information corre 
sponding to the region of interest, and receiving a reply 
transmission to the polling request from a vehicle-mounted 
recording system having recorded data corresponding to the 
polling request. The reply transmission to the polling request 
includes information identifying the vehicle-mounted 
recording system. 

0015. In accordance with yet another embodiment of the 
present invention, a method for acquiring current Surveil 
lance data corresponding to a region of interest relating to an 
ongoing event of public concern is disclosed. It includes the 
steps of transmitting a request having information corre 
sponding to the region of interest, and receiving a transmis 
sion having Surveillance data from a vehicle-mounted 
recording system within the region of interest. 

0016. In accordance with still another embodiment of the 
present invention, a method for reconstructing an event of 
public concern is disclosed. It includes the steps of acquiring 
first data from a first recording source where the first data 
has first video data depicting a portion of the event, first 
location data recording a location of the first recording 
Source, and first time data corresponding to the first video 
data, acquiring second data from a second recording Source 
where the second data has second video data depicting a 
portion of the event, second location data recording a 
location of the second recording source, and second time 
data corresponding to the second video data, Synchronizing 
the first data and the second data in conformity with the first 
time data and the second time data, and generating a 
viewable reproduction of the event. 

0017. In accordance with yet still another embodiment of 
the present invention, a vehicle-mounted recording system is 
disclosed. It has a memory for storing program instructions 
and data, a processor coupled to the memory for executing 
the program instructions, a camera coupled to the processor 
for capturing visual data, locating means coupled to the 
processor for acquiring location data, timing means coupled 
to the processor for acquiring time data, and an antenna 
coupled to the processor for sending and receiving trans 
missions. The program instructions include instructions for 
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storing the visual data, the location data, and the time data 
so that each portion of the visual data is locatable by at least 
one of a time of video data capture and a location of video 
data capture, searching at least one of the stored time data 
and the location data in response to receiving a transmission 
designating a region of interest, and sending a transmission 
in response to the searching. 
0018. The foregoing and other objectives, features, and 
advantages of the invention will be apparent from the 
following, more particular, description of the preferred 
embodiment of the invention, as illustrated in the accompa 
nying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.019 FIG. 1 is a perspective view of a vehicle-mounted 
recording system with which embodiments of the invention 
may be practiced. 
0020 FIG. 2 is a perspective view of a system having a 
control center and the vehicle-mounted recording systems of 
FIG. 1 in which embodiments of the invention may be 
practiced. 
0021 FIG. 3 is a block diagram of components of a 
vehicle-mounted recording system in which embodiments of 
the invention may be practiced. 
0022 FIG. 4 is a flowchart depicting an operation of a 
system for retrieving recorded Surveillance data in accor 
dance with an embodiment of the present invention. 
0023 FIG. 5 is a flowchart depicting an operation of a 
system for retrieving recorded Surveillance data in accor 
dance with another embodiment of the present invention. 
0024 FIG. 6 is a flowchart depicting an operation of a 
system for retrieving current Surveillance data in accordance 
with still another embodiment of the present invention. 
0.025 FIG. 7 is a perspective view illustrating an event 
captured by recording Sources at separate locations in accor 
dance with an embodiment of the invention. 

0026 FIG. 7A is a perspective view depicting the event 
of FIG. 7 as recorded by recording source (1) of FIG. 7. 
0027 FIG. 7B is a perspective view depicting the event 
of FIG. 7 as recorded by recording source (2) of FIG. 7. 
0028 FIG. 7C is a perspective view depicting the event 
of FIG. 7 as recorded by recording source (3) of FIG. 7. 
0029 FIG. 8 is a flowchart depicting steps of a method 
for reconstructing an event from multiple recording sources 
in accordance with an embodiment of the present invention. 
0030 FIG. 9 is a block diagram of components of a data 
transfer system in which embodiments of the invention may 
be practiced. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0031 Referring now to the figures and in particular to 
FIG. 1, a vehicle 12 having a vehicle-mounted recording 
system 20 for capturing and storing Surveillance data is 
depicted in accordance with an embodiment of the present 
invention 10. The vehicle-mounted recording system 20 
includes a camera system 22 for capturing visual data and an 
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antenna 24 for sending and receiving transmissions. 
Although FIG. 1 depicts a vehicle-mounted recording sys 
tem mounted to a car 12, any type of vehicle may be used, 
including but not limited to trucks, busses, motorcycles, 
boats, airplanes, and the like. 
0032 Turing now to FIG. 2, an operation of the present 
invention 10 is depicted. Vehicles 12A, 12B, 12C are each 
equipped with a vehicle-mounted recording system 20. Each 
vehicle's vehicle-mounted recording system 20 captures and 
records surveillance data including an event of interest 50, 
depicted as an automobile accident. A control center 60 
comprising an antenna and a computer coupled to the 
antenna transmits a query for information relating to the 
event of interest 50. The vehicle-mounted recording systems 
20 for each vehicle 12A, 12B, and 12C receives the query, 
recognizes that it has captured requested video information 
corresponding to the event of interest 50, and transmits 
information back to the control center 60. Although the 
transmissions are depicted in FIG. 2 as occurring while each 
vehicle 12A, 12B, 12C is in proximity to both the control 
center 60 and the event of interest 50, it should be clearly 
understood that because the captured Surveillance data con 
cerning the event of interest 50 is recorded by each vehicle 
mounted recording system 20, the transmissions need not 
coincide with proximity to either the event of interest 50 or 
the control center 60. 

0033 FIG. 3 depicts components of a vehicle-mounted 
recording system 20 in a block diagram in accordance with 
an embodiment of the present invention 10. A processor 26 
for executing program instructions 34 is coupled to a camera 
system 22, an antenna 24, a Global Positioning System 
(GPS) receiver 30, and memory 28. Memory 28 stores 
program instructions 34 and data 36. The camera system 22 
captures surveillance data in the form of video data 38. The 
GPS receiver 30 captures time data 40 and location data 42. 
The antenna 24 is used to send and receive transmissions. 

0034 Preferably, camera system 22 is roof-mounted 
Video camera system capable of capturing video data in 
Substantially all directions. Camera system 22 may be a 
single camera using a lens or reflector, or system of lenses 
or reflectors, to attain a 360° or semi-spherical field of view. 
However, the desired 360° view of camera system 22 may 
be accomplished by other arrangements, for example: using 
multiple video cameras fixed to record in separate direc 
tions; or one or more rotating cameras so that a 360° view 
is recorded each revolution, or partial revolution for multiple 
rotating cameras. Although it is preferred that camera system 
22 record a 360° view, it should be understood that certain 
benefits may be obtained by not having a 360° view, as long 
as Surveillance data is captured. For example, camera system 
22 may be a single forward-mounted camera, or one for 
ward-mounted and one rearward-mounted camera. Addi 
tionally, although it is preferred that camera system 22 
includes a video camera, it is within the spirit and scope of 
the present invention that camera system 22 capture still 
images to reduce cost and decrease memory usage. It is 
envisioned that camera system 22 may also alternate 
between video and non-video image capture. Such as by 
capturing periodic still images when the vehicle 12 is not in 
use and video images when the vehicle 12 is traveling. 

0035) In addition to video data 38, time data 40 and 
location data 42 are captured by the GPS receiver 30 and 
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stored in memory 28. However, it is within the spirit and 
scope of the present invention that GPS receiver 30 not be 
used, as long as accurate location data 42 and time data 40 
are obtained. For example, a cellular network signal may 
provide time data 40 and also provide location data 42 via 
cellular triangulation. Other methods of obtaining the loca 
tion data 42 include but are not limited to computing 
location from radio signal strength from known transmitter 
locations, for example, or air-traffic beacons, or from any 
other signal transmitters or combination of transmitters, 
whether provided specifically for the practice of the present 
invention of for other purposes. Furthermore, rather than 
location data 42 being computed by the vehicle-mounted 
recording system 20, location data may be computed else 
where and then provided to the vehicle-mounted recording 
system 20, Such as with a triangulation based on transmis 
sion signal strength received at multiple receivers, or may be 
computed via satellite imaging, or computed by the vehicle 
mounted recording system 20 based on speed, direction, and 
time of travel from a known location Such as an operators 
garage or other stationary location. Similarly, time data 40 
may be obtained by receipt of a signal or transmission 
containing time data, or through an accurate clock on the 
vehicle 12 itself, or any combination of remote and local 
time data 40 sources. 

0036 Preferably, the video data 38, time data 40 and 
location data 42 are stored so that each portion of the video 
data 38 is locatable by the time of the video data 38 capture 
or by the location of the video data 38 capture. This may be 
accomplished by periodically or continuously acquiring a 
current time and location and saving the data concurrently 
with the video data 38 as a time- and location-stamp. Other 
methods include, but are not limited to, storing video data 38 
independent of location data 42 and time data 40, and 
maintaining a table of cross-references mapping the time 
data 40 and location data 42 to the video data 38, or by 
time-stamping each of the video data 38 and the location 
data 42. 

0037 Preferably, memory 28 has sufficient capacity to 
store several days’ data 36, although the storage capacity 
will vary according to image quality, video storage and 
compression techniques, and memory device manufacturing 
capabilities. Video compression technologies may be 
employed to increase effective capacity. Preferably, memory 
28 is a standard high-capacity drive or array of drives 
functioning as a circular memory with the most recently 
captured data 36 overwriting the oldest saved data 36. 
However, any method of storage may be used as long as the 
desired duration of storage (e.g. 5 days worth) is main 
tained. 

0038 Program instructions may also be included to retain 
certain portions of data beyond the normal time period. Such 
as when the data 36 is pertinent to an ongoing investigation 
requiring strict evidentiary controls. The pertinent data may 
by retained until properly copied, removed, recorded, or 
processed as required. 

0039. Of course, all data may be permanently stored if 
desired, such as by recording on a CD-ROM or other 
permanent memory media. Data transmission to a perma 
nent storage device may occur wirelessly via the antenna 24 
or by a physical connection Such as a cable to not interfere 
with the receipt of incoming transmissions. 
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0040. When a transmission is received designating a 
region of interest, the vehicle-mounted recording system 20 
searches the stored time data 40 or location data 42 to 
ascertain whether the stored memory corresponds with the 
region of interest. For example, the region of interest may 
define of a spatial region only, such as a rectangular region 
specified by latitude and longitude boundaries or a circular 
region defined within a distance from a particular point. In 
this example, only location data 42 need be searched to find 
if any portion of the location data 42 falls within the spatial 
region, i.e., if any video data 38 was recorded while the 
vehicle was in the spatial region of interest. As another 
example, the region of interest may only define a temporal 
region, such as a time period of the present day or a past day. 
In this example, only time data 40 need be searched to find 
if any portion of the time data 40 falls within the temporal 
region, i.e., if any video data 38 was recorded during the 
specified time. As a third, more likely example, the region of 
interest may define both a temporal and a spatial region. In 
this example, both the time data 40 and location data 42 may 
be searched to find if any video data 38 was recorded while 
the vehicle was both present in the area of and during the 
time period defined by the region of interest. 

0041. A transmission may be sent in response to the 
searching. For example, if the search results indicate that the 
vehicle was present within the region of interest, the video 
data 38 recorded during the region of interest may be 
transmitted. The transmission may consist of other informa 
tion Such as a negative search result response, or an autho 
rization query to verify the Source of the original transmis 
S1O. 

0042 Preferably, the vehicle-mounted recording system 
20 continually operates independently of operation of the 
vehicle 12. Because it is not known when a significant event 
will happen, the vehicle-mounted recording system 20 
should continue to operate even when the vehicle 12 is not 
running. In this manner, events occurring around the vehicle 
12 are continually recorded, including theft or vandalism of 
the vehicle 12 itself, thereby serving as a crime deterrent. In 
addition, continual operation allows the immediate receipt 
of transmissions, searching of stored data, and transmission 
of responses, to the benefit of law enforcement, homeland 
security, or other authorities requesting information. 

0043. It should be noted that it is preferred that the 
vehicle-mounted recording system 20 be capable of simul 
taneously recording data 36 and performing other operations 
Such as searching and retrieving stored data 36. This may be 
accomplished through techniques known to those of skill in 
the art, such as using multiple heads for reading and writing 
to memory, or using disk mirroring, as examples. Power for 
the continual operation may come from the battery of the 
vehicle 12 or an alternate power source may be provided. As 
an example, a separate battery may be charged while the 
vehicle is in use and used to power the vehicle-mounted 
recording system 20 when the vehicle is not running to 
conserve the battery of the vehicle 12. 
0044 Preferably, the vehicle-mounted recording system 
20 executes the program instructions 24 automatically so 
that an owner or operator of the vehicle 12 has no knowledge 
of the operation of the system. Thus, a degree of detachment, 
non-involvement, and anonymity may be achieved by 
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vehicle 12 owners without depriving law enforcement or 
other authorities of important evidence or other information 
of interest. 

0045 Returning to FIG. 3, the vehicle-mounted record 
ing system 12 preferably further includes a user interface 32 
coupled to the processor 26 for exchanging information with 
an operator of the vehicle 12. However, it should be under 
stood that certain benefits may be obtained without having 
user interface 32, so that the vehicle-mounted recording 
system 20 operates autonomously, i.e., without any 
exchange of information with an operator of the vehicle 12. 
0046 Preferably, the vehicle-mounted recording system 
12 includes a unique identifier 44. Although depicted as data 
36 in memory 28, the identifier 44 may not reside in memory 
28 and instead be hardwired or physically designated Such as 
with Switches or pins. A user may select an anonymity 
preference using the user interface 32. The unique identifier 
44 will be included in transmissions sent by the vehicle 
mounted recording device 20 in conformity with the selected 
anonymity preference. For example, if a user selects a 
non-anonymous preference, then the unique identifier 44 
will be included in transmissions, so that the sender of the 
transmission will be known. If a user selects an anonymous 
preference, then the unique identifier 44 will not be 
included, and the transmission will be effectively anony 
OUS. 

0047 Preferably, a user may select through the user 
interface 32 a transmission selection. The transmission 
selection may include sending all transmissions automati 
cally, sending no transmissions, and prompting the operator 
for permission prior to sending a transmission. When a 
transmission is received, the vehicle-mounted recording 
system 20 will respond in conformity with the transmission 
selection. For example, an operator may select a transmis 
sion selection to not respond to any received requests for 
data. If the operator wishes to selectively respond to requests 
for information, the vehicle-mounted recording system 20 
may display each request for information on the user inter 
face 32 and only send a reply transmission with the approval 
of the operator. 
0.048 Turning now to FIG. 4, a method for acquiring 
Surveillance data corresponding to a region of interest 
recorded by vehicle-mounted recording systems 20 is 
depicted in a flowchart in accordance with an embodiment 
of the present invention 10. The method includes transmit 
ting a request for recorded Surveillance data corresponding 
to the region of interest (step 100). The transmission pref 
erably originates at a control center 60 and may be broadcast 
from various locations to broaden the area covered by the 
transmission. A reply transmission to the request for 
recorded surveillance data is then received that includes 
Surveillance data corresponding to at least a portion of the 
region of interest recorded by a vehicle-mounted recording 
system 20 (step 110). Although it is preferred that the reply 
transmission occurs as a result of the data storage, search, 
and reply functions of the vehicle-mounted recording system 
20 as previously described, any method of generating a reply 
transmission containing recorded Surveillance data corre 
sponding to the region of interest by a vehicle-mounted 
recording system 20 may be used. 
0049 Additionally, any viable method sending and 
receiving of transmissions may be used, including but not 
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limited to radio, infrared, and microwave, or any combina 
tion of methods. Benefits may be obtained by using existing 
communication systems such as satellite, cellular networks 
and wireless internet networks. Additionally, any combina 
tion of wireless and land-based communications may be 
employed as desired, for example, a transmission broadcast 
by a vehicle-based recording system 20 may be received by 
a receiver and then conveyed via landline to the destination 
control center 60. 

0050 Although it is preferred that the region of interest 
corresponds to an event 50 concerning public safety Such as 
a crime, vehicular accident, or act of terrorism, the region of 
interest may correspond to any desired region. Further, 
although it is preferred that the surveillance data recorded 
and transmitted by the vehicle-mounted recording systems 
20 is video data, it should be understood that the recorded 
Surveillance data may include any type of recordable data 
including but not limited to audio, Sonar or radar signals, 
temperature, barometric pressure, particulate atmospheric 
content, participation, or any combination of Surveillance 
data types that are recorded. 
0051 Turning now to FIG. 5, a method for receiving 
Surveillance data corresponding to a region of interest 
recorded by vehicle-mounted recording systems 20 is 
depicted in a flowchart in accordance with another embodi 
ment of the present invention 10. A polling request having 
information corresponding to the region of interest is trans 
mitted (step 120). A reply transmission is received from a 
vehicle-mounted recording system 20 having recorded data 
corresponding to the polling request (step 130). The reply 
transmission contains information identifying the vehicle 
mounted recording system 20. The identifying information 
may be a unique identifier 44 or other identifying informa 
tion, Such as a cellular number assigned to the vehicle 
mounted recording system 20. 

0052 Recorded surveillance data corresponding to at 
least a portion of the region of interest is then retrieved from 
the identified vehicle-mounted recording system 20. Prefer 
ably, the retrieval is performed by transmitting a request for 
recorded Surveillance data corresponding to the region of 
interest that includes information identifying the vehicle 
mounted recording system 20 (step 130). A reply transmis 
sion to the request for recorded Surveillance data is then 
received from the vehicle-mounted recording system 20 
(step 140). The reply transmission contains recorded Sur 
veillance data corresponding to at least a portion of the 
region of interest. The transmission requesting recorded data 
and identifying the intended recipient may be preformed by 
broadcasting the request with the identifying information, so 
that all recipients must determine whether or not they are the 
intended recipient of the request. Alternatively, the identi 
fying information may be encompassed in the mode of 
transmission, for example, if the identifying information is 
a cellular number, then the request transmission may be a 
cellular call to the identifying cellular number, and the reply 
transmission containing recorded Surveillance data may 
similarly occur via the established cellular connection. 
0053 Although it is preferred that the recorded surveil 
lance data is retrieved by a transmitted request and reply, 
certain benefits may be obtained by other methods of 
retrieving recorded Surveillance data. For example, law 
enforcement officers may physically locate the vehicle 12 



US 2006/01 39454 A1 

and retrieve data corresponding to the region of interest by 
establishing a physical connection to download data, Such as 
through a USB, serial, or parallel port. 
0054 Turning now to FIG. 6, a method for acquiring 
current Surveillance data corresponding to a region of inter 
est relating to an ongoing event 50 of public concern is 
depicted in a flowchart in accordance with an embodiment 
of the present invention 10. The method includes the step of 
transmitting a request having information corresponding to 
the region of interest (step 160). A reply to the request, 
transmitted by a vehicle-mounted recoding system 20 within 
the region of interest and containing information identifying 
the vehicle-mounted recording system 20 is received (step 
170). A request for surveillance data containing the identi 
fying information is transmitted (step 180). A reply trans 
mission containing Surveillance data from the identified 
vehicle-mounted recording system 20 within the region of 
interest is received (step 190). The surveillance data need 
not be recorded data: the transmission may be a real-time 
continual data stream allowing the recipient to view the 
immediate environment around the identified vehicle 12. 

0055. The method preferably further includes the step of 
transmitting control data for controlling an operation of the 
identified vehicle-mounted control system 20. Preferably, 
the control data includes instructions for an operator of the 
vehicle (step 200). The instructions may be communicated 
to the vehicle operator via user interface 32 such as with 
audio instructions or on a video display, requesting the 
operator comply with the instructions. For example, the 
instructions may request that the operator follow a fleeing 
Suspect, or move the vehicle to a particular location near the 
event 50, or to evacuate the region for the operator's safety. 
0056. However, the control data need not include instruc 
tions for an operator of the vehicle 12. For example, if the 
vehicle-mounted control system 20 has a camera capable of 
remote operation, the control data may include commands 
for rotating, tilting, or Zooming functions to acquire better 
data corresponding to the event 50. As another example, if 
the vehicle-mounted recording system 12 is integrated with 
the vehicle controls, the control data may include instruc 
tions to override the operator's controls and to control the 
vehicle 12 remotely. Futhermore, it should be clearly under 
stood that certain benefits may be obtained by not transmit 
ting control data. For example, if a Sufficient number of 
vehicle-mounted control systems 20 are in the region of 
interest, then sufficient surveillance data may be received by 
the simultaneous transmissions from multiple vehicle 
mounted control systems 20 without further need to transmit 
control data. 

0057. It should be noted that although it is preferred that 
the transmissions requesting information should reach all 
vehicle-mounted recording systems 20 that may have 
recorded information corresponding to the region of interest, 
it may not be practical to have every query reach every 
equipped vehicle 12. Most likely, with a sufficient popula 
tion of vehicles 12 equipped with vehicle-mounted record 
ing systems 20, sufficient information about an event 50 may 
be obtained from local vehicles 12. In the event that suffi 
cient information is not obtained locally, Successive trans 
missions requesting information may be broadcast to larger 
and larger regions. 
0.058 Also, benefits may be obtained by maintaining a 
database of equipped vehicles 12 within a general region. 
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This database may be populated by periodically transmitting 
a polling request defining the general region, and simply 
recording the reply information identifying the respondents. 
When it has been determined that an event 50 had occurred 
within a general region, each vehicle-mounted recording 
system 20 in the general region during the time of interest 
will be known. Requests for recorded information may be 
transmitted in the general region accompanied by informa 
tion identifying the intended recipients. If insufficient infor 
mation is obtained through the transmission, the region of 
transmission may be broadened. If the identifying informa 
tion includes cellular numbers, the identified vehicle 
mounted recording systems 20 may be queried directly 
anywhere cellular coverage exists. 
0059 Referring now to FIG. 8, surveillance data 
recorded by multiple vehicle-mounted recording systems 20 
may be periodically downloaded to a data depository 300. 
Recorded surveillance data is received by a stationary data 
transfer device 310 from a vehicle-mounted recording sys 
tem 20 via wireless transmission. The Surveillance data that 
is received is then transmitted to a data depository 300 where 
it is indexed for searching by recording location or by 
recording time. 
0060 Preferably, the stationary data transfer device 310 
is a computer coupled to both a wireless interface 320 and 
a landline interface 330. When a vehicle-mounted recording 
system 20 is detected nearby, the stationary computer 310 
wirelessly requests surveillance data from the vehicle 
mounted recording system 20. Requested Surveillance data 
is wirelessly receiving from said vehicle-mounted recording 
system 20 via the wireless interface and stored. The stored 
surveillance data is then transmitted via the landline inter 
face 330. 

0061 For example, the stationary data transfer device 
310 may a home computer capable of wireless communi 
cation with a vehicle having a vehicle-mounted recording 
system 20 parked in the home garage. The home computer 
may be programmed to periodically download Surveillance 
data from the vehicle-mounted recording system 20. Such as 
during early morning hours when the vehicle is likely to be 
garaged and the computer not otherwise used. Following 
downloading and storing the Surveillance, the computer then 
transfers the surveillance data via landline 340 to a data 
depository 300, such as by telephone modem connection to 
a toll-free access number, by cable modem, DSL, or the like. 
Although it is preferred that the surveillance data be trans 
ferred to the data depository 300 soon after receipt from the 
vehicle-mounted recording system 20, it may be instead be 
transferred in any desired manner, Such as transmitting the 
data synchronously as it is acquired, or according to a 
schedule, or when a designated amount of Surveillance data 
has been received, as examples. 
0062) The data depository 300 is preferably a very large 
data storage system capable of permanently storing and 
indexing all Surveillance data from all participating data 
recording sources. The data depository 300 may exist at a 
single secured location or consist of several regional loca 
tions. The storage and indexing may be performed with 
techniques well known in the fields of computer Science and 
database administration. 

0063 Turning now to FIGS. 7, 7A, 7B, and 7C, a result 
of receiving recorded surveillance data in the form of video 



US 2006/01 39454 A1 

data from multiple recording sources 44A, 4.4B, and 44C is 
shown in a perspective illustration. For illustration purposes, 
recording Sources 44A-C are depicted in the form of camera 
systems 22A, 22B, and 22C capturing information corre 
sponding to an event 50, here depicted as a vehicle 12. 
Although it is envisioned that each of the recording sources 
44A-C is a camera system 22A-C of a vehicle-mounted 
recording system 20, it is within the spirit and scope of the 
present invention that one or more recording sources 44A-C 
be fixed sources, such as a Surveillance camera mounted on 
a building or traffic signal. 
0064 FIG. 7A depicts an image of the event 50 captured 
by recording source 44A at a time to FIG. 7B depicts an 
image of the event 50 captured by recording source 44B at 
time to and FIG. 7C depicts an image of the event 50 
captured by recording source 44C at time to. It will be 
understood that FIGS. 7-7C depict video capture at a single 
time for illustrative purposes, and that preferably each 
vehicle-mounted recording system 22A-C will each capture 
video data over an extended period of time. In addition, 
although it is likely that each of the recording sources 44A-C 
are in motion relative to an event 50 so that the location of 
the viewing, it is within the spirit and scope of the present 
invention that any or all of the recording Sources 44A-C are 
not in motion. 

0065 Turning now to FIG. 8, steps of a method for 
reconstructing an event 50 of public concern in accordance 
with an embodiment are depicted in a flowchart. First data 
is acquired from a first recording source (step 210). Such as 
recording source 44A of FIG. 7. The first data contains first 
video data 38 depicting a portion of the event 50, first 
location data 42 recording a location of the first recording 
Source 44A, and first time data 40 corresponding to the first 
video data 38. 

0.066 Also, second data is acquired from a second record 
ing source (step 220), such as recording source 4.4B of FIG. 
7. The second data contains second video data 38 depicting 
a portion of the event 50, second location data 42 recording 
a location of the second recording source 44A, and second 
time data 40 corresponding to the second video data 38. It 
should be clearly understood that the terms “first and 
“second are used solely to distinguish between the elements 
of step 210 and step 220 and should not be interpreted to set 
forth or otherwise restrict the sequence of or relationship 
between any steps of the present embodiment. 
0067. The method further includes the steps of synchro 
nizing the first data and the second data in conformity with 
the first time data 40 and the second time data 40 (step 230), 
and generating a viewable reproduction of the event 50. 
Although each set of video data 38 independently allows a 
viewable reproduction of the event 50 from the perspective 
of each recording Source 44, the time-synchronization of 
video data 38 and location data 42 from multiple sources 
enables generation of viewable reproductions of the event 50 
from one or more viewing source locations that do not 
correspond to actual recording source locations. 
0068 Preferably, generating a viewable reproduction of 
the event 50 is accomplished by computing a plurality of 
coordinates corresponding to at least a portion of the event 
50 in conformity with the first video data 38, second video 
data 38, first location data 42 and second location data 42 
(step 240). At least one viewing source location for the 
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viewable reproduction is determined (step 250), and the 
viewable reproduction is displayed corresponding to the 
viewing source location in conformity with the viewing 
Source location and the coordinates that are computed (step 
260). 
0069. For example, coordinates corresponding to a loca 
tion of an element of an event 50 at a particular time may be 
computed by triangulation techniques based on images 
containing the element from multiple recording sources 44 
at known recording locations at a single time, or by trian 
gulation based on images from a single recording source 44 
at known recording locations at different times. The speed 
and direction of movement of each recoding source 44 may 
be recorded along with other data (such as obtained, for 
example, by a compass and speedometer) or interpolated 
from the location data and time data of a recoding source. 
The speed and direction may also be obtained with a 
combination of recording and interpolating, or by other 
methods such as computed from video data relative to 
known Surveillance objects (such as the spacing of dashed 
lines on a highway or other known markers). Although not 
strictly necessary, speed and direction data for each record 
ing Source 44 is helpful in computing coordinates of ele 
ments of an event 50. 

0070 Additional well-known techniques that may be 
employed include comparing a size of an element image 
recorded by a recording Source 44 to a known element size. 
For example, if a car model is known, along with its height 
or length, then the distance of the car from a recording 
Source 44 may be calculated based on image size and camera 
recording parameters. 
0071. Having computed coordinates locating elements of 
the event 50 allows generation of views from viewing source 
locations not co-located with the recording Source 44 loca 
tions. For example, an overhead view of an accident scene 
may be generated even though all recording sources 44 are 
near the ground. As another example, a view Source location 
may be determined to be in the location and direction of an 
automobile involved in an accident to recreate the driver's 
V1eW. 

0072 Preferably, the coordinates of event elements are 
computed for a series of discrete times in which the event 44 
is ongoing, so that the viewable reproduction may reproduce 
the event as a function of time. Such as via well-known 
animation technologies. Depending on the locations of 
recording sources 44, actual recorded images of the event 
may not capture all desired information, for example, an 
accident on the side of a highway may likely only be 
captured by cars passing along the highway and not from a 
recording source away from the highway. In such cases, 
locations of non-recorded event elements may be extrapo 
lated from known information, for example, cars tend to 
exhibit longitudinal symmetry, so a viewable reproduction 
of a side of a car not actually recorded may be generated by 
extrapolating coordinates in conformity with the side of the 
car actually recorded, and may further include knowledge 
Such as dimensions acquired from the car manufacturer. 
0.073 However, because the viewable reproduction will 
likely be used for investigative or evidentiary purposes, it is 
preferred that extrapolated portions be clearly identified as 
extrapolated, such as depicted in wireframe, or with Surfaces 
of a designated color or colors. Alternatively, it may be 
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desired that no extrapolated data be used, so that only actual 
recorded video image data is combined to generate the 
viewable reproduction. However, this technique may be 
confusing to viewers as portions of the event may appear or 
disappear as the recording sources 44 enter and leave the 
region of the event 50. 
0074 While the invention has been particularly shown 
and described with reference to the preferred embodiments 
thereof, it will be understood by those skilled in the art that 
the foregoing and other changes in form, and details may be 
made therein without departing from the spirit and scope of 
the invention. For example, although preferably surveillance 
data is captured as video data, the Surveillance data may not 
be video data and instead be radar or Sonar data captured as 
a result of passive or active radar or Sonar operation. 

What is claimed is: 
1. A method for acquiring Surveillance data corresponding 

to a region of interest recorded by vehicle-mounted record 
ing systems, comprising the steps of: 

transmitting a request for recorded Surveillance data cor 
responding to the region of interest; and 

receiving a reply transmission to said request for recorded 
Surveillance data, said reply transmission comprising 
Surveillance data corresponding to at least a portion of 
the region of interest recorded by a vehicle-mounted 
recording System. 

2. The method of claim 1 wherein said surveillance data 
comprises video data. 

3. A method for receiving Surveillance data corresponding 
to a region of interest from vehicle-mounted recording 
systems, comprising the steps of 

transmitting a polling request comprising information 
corresponding to the region of interest; and 

receiving a reply transmission to said polling request from 
a vehicle-mounted recording system having recorded 
data corresponding to said polling request, said reply 
transmission to said polling request comprising infor 
mation identifying said vehicle-mounted recording sys 
tem 

4. The method of claim 3 further comprising the step of 
retrieving recorded Surveillance data corresponding to at 
least a portion of the region of interest from said vehicle 
mounted recording system. 

5. The method of claim 4 wherein said retrieving recorded 
surveillance data is performed by the steps of: 

transmitting a request for recorded Surveillance data cor 
responding to the region of interest, said request for 
recorded Surveillance data comprising information 
identifying said vehicle-mounted recording system; 
and 

receiving a reply transmission to said request for recorded 
Surveillance data from said vehicle-mounted recording 
system, said reply transmission to said request for 
recorded Surveillance data comprising recorded Sur 
veillance data corresponding to at least a portion of the 
region of interest. 

6. The method of claim 3 wherein said surveillance data 
comprises video data. 
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7. A method for acquiring current Surveillance data cor 
responding to a region of interest relating to an ongoing 
event of public concern, comprising the steps of 

transmitting a request comprising information corre 
sponding to the region of interest; and 

receiving a transmission comprising Surveillance data 
from a vehicle-mounted recording system within the 
region of interest. 

8. The method of claim 7 wherein said surveillance data 
comprises video data. 

9. The method of claim 7 further comprising the steps of: 
receiving a reply to said request, said reply being trans 

mitted by said vehicle-mounted recording system 
within the region of interest, said reply comprising 
information identifying said vehicle-mounted record 
ing System; and 

transmitting a request for Surveillance data, said request 
for Surveillance data comprising information identify 
ing said vehicle-mounted recording system that trans 
mits said reply, wherein said transmission comprising 
Surveillance data being transmitted by said vehicle 
mounted recording system that is identified. 

10. The method of claim 7 further comprising the step of 
transmitting control data for controlling an operation of said 
vehicle-mounted recording system. 

11. The method of claim 10 wherein said control data 
comprises instructions for an operator of the vehicle. 

12. A method for reconstructing an event of public con 
cern, comprising the steps of 

acquiring first data from a first recording source, said first 
data comprising first video data depicting a portion of 
the event, first location data recording a location of said 
first recording source, and first time data corresponding 
to said first video data; 

acquiring second data from a second recording source, 
said second data comprising second video data depict 
ing a portion of the event, second location data record 
ing a location of said second recording Source, and 
second time data corresponding to said second video 
data; 

synchronizing said first data and said second data in 
conformity with said first time data and said second 
time data; and 

generating a viewable reproduction of said event. 
13. The method of claim 12 wherein said at least one of 

said first recording source and said second recording source 
being a vehicle-mounted recording system. 

14. The method of claim 12 wherein said generating is 
performed by the steps of: 

computing a plurality of coordinates corresponding to at 
least a portion of said event in conformity with said first 
video data, said second video data, said first location 
data, and said second location data; 

determining at least one viewing source location for said 
viewable reproduction; and 

displaying said viewable reproduction corresponding to 
said at least one viewing source location in conformity 
with said at least one viewing source location and said 
coordinates that are computed. 
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15. A vehicle-mounted recording system comprising a 
memory for storing program instructions and data, a pro 
cessor coupled to said memory for executing said program 
instructions, a camera coupled to said processor for captur 
ing visual data, locating means coupled to said processor for 
acquiring location data, timing means coupled to said pro 
cessor for acquiring time data, and an antenna coupled to 
said processor for sending and receiving transmissions, 
wherein said program instructions comprise instructions for: 

storing said visual data, said location data, and said time 
data so that each portion of said visual data is locatable 
by at least one of a time of video data capture and a 
location of video data capture; 

searching at least one of said stored time data and said 
location data in response to receiving a transmission 
designating a region of interest; and 

sending a transmission in response to said searching. 
16. The system of claim 15 wherein said vehicle-mounted 

recording system continually operates independently of an 
operation of said vehicle. 

17. The system of claim 15 wherein said vehicle-mounted 
recording system executes said program instructions auto 
matically. 

18. The system of claim 15 wherein said vehicle-mounted 
recording system further comprises a user interface coupled 
to said processor for exchanging information with an opera 
tor of said vehicle. 

19. The system of claim 18 wherein said vehicle-mounted 
recording system further comprises a unique identifier, and 
wherein said program instructions further comprise program 
instructions for: 

receiving from said user interface information corre 
sponding to a anonymity preference; and 

including said unique identifier in said transmission that is 
sent in conformity with said anonymity preference. 

20. The system of claim 18 wherein said program instruc 
tions further comprise instructions for: 
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receiving from said user interface a transmission selec 
tion, said transmission selection comprising one of 
sending all transmissions automatically, sending no 
transmissions, and prompting said operator for permis 
sion prior to sending a transmission; and 

responding to a received transmission in conformity with 
said transmission selection. 

21. A method for obtaining recorded surveillance data 
from a vehicle-mounted recording system, comprising the 
steps of 

providing a stationary data transfer device; 
receiving via wireless transmission at least a portion of 

said Surveillance data from said vehicle-mounted 
recording system; 

transmitting said Surveillance data that is received to a 
data depository; and 

indexing said Surveillance data in data depository so that 
said Surveillance data is searchable by at least one of a 
recording location and a recording time. 

22. The method of claim 21 wherein said receiving 
comprises the steps of: 

detecting a vehicle-mounted recording system proximate 
a stationary computer, said stationary computer having 
a wireless interface and further having a landline inter 
face; 

wirelessly requesting said at least a portion of said Sur 
veillance data from said vehicle-mounted recording 
system; 

wirelessly receiving said at least a portion of said Sur 
veillance data from said vehicle-mounted recording 
system; and 

storing in a memory of said stationary computer said 
Surveillance data that is received, and wherein said 
transmitting is performed via said landline interface. 
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