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(57) ABSTRACT 

An intersection controlled by an intersection controller 
receives trigger signals from on-coming emergency vehicles 
responding to an emergency call. The intersection controller 
initiates surveillance of the intersection via cameras installed 
at the intersection in response to a received trigger signal. 
The surveillance may begin immediately upon receipt of the 
trigger signal from an emergency vehicle, or may wait until 
the intersection controller determines that the signaling 
emergency vehicle is in the field of view of the cameras at 
the intersection. Portions of the captured images are tagged 
by the intersection controller based on tag signals transmit- 
ted by the vehicle or based on detected traffic patterns that 
indicate a potential traffic violation. The captured images are 
downloaded to a processing facility that analyzes the images 
and automatically issues citations for captured traffic viola- 
tions. 
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the image capture device, a controller unit in communication 
with the transmitter and the image capture device, and a 
processing unit in communication with the controller unit. 
The controller unit receives the trigger signal from the 

5 transmitter and in response, transmits an image capture 
command to the image capture device for initiating capture 
of the plurality of images. The controller unit further tags a 
portion of the captured images where the tagged portion 
includes images associated with a violation of a traffic law. 

i o  The processing unit receives the captured images and ana- 
lyzes the tagged portion of the captured images. The pro- 
cessing unit automatically issues a citation for the violation 
of the traffic law associated with the tagged portion. 

According to one embodiment, the controller unit pre- 
15 empts traffic signals at a street intersection in response to the 

trigger signal. 
According to one embodiment, the view area of the image 

capture device includes at least a portion of a street inter- 
section. 

According to one embodiment, the violation of the traffic 
law is a failure to yield to an emergency vehicle. 

According to one embodiment, the transmitter is included 
in a vehicle, and the trigger includes position information of 
the vehicle. Based on the position information, the controller 
unit determines a start of a surveillance period and transmits 
the image capture command at the start of the surveillance 
period. The start of the surveillance period may correspond 
to an estimated arrival time of the vehicle at a surveillance 

3o zone. The surveillance zone may be defined by the view area 
of the image capture device. 

According to one embodiment, the tagging of the portion 
of the captured images may be in response to receipt of a 
second signal from the transmitter, or in response to a 

35 determination that a potential traffic violation exists based 
on data output by a traffic loop detector. 

According to another embodiment, the present invention 
is directed to a controller unit in a system for detecting and 
enforcing violation of traffic laws. The controller unit 

40 includes a receiver wirelessly receiving a trigger signal from 
a vehicle. A microprocessor included in the controller unit 
determines, based on the trigger signal, whether the vehicle 
is in a predetermined surveillance zone. The microprocessor 
is coupled to a camera controller that actuates an image 

45 capture device in response to a determination that the 
vehicle is in the predetermined surveillance zone. The 
microprocessor is configured to tag a portion of the captured 
images, where the tagged portion includes images associated 
with a violation of a traffic law. The controller unit further 

50 includes a data store storing the captured images, and a data 
communications link for transmitting the stored images to a 
processing unit. The processing unit analyzes the tagged 
portion of the captured images and automatically issues a 
citation for the violation of the traffic law associated with the 

According to another embodiment, the present invention 
is directed to a processing unit in communication with a 
controller unit actuating an image capture device to capture 
images during a surveillance period. The controller unit 

60 further tags a portion of the captured images where the 
tagged portion includes images associated with a violation 
of a traffic law. The processing unit includes a computer that 
receives the captured images from the controller unit. The 
computer is configured with software that automatically 

65 analyzes the tagged portion of the captured images and 
automatically issues a citation for the violation of the traffic 
law associated with the tagged portion. 

2o 

25 

55  tagged portion. 

1 
DETECTION AND ENFORCEMENT OF 

VEHICLE PREEMPTION SYSTEM 
FAILURE-TO-YIELD IN AN EMERGENCY 

CROSS-REFERENCE TO RELATED 
APPLICATION(S) 

This application claims the benefit of U.S. Provisional 
Application No. 601509,206 filed on Oct. 6, 2003, the 
content of which is incorporated herein by reference. This 
application also contains subject matter that is related to the 
subject matter disclosed in U.S. patent application Ser. No. 
10/811,075, the content of which is incorporated herein by 
reference. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

The invention described herein was made in the perfor- 
mance of work under a NASA contract, and is subject to the 
provisions of Public Law 96-517 (35 U.S.C. 9 202) in which 
the Contractor has elected to retain title. 

FIELD OF THE INVENTION 

The present invention relates generally to traffic signal 
control systems, and more specifically, to traffic signal 
preemption systems equipped to detect and penalize vehicles 
failing to yield to emergency vehicles. 

BACKGROUND OF THE INVENTION 

Emergency vehicles, such as police cars, ambulances, and 
fire trucks, must swiftly make their ways to respond to what 
may often be life-threatening emergencies. In order to 
promote the swift and safe passage of such emergency 
vehicles, visual and audio alarms including horns, sirens, 
and lights are utilized to clear the path of the emergency 
vehicles. Systems have also been developed to preempt 
traffic signals as the emergency vehicles approach a street 
intersection controlled by such traffic signals, to give the 
emergency vehicles the right of way while alerting and 
stopping other vehicles and pedestrians. 

Despite various mechanisms to aid the swift and safe 
travel of emergency vehicles, these vehicles are often hin- 
dered by motorists who ignore the sirens, flashing lights, 
and/or preempted signals, and fail to yield their way to the 
emergency vehicles. Such motorists may not only violate 
traffic laws requiring that they yield to emergency vehicles 
responding to emergency calls, but may also impede a quick 
response to the emergency calls and put at risk the lives of 
the emergency responders. 

Nonetheless, offending motorists are rarely if at all penal- 
ized for their behavior. Even if the emergency responder 
who is hindered by an offending motorist is a police officer, 
the police officer rarely has the opportunity to divert from an 
emergency call to handle the offense. Accordingly, what is 
needed is a system and method for detecting and penalizing 
motorists who fail to yield to emergency vehicles. 

SUMMARY OF THE INVENTION 

According to one embodiment, the present invention is 
directed to a system for detecting and enforcing violation of 
traffic laws. The system includes a transmitter wirelessly 
transmitting a trigger signal, at least one image capture 
device capturing a plurality of images within a view area of 
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According to yet a further embodiment, the present inven- program (OCR) at the processing facility, a citation or ticket 
tion is directed to a computer-implemented method for is automatically issued and mailed to the offending motorist. 
detecting and enforcing violation of traffic laws. The method Considering the above, FIG. 2 is a schematic block 
includes: wirelessly receiving a trigger signal from a diagram of a traffic signal preemption system 200 configured 
vehicle; determining, based on the trigger signal, whether 5 to detect and penalize vehicles failing to yield to preempting 
the vehicle is in a predetermined surveillance zone; actuat- vehicles in violation of existing yield laws (hereinafter 
ing the image capture device in response to a determination referred to as offending vehicles) according to one embodi- 
that the vehicle is in the predetermined surveillance zone; ment of the invention. According to the illustrated embodi- 
tagging a portion of the captured images, the tagged portion ment, the preemption system 200 includes a preempting 
including images associated with a violation of a traffic law; i o  vehicle 102 equipped with hardware andor software for 
storing the captured images; and transmitting the stored communicating with an intersection controller 204 andor 
images to a processing unit. The processing unit analyzes the one or more vehicle or pedestrian traffic lights (not shown) 
tagged portion of the captured images and automatically at an inbound intersection. The intersection controller 204 
issues a citation for the violation of the traffic law associated controls one or more cameras 106 for visually surveying the 
with the tagged portion. 15 inbound intersection and generating video or still images of 

These and other features, aspects and advantages of the traffic near the intersection. 
present invention will be more fully understood when con- The intersection controller 204 is coupled to a traffic 
sidered with respect to the following detailed description, management center 206 and processing facility 208 over a 
appended claims, and accompanying drawings. Of course, data communications network 210, such as, for example, a 
the actual scope of the invention is defined by the appended 20 local or wide area network. The intersection controller 204, 
claims. traffic management center 206, and processing facility 208 

access the data communications network 210 via wired or 
BRIEF DESCRIPTION OF THE DRAWINGS wireless data communication links. According to one 

embodiment of the invention, the preempting vehicle 102 
FIG, 1 is a schematic diagram of a street intersection 25 may also access the data communications network 210 for 

directly communicating With the traffic management center 
206 andor processing facility 208. 

According to one embodiment of the invention, the pre- 
emption vehicle 102 includes a vehicle transponder box 212 

cating with the intersection controller 204, other emergency 
vehicles, the traffic management center 206, andor the 
processing facility 208. The vehicle transponder box 212 
may be implemented using suitable hardware from any 

35 known preemption system. According to the illustrated 
embodiment, the hardware and preemption technique 
described in U.S. patent application Ser. No. 10/811,075 is 

equipped to detect and enforce yield laws for preempting 
vehicles according to one embodiment of the invention; 

is a schematic block diagram of a signal 
preemption system to detect and penalize 

of existing yield laws according to one embodiment of the 
invention; 

FIG. 3 is a flow diagram of a process executed by an 
intersection controller for automatic triggering cameras for 
visual surveillance according to one embodiment of the 
invention; and 

FIG, 

vehicles failing to yield to preempting vehicles in violation 30 providing hardware and software for wirelessly 

is a schematic diagram Of a traffic used to implement the vehicle transponder box 212, Accord- 
ing to this embodiment, the transponder box 212 includes a 

embodiment Of the Present 40 global positioning system (GPS) receiver 214, emergency 
preemption system 'Onfigured to detect and penalize Offend- 

ing according to 
code box 216, manual switch 218, and RF transceiver 220 invention. 
coupled to a microprocessor unit 222. 

The vehicle transponder box 212 is activated upon user DETAILED DESCRIPTION 
actuation of a main power switch (not shown). Once actu- 

In general terms, the Various admdiments of the Present 45 ated, the GPS receiver 214 calculates current positions of the 

fail to Yield to Preempting vehicles, such as, for example, responding to an emergency call. The position and state of 
vehicles operated by emergency responders, and Penalizing the preempting vehicle are transmitted by the microproces- 
such motorists via issuance of citations and tickets. The sor unit 222 via the RF transceiver 220 to the intersection 
visual detection may be accomplished via a visual surveil- 50 controller 204 as a trigger signal, According to one embodi- 
lance system including a Video camera, still camera, Or any ment of the invention, the position information is generated 
other device capable of Outputting a digital image (collec- by the GPS receiver 214, and the state of the vehicle is 
tively referred to as a camera). associated with the emergency code (e.g. Code-3, Code-2, 

FIG. 1 is a schematic diagram of an intersection equipped etc.) stored in the emergency code box 216. 
to detect and enforce yield laws for preempting vehicles 55 The preempting vehicle 102 may also be equipped with an 
according to one embodiment of the invention. In the inertial navigation unit including an accelerometer, gyro- 

invention are directed to visually detecting motorists who preempting vehicle as it travels along a particular path when 

illustrated diagram, a preempting vehicle 102 travels along 
a vehicle track 104 and approaches an inbound intersection 
surveyed by four cameras 106~-106d. An offending vehicle 
100 is illustrated as making a right turn at the intersection, 60 
right in front of the preempting vehicle, as indicated by 
vehicle track 108. According to one embodiment, all of the 
four cameras capture a video or still image of the offending 
vehicle 100 according to their various view areas llOu-llOd 
for later analysis at a processing facility. If the license plate 65 
or any other type of vehicle identification is captured by the 

scope, wheel-tachometers, andor heading indicator. Vehicle 
information such as speed and acceleration may be read in 
real-time by the microprocessor unit 222 using an on-board 
diagnostic interface cable and connector (not shown). The 
preempting vehicle 102 may be configured to transmit to the 
intersection controller 204 navigation data obtained from the 
additional navigational devices, such as, for example, head- 
ing indicators, vehicle speed, and acceleration information. 

According to one embodiment of the invention, a manual 
switch 218 may be invoked by an operator of the preempting 

cameras and recognized via an optical character recognition vehicle for manually transmitting the trigger signal to the 
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intersection controller 204. According to another embodi- 
ment of the invention, the manual switch 218 may be 
invoked after an initial trigger signal has been transmitted as 
a tag signal to tag portions of images captured by the 
cameras 106. In response to receipt of a tag signal, the 
microprocessor unit 226 inserts a marker into a portion of 
the captured image as a flag that extra attention should be 
given to the marked portion of the image during analysis at 
the processing facility 208. For example, an operator of the 
preempting vehicle may transmit a tag signal via the manual 
switch if the operator detects an offending vehicle. 

According to one embodiment of the invention, the 
vehicle transponder box 212 is integrated into the preempt- 
ing vehicle itself, such as, for example, in the vehicle’s 
dashboard. According to another embodiment of the inven- 
tion, the vehicle transponder box 212 may be included into 
a portable device commonly carried by a person operating 
the vehicle, such as, for example, a cellular phone, personal 
digital assistant (PDA), mini-PC, and the like. 

In other embodiments, other GPS-based preemption tech- 
niques are used in the preemption vehicle 102. In further 
embodiments, optical preemption techniques such as those 
used in the Opticon system manufactured by the 3M Com- 
pany of St. Paul, Minn. are used. Other embodiments may 
utilize preemption systems based on sirens. In yet another 
embodiment, a transponder without preemption capabilities 
may be used to simply indicate to the intersection controller 
204 the presence of an emergency vehicle. Regardless of the 
technique used, a request by a requesting vehicle for right of 
way, either by preemption of traffic lights or by any other 
conventional mechanism, is hereinafter referred to as a 
trigger signal. 

According to one embodiment of the invention, the inter- 
section controller 204 is a conventional intersection control- 
ler such as, for example, a NEMA TS2 M52 Controller 
manufactured by Siemens ITS of Austin, Tex., possessing a 
plurality of preemption inputs. In other embodiments, the 
intersection controller 204 may be implemented using other 
types of controllers such as, for example, 170,270 and other 
NEMA (North American Electrical Manufacturers) standard 
controllers. 

According to one embodiment of the invention, the inter- 
section controller 204 includes a traffic surveillance unit 224 
equipped with necessary hardware andor software for 
receiving trigger signals from preempting vehicles 102. For 
example, if the preemptive trigger signal is transmitted as an 
RF signal, the traffic surveillance unit 224 includes an RF 
transceiver that receives the trigger signal and forwards all 
or a portion of the signal to the microprocessor unit 226. If 
optical or audio preemption techniques are utilized, the 
traffic surveillance unit includes optical or audio processors 
for recognizing an optical or audio preemptive trigger sig- 
nal. 

According to one embodiment of the invention, the traffic 
surveillance unit 224 includes a traffic loop detector and 
associated memory which are well known to those of skill in 
the art. The traffic loop detector is configured according to 
conventional mechanisms for obtaining traffic flow infor- 
mation, including vehicle types, vehicle speeds, lane occu- 
pancy, and lane speeds. 

Upon receipt of a trigger signal by the traffic surveillance 
unit 224, the unit signals the microprocessor unit 226 that 
preemption andor visual surveillance is desired for the 
preempting vehicle 102 approaching the intersection. In 
response, the microprocessor unit 226 invokes a camera 
controller 228 for initiating visual surveillance of the inter- 
section via the one or more cameras 106. The camera 

6 
controller 228 transmits a record command to the video 
cameras at a start of the surveillance period, causing moving 
or still images in the view areas llOa-llOd (FIG. 1) of the 
cameras to be captured. When the surveillance period is 

5 over, the microprocessor unit 226 invokes the camera con- 
troller 228 to transmit a termination command to the cam- 
eras. 

According to one embodiment of the invention, if the 
trigger signal includes position information of the preempt- 
ing vehicle, the microprocessor unit 226 uses the position 
information to calculate an estimated time of arrival of the 
vehicle in a field of view of one of the cameras, and sets the 
estimated time of arrival as the start of the surveillance 

15 period. The microprocessor unit 226 also calculates an 
estimated time in which the vehicle is to clear the field of 
view of all of the cameras, and sets this time as an end of the 
surveillance period. 

The video or still images captured by the cameras 106 
20 during the surveillance period are recorded in an image 

storage unit 230 coupled to the cameras. According to one 
embodiment of the invention, portions of the images may be 
tagged with markers based on manual tag signals received 
from the preempting vehicle 102, or based on automatic 

25 detections by the traffic loop detector of possible traffic 
violations. 

According to one embodiment of the invention, the video 
or still image data stored in the image storage unit 230 is 
downloaded to the traffic management center 206 and pro- 

30 cessing facility 208 over the data communications network 
210 at predetermined download times. According to another 
embodiment, the downloading occurs in response to an 
express offload request received by the intersection control- 
ler 204. 

The intersection controller 204 may transmit other data to 
the traffic management center 206 and processing facility 
208 in addition to the image data. Such additional data 
includes, but is not limited to, position and emergency code 
of the preempting vehicle 102, preemption status of the 

40 intersection, intersection phase information, diagnostics 
information, configuration information, vehicle speed infor- 
mation, geographic location of the intersection, andor the 
like. According to one embodiment of the invention, the 
traffic management center 206 may control preemption of 

45 traffic lights andor control the cameras 106 at the intersec- 
tion based on the received data. 

The processing facility 208 includes a personal computer 
(PC) 232 or PC-TV for analyzing the image data and issuing 

5o citations to violators of yield laws. According to one 
embodiment of the invention, citations and tickets may also 
be issued for other types of traffic violations captured by the 
cameras. 

The PC 232 is equipped with software that detects por- 
55 tions of the image data tagged with one or more markers. 

The PC 232 is also configured with an OCR program for 
recognizing vehicle identifiers, such as, for example, license 
plate numbers, captured by the cameras 106. The PC 232 is 
further coupled to a database 234 storing contact andor 

60 vehicle information for each vehicle identifier. The contact 
andor vehicle information is retrieved for mailing citations 
for traffic violations. The database 234 may also include 
different types of citations and tickets that may be retrieved 
based on an identified traffic violation. 

According to the illustrated embodiment, the traffic man- 
agement center 206 is separate from the processing facility 
208. A person of skill in the art should recognize, however, 

35 

65 
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that both the traffic management center 206 and processing by the intersection controller. That is, step 302 of verifying 
facility 208 may reside in one or more processors housed whether the preempting vehicle is within the surveillance 
within a single facility. zone before activating the cameras is skipped. Instead, the 

According to one embodiment of the invention, the inter- surveillance period begins upon receipt of the trigger signal. 
section controller 204 may include or be coupled to a 5 The cameras 106 record full-motion video or still images 
preemption device (not shown). Preemption inputs to the of vehicles, pedestrians, and the like, within the view areas 
intersection controller 204 are used by the preemption 110~-110d, until the surveillance period is over. According 
device to decide whether preemption of the traffic signals to one embodiment of the invention, the surveillance period 
should occur, and if preemption is to occur, to control the is over at about the time the preempting vehicle is calculated 
traffic signals to preempt the intersection in a manner i o  to be outside of the surveillance zone, which is at least 
required by the preempting vehicle. determined to be the time at which the preempting vehicle 

The preemption device may be a binary preemption 102 is calculated to have cleared the intersection or cleared 
device or a position-based preemption device. In a binary the field-of-view of the cameras. 
preemption system, preemption is turned on or off based on According to one embodiment of the invention, the 
trigger signals. In a position-based preemption device, posi- 15 microprocessor determines whether a manual tag signal was 
tioning telemetry, such as, for example, GPS technology, is received from the preempting vehicle 102. If the answer is 
used to determine the position of the preempting vehicle for YES, the portion of the video or still image captured around 
granting preemption. Position-based preemption is the time that the manual tag signal was received is tagged 
described in further detail in U.S. patent application Ser. No. with a marker. The marker may contain visual andor audio 
lO/Xl1,075. 

According to another embodiment of the invention, the In the embodiment where the traffic surveillance unit 224 
intersection controller 204 may be part of existing red-light includes a traffic loop detector, a determination is made in 
running and surveillance technology well known to those of step 312 as to whether the traffic loop detector or other 
skill in the art. Red-light running and surveillance technol- violation detection has detected a traffic violation during the 
ogy make use of cameras, microprocessors, camera control- 25 surveillance period. This may be done, for example, based 
lers, traffic loop detectors, and image storage units. These on a comparison of detected traffic patterns at the intersec- 
components already existing in the red-light running and tion with various traffic policies maintained, for instance, at 
surveillance technology may be adapted to also detect a database at the intersection controller. Techniques used by 
failure-to-yield scenarios described above with respect to red-light running systems may also be used to automatically 
FIG. 2. As an example, Precision Traffic Systems (PTS) of 30 detect violations. Automatic detection of traffic violations at 
Austin, Tex. is a red-light running product that uses intersections (such as red-light running) are well known to 
advanced object recognition techniques. These techniques those of skill in the art. Based on the comparison, the 
may be used to enhance or replace traffic loop inputs for microprocessor inserts, in step 314, a video andor audio 
automatic detection of potential violations at the intersection marker on a portion of the video or still image captured at 
controller. 35 a time in which the particular traffic pattern is detected. 

FIG. 3 is a flow diagram of a process executed by the For example, the detection of the traffic loop detector of 
intersection controller 204 for automatic triggering of the a right-on-red action that is orthogonal to the preemption 
cameras 106 for visual surveillance according to one direction may be deemed to be a high-probability violation 
embodiment of the invention. In step 300, a determination is case. Thus, upon detection of such an action, the micropro- 
made as to whether the preempting vehicle 102 is approach- 40 cessor 226 automatically inserts a marker into the captured 
ing an intersection controlled by the intersection controller images as an alert during analysis of the images. 
204. This determination may be made based on the trigger The marker inserted automatically upon detection of a 
signal provided by the preempting vehicle 102. In a position- particular traffic pattern may be of a similar type as the 
based preemption system, the trigger signal includes vehicle marker inserted in step 310, but distinguishable from the 
position and state information. 45 marker inserted in step 310. According to one embodiment 

According to one embodiment of the invention, if a of the invention, additional information may be inserted into 
determination is made that the preempting vehicle 102 is the captured video or image along with an automatically 
approaching the intersection, a further determination is inserted marker, such as, for example, the detected traffic 
made in step 302 as to whether the emergency vehicle 102 pattern, details on a potentially violated traffic policy, and 
has entered a predefined surveillance zone, such as, for 50 the like. 
example, a zone surrounding view areas llOu-llOd (FIG. 1) The images recorded by the cameras 106 are stored in the 
of the various cameras 106. In a position-based preemption image storage unit 230. According to one embodiment of the 
system, this determination may be made based on calcula- invention, the images may be cataloged into particular files 
tions from the position information transmitted in the trigger or folders, where a separate file or folder is generated for 
signal. 55 each surveillance period, download period, day of the week, 

If the preempting vehicle 102 is determined to have or the like. 
entered the surveillance zone, and has further transmitted a The recorded images are cataloged until an express off- 
valid emergency code as its status, as is determined in step load request is received by the microprocessor 226. The 
304, the microprocessor starts a surveillance period and offload request may be transmitted by the traffic manage- 
invokes the camera controller 228 to transmit a record 60 ment center 206 andor the processing facility 208. Accord- 
command to the cameras 106 in step 306. The cameras start ing to another embodiment of the invention, the recorded 
recording in response to the record command, and continue images are automatically downloaded to the traffic manage- 
recording until a termination command is received at an end ment center 206 andor processing facility 208 according to 
of the surveillance period. a predetermined download schedule. 

Once received by the processing facility 208, the recorded 
as, for example, in a binary preemption system, receipt of images are analyzed by the PC 232 for automatically issuing 
the trigger signal automatically activates visual surveillance tickets for detected violations. According to one embodi- 

20 indicators, text, graphics, and the like. 

According to another embodiment of the invention, such 65 
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ment of the invention, all or a portion of the analysis process 
is automated. For example, the PC 232 may automatically 
scan the images for any markers inserted into the images, 
and bring images associated with the markers to the atten- 
tion of a person analyzing the images. If additional data 
associated with the markers exist, such data may also be 
brought to the person’s attention. 

According to one embodiment of the invention, an OCR 
program may automatically attempt to recognize vehicle 
identifiers, such as, for example, vehicle license plate num- 
bers, of offending vehicles. If the vehicle identifier is rec- 
ognized, the database 234 is automatically searched for 
contact information of a person to receive a citation for the 
violation, and any additional vehicle information. The rec- 
ognized vehicle identifier and associated contact andor 
vehicle information are then displayed for verification by the 
person analyzing the images. 

According to another embodiment of the invention, the 
PC may be configured to automatically retrieve appropriate 
citations from the database 234 (FIG. 2) based on the 
detected potential offenses. Upon verification by the person 
analyzing the images that an offense has occurred, the PC 
may merge the vehicle identification information, contact 
information, and the like, into appropriate fields of the 
retrieved citation. The citation is then transmitted according 
to conventional mechanisms. 

FIG. 4 is a schematic block diagram of a traffic signal 
preemption system 200a configured to detect and penalize 
offending vehicles according to another embodiment of the 
present invention. In the illustrated embodiment, one or 
more surveillance cameras 402 similar to the cameras 106 of 
FIG. 2 are embedded in the preempting vehicle 102a itself. 
The camera 402 is controlled by a camera controller 228a, 
which may be similar to the camera controller 228 of FIG. 
2, based on commands transmitted by controller 400. The 
images captured by the camera 402 are stored in an image 
storage unit 230a which may be similar to the image storage 
unit 230 of FIG. 2. 

According to one embodiment of the invention, one or 
more cameras 402 are embedded into one or more mirrors, 
mirror housings, windshields, bumpers, hood, any portion of 
the preempting vehicle 102a. If multiple cameras are used, 
the cameras may be angled so as to collectively provide a 
360 degree view of an area surrounding the vehicle. 

The preempting vehicle 102a is further equipped with a 
GPS receiver 214a or another type of positioning telemetry 
unit, emergency code box 216a, manual switch 218a, and 
transceiver 220a, which may be similar to the GPS receiver 
214, emergency code box 216, manual switch 218, and RF 
transceiver 220 of FIG. 2. 

According to one embodiment of the invention, the con- 
troller 400 is a microprocessor-based controller configured 
with at least a portion of the functionalities of microproces- 
sor units 222, 226. In this regard, the controller 400 deter- 
mines whether to activate the one or more embedded cam- 
eras 106. According to one embodiment of the invention, the 
controller 102a automatically invokes the cameras via the 
camera controller 228a when the vehicle approaches an 
intersection if the emergency code box 216 indicates that the 
vehicle is responding to an emergency call. According to 
another embodiment of the invention, the cameras may also 
be manually actuated by an operator of the vehicle via the 
manual switch 218a. 

According to the embodiment illustrated in FIG. 4, the 
recorded images may be downloaded to a processing facility 
208a over wired or wireless data communication links 
during a post-trip download session. A PC 232a in the 

10 
processing facility then proceeds to review, analyze, and 
automatically issue citations as is described above with 
reference to PC 232 of FIG. 2. 

According to a further embodiment of the invention, the 
5 illustrated components of the preemption vehicle 102a may 

instead be located in a cellular phone, PDA, mini-PC, or any 
other portable device commonly carried by a person oper- 
ating the vehicle 102a. 

Although this invention has been described in certain 
10 specific embodiments, those skilled in the art will have no 

difficulty devising variations to the described embodiment 
which in no way depart from the scope and spirit of the 
present invention. Furthermore, to those skilled in the vari- 
ous arts, the invention itself herein will suggest solutions to 

15 other tasks and adaptations for other applications. For 
example, although the above embodiments have been 
described with respect to traffic preemption systems, a 
person of skill in the art should recognize that the present 
invention may also be practiced in other types of traffic 

It is the applicants intention to cover by claims all such 
uses of the invention and those changes and modifications 
which could be made to the embodiments of the invention 
herein chosen for the purpose of disclosure without depart- 

25 ing from the spirit and scope of the invention. Thus, the 
present embodiments of the invention should be considered 
in all respects as illustrative and not restrictive, the scope of 
the invention to be indicated by the appended claims and 
their equivalents rather than the foregoing description. 

20 control or detection systems. 

30 

What is claimed is: 
1. A system for detecting and enforcing violation of traffic 

a transmitter wirelessly transmitting a trigger signal; 
at least one image capture device capturing a plurality of 

images within a view area of the image capture device; 
a controller unit in communication with the transmitter 

and the image capture device, the controller unit receiv- 
ing the trigger signal and in response, transmitting an 
image capture command to the image capture device 
for initiating capture of the plurality of images, the 
controller unit further tagging a portion of the captured 
images, the tagged portion including images associated 
with a violation of a traffic law; and 

a processing unit receiving the captured images and 
analyzing the tagged portion of the captured images, 
the processing unit automatically issuing a citation for 
the violation of the traffic law associated with the 
tagged portion. 

2. The system of claim 1, wherein the controller unit 
controls traffic flow at a street intersection. 

3. The system of claim 2, wherein the controller unit 
preempts traffic signals at the intersection in response to the 

4. The system of claim 1, wherein the view area of the 
image capture device includes at least a portion of a street 
intersection. 

5. The system of claim 1, wherein the violation of the 

6. The system of claim 1, wherein the transmitter is 
included in a vehicle, and the trigger includes position 
information of the vehicle. 

7. The system of claim 6, wherein the controller unit 
65 determines a start of a surveillance period based on the 

position information, and transmits the image capture com- 
mand at the start of the surveillance period. 

laws, the system comprising: 

35 

40 

45 

50 

55  trigger signal. 

60 traffic law is a failure to yield to an emergency vehicle. 
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8. The system of claim 7, wherein the start of the 
surveillance period corresponds to an estimated arrival time 
of the vehicle at a surveillance zone. 

9. The system of claim 8, wherein the surveillance zone 
is defined by the view area of the image capture device. 

10. The system of claim 1, wherein the tagging of the 
portion of the captured images is in response to receipt of a 
second signal from the transmitter. 

11. The system of claim 1, wherein the tagging of the 
portion of the captured images is in response to a determi- 
nation that a potential traffic violation exists based on data 
output by a traffic loop detector. 

12. In a system for detecting and enforcing violation of 
traffic laws, a controller unit in communication with a 
vehicle and an image capture device, the controller unit 
comprising: 

a receiver wirelessly receiving a trigger signal from the 
vehicle; 

means for determining, based on the trigger signal, 
whether the vehicle is in a predetermined surveillance 
zone; 

means for actuating the image capture device in response 
to a determination that the vehicle is in the predeter- 
mined surveillance zone; 

means for tagging a portion of the captured images, the 
tagged portion including images associated with a 
violation of a traffic law; 

a data store storing the captured images; and 
means for transmitting the stored images to a processing 

unit, the processing unit analyzing the tagged portion of 
the captured images and automatically issuing a cita- 
tion for the violation of the traffic law associated with 
the tagged portion. 

13. The controller unit of claim 12 further comprising 
means for preempting traffic signals at a street intersection 
in response to the trigger signal. 

14. The controller unit of claim 12, wherein the surveil- 
lance zone includes a view area of the image capture device. 

15. The controller unit of claim 12, wherein the violation 
of the traffic law is a failure to yield to the vehicle. 

16. The controller unit of claim 12, wherein the trigger 
includes position information of the vehicle. 

17. The controller unit of claim 12, wherein the means for 
tagging tags a portion of the captured images in response to 
receipt of a second signal from the transmitter. 

12 
18. The controller unit of claim 12 further including a 

traffic loop detector, wherein the means for tagging tags a 
portion of the captured images in response to a determina- 
tion that a potential traffic violation exists based data output 
by the traffic loop detector. 

19. A computer-implemented method for detecting and 
enforcing violation of traffic laws, the method comprising: 

wirelessly receiving a trigger signal from a vehicle; 
determining, based on the trigger signal, whether the 

vehicle is in a predetermined surveillance zone; 
actuating the image capture device in response to a 

determination that the vehicle is in the predetermined 
surveillance zone; 

tagging a portion of the captured images, the tagged 
portion including images associated with a violation of 
a traffic law; 

storing the captured images; and 
transmitting the stored images to a processing unit, the 

processing unit analyzing the tagged portion of the 
captured images and automatically issuing a citation for 
the violation of the traffic law associated with the 
tagged portion. 

20. The method of claim 19 further comprising preempt- 
~~ 

ing traffic signals at a street intersection in response to the 
trigger signal. 

21. The method of claim 19, wherein the surveillance 

22. The method of claim 19, wherein the violation of the 

23. The method of claim 19, wherein the trigger includes 

24. The method of claim 19, wherein the tagging includes 
tagging a portion of the captured images in response to 
receipt of a second signal from the transmitter. 

25. The method of claim 19, wherein the tagging includes 
tagging a portion of the captured images in response to a 
determination that a potential traffic violation exists based 
data output by the traffic loop detector. 

30 zone includes a view area of the image capture device. 

traffic law is a failure to yield to the vehicle. 

35 position information of the vehicle. 

4o 
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