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(57) ABSTRACT 

A system and method for detecting a collision is provided. 
The system includes a system vehicle equipped with onboard 
equipment directed towards gathering vehicle information 
necessary to predict the path of the vehicle, a roadside infra 
structure having a plurality of roadside sensors selectively 
distributed throughout the infrastructure so as to detect 
objects and gather information about the detected objects 
necessary to predict the path of the detected objects. A path 
predicting circuit is in communication with the system 
vehicle and the roadside infrastructure. The path predicting 
circuit processes information from the system vehicle and 
roadside infrastructure to predict the path of the system 
vehicle and detected objects. The path predicting circuit is in 
communication with a path collision circuit and the predicted 
paths are mapped on the path collision circuit so as to deter 
mine if the system vehicle may possibly collide with a 
detected object. 
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COMMUNICATION BASED 
VEHICLE-PEDESTRAN COLLISION 

WARNING SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims priority of U.S. Provisional 
Patent Application Ser. No. 61/107,516 filed Oct. 22, 2008, 
which is incorporated herein by reference. 

FIELD OF THE INVENTION 

0002 The present invention relates to a collision warning 
system. More particularly, the invention relates to a collision 
warning system utilizing a path predicting circuit which gath 
ers information from a system vehicle and roadside infra 
structure to predict the path of the system vehicle and objects 
and a path collision circuit which determines if there is a 
potential for collision between the two. 

BACKGROUND OF THE INVENTION 

0003 Vehicle warning systems are known and used to help 
drivers identify potential collisions. Specifically, U.S. Pat. 
No. 6,472,978 to Takagi et al. discloses a system including a 
communication unit held by a pedestrian and a transmitter/ 
receiver equipped on a vehicle. The communication unit and 
the transmitter/receiver are in communication with each other 
when the pedestrian is within a predetermined proximity to 
the vehicle. A notification can be provided to both the vehicle 
and the pedestrian that they are within close proximity to each 
other so as to help the vehicle and pedestrian avoid colliding 
with each other. The system may also include a roadside 
transmitter which receives and transmits information to the 
vehicle driver. 
0004 U.S. Patent Application Publication No. 2005/ 
0107954 to Nahla discloses a collision warning avoidance 
system using an onboard navigation unit and a GPS interface 
to locate a train. At least one fixed transponder station is 
distributed along the train track. The trains are provided with 
transponders which allow a management system to track the 
location and movement of the transponders and notify trains 
when the path of another transponder indicates that there is a 
potential for a collision. 
0005 U.S. Pat. No. 5,983,161 to Lemelson et al. discloses 
a vehicle collision avoidance and warning system using GPS. 
Lemelson teaches using a GPS to predict a path of a vehicle 
and using GPS to monitor the paths of other vehicles and 
determine if any of the paths intersect so as to notify appro 
priate vehicles of a potential collision. 
0006. However, neither Takagi nor Lemelson provide 
responsive and timely information to vehicles. Specifically, 
Lemelson et al. teaches a system which requires tremendous 
processing capabilities to process all the different GPS infor 
mation and paths of different vehicles. Further processing 
time is required so as to eliminate vehicles which are not 
within a sphere of influence of each other. Takagi et al. does 
not detect whether or not the person and the vehicle are 
heading in the same direction. Rather, Takagi just notifies a 
vehicle and a person of the close proximity of the other. 
Furthermore, Nahla is not scalable and is not adaptable to 
existing roadways because Nahla teaches path prediction 
based upon the speed and direction of a particular train along 
an established railway. Accordingly, it is desirable to have a 
system that can predict whether or not based upon the path of 
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two objects there is a potential for a collision and can do so in 
a timely manner without all of the equipment and processing 
capabilities disclosed in Lemelson. It is further desirable to 
have a scalable and adaptable vehicle collision warning sys 
tem that may be selectively implemented in roadways having 
a history of traffic accidents. 

SUMMARY OF THE INVENTION 

0007 According to one aspect of the invention, a system 
and method is provided for predicting a vehicle collision with 
an obstacle. The system includes a system vehicle equipped 
with onboard equipment directed towards gathering vehicle 
information necessary to predict the path of the vehicle, a 
roadside infrastructure having a plurality of roadside sensors 
selectively distributed throughout the infrastructure so as to 
detect objects and predict the path of the detected objects. A 
path predicting circuit is in communication with the system 
vehicle and the roadside infrastructure. The path predicting 
circuit processes information from the system vehicle and 
roadside infrastructure to predict the path of the system 
vehicle and detected objects. The path predicting circuit is in 
communication with a path collision circuit. The path colli 
sion circuit processes the predicted paths so as to determine if 
the system vehicle may possibly collide with a detected 
object. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0008 FIG. 1 is an illustration of the system showing the 
system vehicle and roadside infrastructure in communication 
with a remote server, the remote server houses the path pre 
dicting circuit and the path collision circuit and receives so as 
to perform path prediction; 
0009 FIG. 2 is an illustration of a pedestrian detection 
system; 
0010 FIG. 2a is an illustration of the system wherein the 
pedestrian detection system is disposed at an intersection; 
0011 FIG. 3a is an illustration of a scenario where path 
prediction is limited by time, specifically, the path collision 
circuit is not concerned with where the car would be after a 
predetermined amount of time; 
0012 FIG. 3b is an illustration of a scenario where path 
prediction is limited by the range of the roadside infrastruc 
ture, the path collision circuit will not make collision predic 
tions for predicted paths extending beyond the range of the 
roadside infrastructure; 
0013 FIG.3c is an illustration of the system showing how 
signal phase and timing of traffic signals such as a crosswalk 
may be used to help predict a collision; 
0014 FIG. 4 is an illustration of the operation of the sys 
tem showing the system vehicle and roadside infrastructure 
communicating directly with each other, both roadside infra 
structure and system vehicle are equipped with the path pre 
dicting circuit and path collision circuit, and collision predic 
tion and warning are done onsite; 
(0015 FIG. 5 is an illustration of FIG. 1 wherein the path 
predicting circuit and the collision predicting circuit are 
housed within the roadside infrastructure; and 
0016 FIG. 6 shows the steps for a method of collision 
warning using path prediction. 

DETAILED DESCRIPTION OF THE INVENTION 

0017 Referring to the figures wherein like numerals indi 
cate corresponding parts throughout the several views, a sys 
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tem 10 and method 12 for predicting vehicle collision is 
provided. With reference to FIG. 1, the system 10 includes 
onboard equipment 14 and roadside equipment 16, both 
directed towards gathering information required to predict the 
path of a detected object and a vehicle. 
0018 Specifically, the system 10 includes a system 
vehicle 18 equipped with onboard equipment 14. The 
onboard equipment 14 detects information which can be used 
to predict the path of a vehicle. For example the system 
vehicle 18 may be equipped with a camera 20 or a global 
positioning system 10. The system vehicle 18 may also be 
equipped with a Velocity sensor 22 and/or acceleration sensor 
24, a wheel sensor 26 to measure the angular orientation of the 
vehicle wheels. Such sensors and equipment are currently 
known and used in the art. It is anticipated that the system 10 
may also transmit information Such as braking, tug signal 
status, or which drive the system vehicle 18 is engaged in. 
Information collected from the onboard equipment 14 is 
transmitted to a path predicting circuit 28, where the infor 
mation is processed and a prediction of the path of the system 
vehicle 18 is generated. The path prediction circuit may be 
located within the system vehicle 18, a roadside infrastructure 
30 or a remote server 46. 

0019. The roadside infrastructure 30 further includes 
roadside equipment 16 that is directed towards detecting 
objects within a predetermined range. The roadside equip 
ment 16 gathers object information Such as the Velocity and 
location of detected objects. This information is then pro 
cessed so as to predict the path of each object detected within 
the roadside infrastructure 30. For instance, cameras 20 may 
be used and positioned throughout the roadside infrastructure 
30 So as to detect an object using pixel image decoding or 
other known camera 20 object detecting technology. 
0020. The cameras 20 may also work in concert with a 
sensor Such as radar 32 or Sonar 34 so as to associate each 
detected object with its speed and direction. A fusion circuit 
33 is provided. The fusion circuit 33 processes the informa 
tion from the sensor, and camera 20 so as to associate the 
detected objects with its speed and direction using known 
camera-radar fusing technology as disclosed in "Object 
Learning by Radar-Vision Fusion in Driver Assistance Sys 
tems 10.” by Prokhorov et al., and incorporated herein by 
reference. 
0021. The speed and direction of the detected objects may 
be mapped onto the camera 20 image and processed so as to 
help predict the path of the detected object. Alternatively, the 
fused data may be transmitted to the path predicting circuit 28 
which is in communication with the roadside infrastructure 
30. The path predicting circuit 28 predicts the path of the 
system vehicle 18 and the path of the detected objects using 
the information gathered by the roadside infrastructure 30. 
0022. With reference now to FIG. 2, a preferred embodi 
ment of the roadside infrastructure 30 is provided. As shown, 
the sensors are consolidated onto pedestrian detection system 
37. The pedestrian detection system 37 includes a mast 50, 
and mounted on the mast 50 are sensors such as a GPS 
antenna 52, a thermal camera 54, a high-resolution camera 
56, a programmable audio siren 58, a pedestrian warning light 
60, a radio with an integrated directional antenna 62, and a 
Dedicated Short Range Communication antenna 64. 
0023. It is anticipated that the sensors of the pedestrian 
detection system 37 are modular and thus may be exchanged 
depending on the desired range. As illustrated by FIG. 1, the 
sensors of the pedestrian detection system 37 may be 
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mounted separately from each other, either on a standalone 
base, or nearby structures Such as buildings and lamp posts. 
0024. Thus, the pedestrian detection system 37 provides a 
range of coverage determined by factors such as camera view, 
and radar range. It should also be apparent that the pedestrian 
detection system 37 is scalable. Meaning that the coverage 
provided may be modified to accommodate a particular inter 
section or roadway. This may be done by simply changing the 
sensors such as the camera 20 or radar 32. It is also anticipated 
that the roadside infrastructure 30 may include a plurality of 
pedestrian detection systems 37 selectively distributed 
throughout the roadside infrastructure 30. 
0025 Because the pedestrian detection subsystem incor 
porates a camera 20 and radar 32, collision prediction is not 
just limited to the road, but may also include instances where 
the vehicle is predicted to drive off the road, so long as that 
area is within the coverage of the pedestrian detection system 
37. Further, the system 10 protects pedestrians by notifying 
pedestrians within its predetermined range of a possible col 
lision and unlike prior art does not require the pedestrian to be 
equipped with a device in order to receive the warning. 
0026. The cameras 20 provide the pedestrian detection 
system 37 with a wide view those other sensors such as radar 
32 and sonar34 lack. The images captured by the cameras 20 
may be processed along with the GPS information so as to 
map the location of people within the camera 20's view. 
Specifically, the camera 20 video analytics processing Syn 
chronizes and fuses high-dynamic range color camera 20 
imagery with CIF thermal camera 54 imagery for optimal 
target/pedestrian detection under all lighting and weather 
conditions. The video analytics includes embedded model 
based tracking algorithms to ensure tracks are not dropped 
due to momentary line-of-sight obstruction. These camera 20 
systems 10 are available current art in the security camera 20 
system 10 field. 
0027. The pedestrian detection system 37 gathers infor 
mation from its nested sensors 22, 24, 26 and cameras 20, and 
processes the information so as to be independent of the 
system vehicle 18. Specifically, objects and pedestrians are 
identified by the pedestrian detection system 37 using the 
camera 20. The information is processed so as to predict the 
path of the pedestrian or object. The predicted path may be 
transmitted to the system vehicle 18 using the DSRC so as to 
warn the driver of a possible collision. Possible collision 
information transmitted by the system vehicle 18 may be 
processed by the pedestrian detection system 37 so as to warn 
the pedestrian of a possible collision. 
(0028. With reference now to FIG. 4, a second preferred 
embodiment is provided. In the second preferred embodi 
ment, the system vehicle 18 and roadside infrastructure 30 are 
equipped to generate path prediction and collision warning 
onsite. Specifically, both the system vehicle 18 and roadside 
infrastructure 30 are equipped with a path predicting circuit 
28 and a path collision circuit 29 both of which may be 
implemented in Software. In operation, the sensors 22, 24, 26 
onboard the system vehicle 18 gathers information such as 
wheel orientation, speed, location, acceleration, and the like. 
This information is processed by the path predicting circuit 
28 so as to generate a path prediction, the path prediction is 
them transmitted to the path collision circuit 29 onboard the 
system vehicle 18. Likewise, the roadside infrastructure 30 
gathers information regarding detected objects, such as the 
location, speed and direction of a detected object. The infor 
mation is transmitted to the path predicting circuit 28 onboard 
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the roadside infrastructure 30, and processed so as to generate 
a path prediction for each detected object. The roadside infra 
structure 30 is in communication with the system vehicle 18, 
and transmits to each other their respective path predictions. 
The path predictions are processed by the onsite path colli 
sion circuit 29. In one embodiment, the path collision circuit 
29 executes a warning algorithm 36 which plots the predicted 
paths onto a map to determine if there is a possibility of a 
collision. 
0029. It should be appreciated that the predicted path of 
the system vehicle 18 may be limited by time or distance, and 
may also take into consideration other factors such as the 
orientation of the roadway, or a cross-walk. With reference 
now to FIG. 3a, the path prediction of a system vehicle 18 is 
limited to ten seconds after the location of the system vehicle 
18 has been established. Thus the path predicting circuit 28 
may provide a more meaningful predicted path as the pre 
dicted path does not attempt to indicate where the system 
vehicle 18 would be one minute from the time the prediction 
is made. Rather the path prediction is limited by a predeter 
mined time. The predetermined time may vary depending 
upon the speed and the configuration of the road as well as the 
location of the vehicle. For instance if the roadside infrastruc 
ture 30 is established on a four-way intersection as shown in 
FIG. 3a and the vehicle path prediction is taken at To for a 
system vehicle 18 moving at miles per hour the path predic 
tion circuit may provide a path prediction that extends 5 
seconds after T, whereby predicting that the system vehicle 
18 would be entering into the intersection. 
0030. However, in the situation described above, the path 
predicting circuit 28 will not predict where the vehicle will be 
one minute from the time To as Sucha prediction is likely to be 
inaccurate because the vehicle may make a left turn at the 
intersection, a right turn at the intersection or head straight 
past the intersection, thus making a prediction for one minute 
past To to be extremely uncertain. Conversely, if the vehicle 
information is gathered on a straightaway road Such as a 
highway and the vehicle is seen traveling at 60 miles per hour 
and there is no curvature or exits for a mile, the prediction of 
the path at one minute after To may be meaningful and rel 
evant to the driver of the system vehicle 18. 
0031. Alternatively, path prediction may also be limited 
by the object detection range of the roadside infrastructure 30 
such that predicted paths falling outside of the predetermined 
range of the roadside infrastructure 30 are not considered. 
With reference now to FIG.3b, the predicted path of a vehicle 
is limited to the object detection range of the roadside infra 
structure 30 as shown by the area enclosed by the generally 
circular dashed line. The location of the vehicle is established 
at to and the predicted path of the vehicle from to to t (where 
d denotes the range of the roadside infrastructure) is used by 
the path collision circuit 29, whereas the predicted path of the 
vehicle att (where idenotes any distance beyond the range 
of the roadside infrastructure) is not considered in predicting 
a collision. 

0032. The path predicting circuit 28 uses various informa 
tion to predict a path. For instance, path prediction may be 
developed by ascertaining the location and Velocity of a 
detected object or system vehicle 18. The path predicting 
circuit 28 may use more Sophisticated processes, such as 
mathematical models for vehicle dynamics, or statistical 
models for pedestrian motion. Such models use the current 
information Such as object location and Velocity as an initial 
condition, and can be computed to assert the state of the object 
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at a time in the future. Other information may be used and 
implemented in mathematical models. For instance, the 
wheel sensor 26 measures the angular orientation of the vehi 
cle's wheel so as to provide the mathematical model with an 
initial wheel condition which may then be used to predict the 
path of the vehicle. The mathematical model may also take 
into consideration the path of the road, traffic light 38 condi 
tions, and the like. 
0033. A lot of factors may be used to predicta path and the 
sensors and information used herein are not limiting. The path 
predicting circuit 28 may generate path prediction based upon 
statistical data gathered about pedestrians at a particularinter 
section. Specifically, observations of pedestrian behavior 
may be collected to determine the probability of pedestrian 
movement. For instance, the statistical data may include the 
probability of a pedestrian crossing an intersection having a 
cross walk signal, for each cross walk signal condition. For 
example, the probability of pedestrians crossing the intersec 
tion when the cross walk signal indicates “walk” may be 90%, 
and the probability of pedestrians crossing the intersection 
when the cross walk signal indicates “stop' may be 30%. 
Such statistical data may be used by the path predicting circuit 
28 to determine the path of the pedestrian. 
0034. As stated above, the path collision circuit 29 pro 
cesses predicted paths to determine if any of the predicted 
paths intersect with each other at the same time. If any of the 
predicted paths of the detected objects intersect with the 
predicted vehicle path then the path collision circuit 29 will 
communicate to a driver interface 40 disposed in the system 
vehicle 18 and the system vehicle 18 can then warn the driver 
that a collision is predicted. The driver interface 40 may 
provide a visual or audible warning, Such as a display Screen 
or speaker, or a combination thereof. The system 10 may 
provide other information relating to detected objects, such as 
whether the object is a pedestrian or an animal, whether it is 
moving or stationary. For example, the system 10 may com 
municate to the system vehicle 18 that there is a stationary 
object in the middle of the road. The path collision circuit 29 
may also eliminate irrelevant information thereby reducing 
the size of information transmitted to the vehicle. Limiting 
information to the system vehicle 18 will reduce the system 
vehicle's 18 processing time, and prevent the system vehicle 
18 from being burdened with too much information. For 
instance, the path collision circuit 29 may not transmit infor 
mation about a detected object to a system vehicle 18 where 
the detected object poses no present or future threat to the 
vehicle. 

0035. The system 10 may further include a wireless com 
munication system 11 to transmit information between the 
roadside infrastructure 30 and the system vehicle 18, as 
shown in FIG. 2. Such a wireless system 10 may be a Dedi 
cated Short Range Communication (DSRC) system 10 which 
enables the road side infrastructure to communicate directly 
with the system vehicle 18, or to enable one system vehicle 18 
to communicate to another system vehicle 18. The vehicle 
to-vehicle, or roadside infrastructure-to-vehicle communica 
tion may be packed in various known messaging systems 10 
such as the format for data described in SAE standard. 

0036. With reference now to FIG.3c, it is also anticipated 
that the conditions of each traffic signal may also be commu 
nicated to the system 10. For instance, the traffic signals may 
communicate to the system 10that they are presenting agreen 
light, red light, or a “walk’ sign. This information may be 
used by the path collision circuit 29 to generate warnings. 
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0037 For instance, if two predicted paths cross each other 
at an intersection as shown in FIGS. 1 and 2, the system 10 
may take into consideration the condition of the traffic lights 
38 and/or cross-walk lights 42. Thus, if one of the traffic lights 
38 is red and the other is green, and a vehicle approaching the 
red light begins to slow, the path collision circuit 29 may not 
senda warning to either the system vehicle 18, or the roadside 
infrastructure 30. Thus neither the system vehicle 18 nor 
pedestrians within the predetermined range of the roadside 
infrastructure 30 will receive a warning. Alternatively, if a 
vehicle does not slow down in its approach to a red light, the 
system 10 may give a warning to both the system vehicle 18 
notifying the system vehicle 18 that another vehicle may run 
the red light and the roadside infrastructure 30. Upon receipt 
of this warning, the roadside infrastructure 30 may actuate the 
alert mechanism to notify nearby pedestrians of the potential 
collision. 

0038. With reference again to FIG.3c, diagram of the risk 
probabilities of the traffic light 38 conditions is provided. An 
embodiment of the pedestrian detection system37 is shown at 
the road intersection. The pedestrian detection system 37 
coverage is indicated by the area enclosed by the box. Each 
box of the grid indicates a GPS location. The pedestrian “P” 
is shown at a corner of the intersection, and the vehicle “C” 
path is indicated by the dotted line. The risk of a collision 
between the vehicle and the pedestrian is assessed for various 
GPS locations taking into account the state of the traffic lights 
38. As shown, the grid locations closest to the pedestrian and 
within the predicted path of the vehicle present a greater risk 
of collision, i.e. “0.7” “0.1.” While grid locations outside of 
the path of the vehicle present a minimal risk of "0.05.” 
0039. The system 10 may further include a roadside alert 
mechanism 44. As shown in FIG. 2, the alert mechanism may 
be a warning light or a siren and may be mounted onto the 
pedestrian detection system 37. Alternatively, the alert 
mechanism may be selectively distributed throughout the 
roadside infrastructure 30, as shown in FIGS. 1 and 4. The 
alert mechanism is in communication with the vehicle system 
10, and the mechanism can further alert pedestrians when a 
collision is predicted. The roadside alert mechanism 44 may 
be located at an intersection so as to notify pedestrians in a 
crosswalk that a vehicle is oncoming and that the path of the 
vehicle may potentially intersect with the path of the pedes 
trian as the pedestrian is walking across the street. 
0040. With reference now to FIGS. 1,4 and 5the operation 
of the system 10 is provided. The system vehicle 18 sensors 
22, 24, 26 communicate to the path predicting circuit 28, 
providing the path predicting circuit 28 with information 
necessary to predict the path of the system vehicle 18. For 
instance, the system vehicle 18 may provide to the path pre 
dicting circuit 28 the velocity and location of the system 
vehicle 18. As shown in FIG. 2, a path predicting circuit 28 is 
integrated within the system vehicle 18, and another path 
predicting circuit 28 is incorporated as part of the roadside 
infrastructure 30. However, the path predicting circuit 28 may 
be housed in a remote server 46 as shown in FIG. 1. 

0041. As stated above, the roadside infrastructure 30 uses 
its sensors 22, 24, 26 to detect the presence of the system 
vehicle 18, and other objects within a predetermined range. 
FIGS. 1 and 4 shows the system vehicle 18 approaching a 
four-way intersection on a two-lane road. The four-way inter 
section is regulated by traffic lights 38, and cross-walk lights 
42. Cameras 20 are selectively stationed throughout the inter 
section to detect pedestrians and other objects Surrounding 
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the cross-walk. The cameras 20 may be fused with radar 32 or 
Sonar34 so as to detect the movement and speed of pedestri 
ans and other objects in the manner discussed above. 
0042. The roadside infrastructure 30 communicates with 
the path predicting circuit 28, and the path predicting circuit 
28 predicts the path of each detected object as described 
above. The path predicting circuit 28 then transmits the pre 
dicted paths to the path collision circuit 29, wherein the path 
collision circuit 29 executes a warning algorithm 36 that 
processes all of the predicted paths to determine if the system 
vehicle 18 may collide with any of the detected objects. If the 
warning algorithm 36 determines that there may be a possi 
bility of a collision, then a warning is transmitted to the 
system vehicle 18 notifying the system vehicle 18 that a 
potential collision exists. A driver interface 40, such as a 
display screen or a speaker, then notifies the driver of the 
potential collision. Additionally, the path collision circuit 29 
may transmit a warning to the roadside alert mechanism 44. 
and the roadside alert mechanism 4.4 may senda warning of a 
potential collision. 
0043. It should be inherent from the teachings above that 
the system 10 is scalable and modular, meaning that the 
system 10 can integrate various sensors 22, 24, 26 and be 
configured to adapt to different roadways. For instance, the 
roadside infrastructure 30 may be equipped with three cam 
eras 20 in one intersection and only one camera 20 in another 
intersection. Further, the roadside infrastructure 30 may be 
selectively implemented in areas having a history of acci 
dents. The system 10 is also beneficial to all pedestrians. 
Unlike, previous collision warning systems 10, pedestrians 
need not be equipped with a communication device in order to 
be warned of a possible collision. 
0044 Amethod 12 for predicting a collision comprises the 
step of establishing a roadside infrastructure 30 including a 
plurality of roadside sensors 22, 24, 26 selectively distributed 
throughout the infrastructure wherein each of the plurality of 
roadside sensors 22, 24, 26 detects objects and information 
from the objects useful for predicting the path of the objects. 
The method 12 also includes the step of establishing a system 
vehicle 18 equipped with sensors 22, 24, 26 that detect infor 
mation needed to predict the path of the vehicle. The method 
12 then proceeds to predicting the path of each detected object 
and predicting the path of each system vehicle 18, and then 
mapping the path of each detected object and the system 
vehicle 18. The mapped paths are then processed to determine 
if the paths intersector a possible collision exists. The method 
12 then warns the system vehicle 18 and/or a pedestrian of the 
possible collision. 

What is claimed is: 
1. A system for predicting vehicle collision comprising: 
a system vehicle including a Velocity sensor, and a location 

sensor for detecting the velocity and location of the 
system vehicle; 

a roadside infrastructure having a predetermined range and 
including a plurality of roadside sensors selectively dis 
tributed throughout the infrastructure, wherein each of 
the plurality of roadside sensors detect the velocity and 
location of an object; 

a path predicting circuit in communication with the system 
vehicle and the roadside infrastructure, wherein the path 
predicting circuit predicts the path of the system vehicle 
and the path of objects detected within the roadside 
infrastructure; 
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a path collision circuit in communication with the path 
predicting circuit, wherein the predicted paths of the 
system vehicle and the object are mapped onto the path 
collision circuit so as to determine if the system vehicle 
and the object may collide; and 

a transmitting device for communicating with the system 
vehicle, wherein the transmitting device transmits a 
warning to the system vehicle when a collision is pre 
dicted. 

2. The system as set forth in claim 1, further including a 
roadside alert mechanism in communication with the trans 
mitting device, the roadside alert mechanism alerting pedes 
trians when a collision is predicted. 

3. The system as set forth in claim 1, wherein the plurality 
of roadside sensors includes at least one camera selectively 
disposed within the roadside infrastructure for detecting 
objects, and wherein each of the at least one camera is in 
communication with the path predicting circuit. 

4. The system as set forth in claim 3, wherein the plurality 
of roadside sensors may optionally include at least one radar 
sensor selectively distributed throughout the roadside infra 
structure for detecting the speed and direction of detected 
objects, and wherein each of the at least one optional radar 
sensors is in communication with the path predicting circuit. 

5. The system as set forth in claim 4, wherein each of the at 
least one camera is coupled with one of the at least one radar 
SSOS. 

6. The system as set forth in claim 3, wherein the plurality 
of roadside sensors may optionally include at least one Sonar 
sensor selectively disposed within the roadside infrastructure 
for detecting the speed and direction of detected objects, and 
each of the at least one optional Sonar sensors is in commu 
nication with the path predicting circuit. 

7. The system as set forth in claim 4, further including a 
fusion circuit in communication with each of the at least one 
radar sensor and camera, and the path predicting circuit, 
wherein the fusion circuitfuses information received from the 
at least one radar sensor and camera and transmits the fused 
information to the path predicting circuit. 

8. The system as set forth in claim 6, further including a 
fusion circuit in communication with each of the at least one 
Sonar sensor and camera, and the path predicting circuit, 
wherein the fusion circuitfuses information received from the 
at least one Sonar sensor and camera and transmits the fused 
information to the path predicting circuit. 

9. The system as set forth in claim 1, wherein the path 
predicting circuit is disposed in the system vehicle. 

10. The system as set forth in claim 7, wherein the system 
vehicle further includes a driverinterface operable to warn the 
drive of a predicted collision. 

11. The system as set forth in claim 8, further wherein the 
path collision circuit and path prediction circuit are located in 
a remote server, and the server is in communication with the 
roadside infrastructure and the system vehicle. 

12. The system as set forth in claim 1, wherein the roadside 
infrastructure is in communication with traffic lights, the 
roadside infrastructure receiving signal phase and timing 
information transmitted from the traffic lights and transmit 
ting the signal phase and timing information to the path pre 
dicting circuit so as to predict a collision. 

13. The system as set forth in claim 1, wherein the system 
vehicle further includes a wheel sensor. 

14. The system as set forth in claim 1, wherein the system 
vehicle further includes an acceleration sensor. 
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15. The system as set forth in claim 1, wherein the path 
predicting circuit is located within the system vehicle, and 
wherein the path predicting circuit is in communication with 
the roadside infrastructure so as to notify the roadside infra 
structure when a collision is predicted, and wherein the road 
side infrastructure actuates the roadside alert mechanism so 
as to notify nearby pedestrians and other vehicles when a 
collision is predicted. 

16. A system for predicting vehicle collision comprising: 
a system vehicle including a Velocity sensor, and a location 

sensor for detecting the velocity and location of the 
system vehicle; 

a pedestrian detection system having a base and a mast 
extending from the base, and a plurality of sensors 
mounted on the mast, the plurality of sensors for detect 
ing objects and pedestrians within a predetermined 
range, and wherein the sensors include a GPS antenna, at 
least one camera, an alert mechanism, a radio with an 
integrated directional antenna, and a short range com 
munication antenna; 

a path predicting circuit in communication with the system 
vehicle and the pedestrian detection system, wherein the 
path predicting circuit predicts the path of the system 
vehicle and the path of objects detected within the pre 
determined range of the pedestrian detection system; 

a path collision circuit in communication with the path 
predicting circuit, wherein the predicted paths of the 
system vehicle and the object are mapped onto the path 
collision circuit so as to determine if the system vehicle 
and the object may collide; and 

a transmitting device for communicating with the system 
vehicle, wherein the transmitting device transmits a 
warning to the system vehicle when a collision is pre 
dicted, and wherein pedestrian detection system actu 
ates the alert mechanism so as to warn pedestrians of a 
potential collision. 

17. The system as set forth in claim 16, wherein the alert 
mechanism includes a programmable audio siren, and a 
pedestrian warning light. 

18. A method for predicting a collision comprising the 
steps of: 

establishing a roadside infrastructure having a predeter 
mined range, the roadside infrastructure including a plu 
rality of roadside sensors selectively distributed 
throughout the infrastructure, wherein each of the plu 
rality of roadside sensors detects the velocity and loca 
tion of the detected objects: 

predicting the path of each detected object based upon 
velocity and location of the detected objects; 

establishing a system vehicle equipped with sensors so as 
to detect the velocity and location of the system vehicle: 

predicting the path of the system vehicle based upon the 
velocity and location of the system vehicle: 

processing the predicted path of the system vehicle and the 
predicted path of the detected objects to predict a colli 
sion between any of the detected objects and the system 
vehicle. 

19. The method as set forth in claim 18 wherein the step of 
predicting the path of each detected object includes using the 
signal phase and timing information of traffic lights, and 
statistical observation of pedestrians. 
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