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(57) ABSTRACT 

Tra?ic disturbances are detected and data is collected by 
various sensors Where the data re?ects the entity that is 
responsible for the disturbance and the number of vehicles 
that are impacted by the disturbance. The data is analyzed to 
determine Whether a tra?ic violation has occurred and to then 
assess a ?ne based at least on the number of vehicles that have 
been impacted as a result of the tra?ic violation. The ?ne may 
then be collected by notifying the entity that is responsible, 
such as by sending a message to an electronic device of the 
entity. The noti?cation may provide for an automated pay 
ment of the ?ne or an option to appeal the ?ne. Additionally, 
those affected by the tra?ic disturbance may be identi?ed and 
granted a portion of the ?ne that has been imposed and col 
lected. 
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SYSTEMS AND DEVICES FOR ASSESSING 
FINES FOR TRAFFIC DISTURBANCES 

TECHNICAL FIELD 

[0001] The present invention is related to tra?ic violations. 
More particularly, the present invention is directed to the 
assessment of ?nes for tra?ic violations. 

BACKGROUND 

[0002] Vehicular tra?ic can be greatly affected by distur 
bances in the normal ?oW of traf?c. Blocking one lane of a 
multi-lane highway may result in traf?c congestion that 
stretches for a mile or more. Furthermore, in some cases 

tra?ic may become congested in multiple directions, such as 
Where the blockage occurs Within an intersection. Often, the 
tra?ic disturbance is the result of someone committing a 
tra?ic violation such as running a stop light, speeding, reck 
less driving, or colliding With another vehicle. 
[0003] When a tra?ic violation occurs, the individual com 
mitting the tra?ic violation may or may not be caught. When 
caught, either by a photo enforcement system or by a police 
o?icer, the ?ne is generally pre-determined based on the 
violation that has been committed. The entity pays a pre 
determined monetary ?ne and accepts a predetermined num 
ber of violation points associated With the particular violation 
or the entity appeals the violation to challenge it. HoWever, 
the ?ne associated With the violation has no relationship to the 
impact of the tra?ic disturbance that resulted from the tra?ic 
violation and may have less of a deterrent effect as a result. 

SUMMARY 

[0004] Exemplary embodiments address these issues and 
others by utiliZing sensors to capture data regarding a tra?ic 
disturbance, including data representing the cause of the dis 
turbance as Well as data representing the impact. A determi 
nation can then be made from the data as to Whether a tra?ic 
violation has occurred, and then a ?ne canbe computed on the 
basis of both the tra?ic violation that has occurred and the 
impact that has resulted. 
[0005] One embodiment is a computer readable medium 
containing instructions for assessing ?nes for tra?ic distur 
bances. Data regarding a cause of a traf?c disturbance and 
data re?ecting a number of vehicles impacted is collected. 
The collected data regarding the cause is compared to a tra?ic 
violation rule set to detect Whether the data regarding the 
cause represents a traf?c violation. Additionally, a total ?ne is 
computed based on the data re?ecting the number of vehicles 
impacted. 
[0006] Another embodiment is a device for determining 
Whether liability applies for a tra?ic disturbance. The device 
includes an input receiving data representing a cause of the 
tra?ic disturbance and storage containing a tra?ic violation 
rule set setting forth multiple traf?c violations. The device 
also includes a processor that compares the data representing 
the cause to the tra?ic violation rule set to determine Whether 
the cause satis?es at least one of the traf?c violations. 
[0007] Another embodiment is a device for assessing a 
penalty for a tra?ic violation that causes a traf?c disturbance. 
The device includes an input receiving data representing the 
number of vehicles impacted and receiving data representing 
Which tra?ic violation has occurred. The device further 
includes storage containing an association of a ?ne per 
vehicle impacted to at least one tra?ic violation. The device 
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also includes a processor that computes a total ?ne based on 
the data representing the vehicles impacted in relation to the 
?ne per vehicle for the tra?ic violation that has occurred. 

DESCRIPTION OF THE DRAWINGS 

[0008] FIG. 1 shoWs an example of a traf?c disturbance and 
the resulting impact. 
[0009] FIG. 2 shoWs an example of a collection of sensors 
in place to capture data re?ecting the cause and the impact of 
the traf?c disturbance. 
[0010] FIG. 3 shoWs an example of a system that collects 
the data from the sensors and processes the data to determine 
Whether a tra?ic violation has occurred, What the resulting 
?ne should be based on the impact, and then attempts to 
collect on the ?ne by notifying the responsible entity. 
[0011] FIG. 4 shoWs an example of an operational ?oW of 
the system of FIG. 3. 
[0012] FIG. 5 shoWs an example of an operational ?oW of a 
violation analyZer of the system of FIG. 3. 
[0013] FIG. 6 shoWs an example of an operational ?oW of a 
penalty calculator of the system of FIG. 3. 

DETAILED DESCRIPTION 

[0014] Embodiments provide for assessing ?nes to entities 
responsible for traf?c disturbances Where the ?ne may be 
based on the impact that has resulted from the tra?ic distur 
bance. Accordingly, Where only a minor effect has resulted, 
the ?ne may be less severe than Where a large tra?ic jam has 
occurred. In the case of a large tra?ic jam, the penalty may be 
much greater than What Would typically be assessed for the 
particular violation that has occurred such that a strong deter 
rent exists to assist in reducing traf?c violations during high 
volume traf?c conditions. 
[0015] FIG. 1 shoWs one example of a scenario 100 Where 
a traf?c disturbance has occurred. Here, an accident 102 or 
other event has occurred at an intersection 116. For example, 
there may be a vehicle-to-vehicle collision, construction, 
road Work, a poorly situated delivery vehicle, and so forth. 
The intersection 116 has been virtually completely blocked 
due to the accident 102 and the result is a ?rst tra?ic jam 104 
on a stretch 118 of roadWay, a second traf?c jam 106 on a 
stretch 120 of roadWay, a third tra?ic jam 108 on a stretch of 
roadWay 122, and a fourth tra?ic jam 110 on a stretch of 
roadWay 124. Furthermore, because another intersection 126 
is nearby, the fourth traf?c jam 110 extends through the 
intersection 126, thereby blocking intersection 126 and cre 
ating a ?fth tra?ic jam 112 on roadWay 128 and a sixth traf?c 
jam 114 on roadWay 130. As the fourth traf?c jam 110 con 
tinues to groW over time and extend further onto roadWay 132, 
additional intersections may also become affected. 
[0016] As shoWn in FIG. 1, one accident 102 or other event 
may have many effects as the tra?ic system reaches gridlock. 
In large metropolitan areas, this can result in thousands of 
individuals being at a standstill for hours. The adverse effects 
are many, including the lost productivity of those individuals 
in the tra?ic jams as Well as the expended fuel and any 
resulting pollution due to the signi?cant number of vehicles 
being at a stand still. Basing a ?ne upon the resulting impact 
is an attempt to recover some of those costs. 

[0017] As an alternative form of traf?c disturbance, motor 
ists may fail to give the right aWay to emergency vehicles and 
thereby impact the ability of emergency vehicles to reach 
their intended destinations. In such emergency vehicle situa 
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tions, it is likely that this impact has more severe conse 
quences than for traf?c jam disturbances as shown in FIG. 1. 
With emergency vehicles being impacted, lives are put at 
greater risk Whereas With traf?c jams, it is often a matter of 
convenience. 

[0018] In either of the exemplary tra?ic disturbance situa 
tions noted above, in order to capture information about the 
tra?ic disturbance scenario, a collection of sensors may be 
present to collect data regarding both the cause of the tra?ic 
disturbance, i.e., accident 102, as Well as the resulting impact, 
i.e., the six tra?ic jams. The sensors may be, for example, still 
frame cameras, video cameras, roadWay sensors for collect 
ing speed and volume of vehicles, as Well as in-car sensors. 
In-car sensors may include, for example, still frame cameras, 
video cameras, cell phone cameras, and vehicle parameter 
sensors such as speed sensors, brake sensors, steering input 
sensors, accelerator sensor, direction of travel sensor, etc. 
Thus, data may be collected regarding vehicle direction, 
vehicle speed, vehicle acceleration, steering input, accelera 
tor input, and brake input as Well as other factors for Which 
other sensors are present. The in-car sensors may be included 
in the vehicle(s) causing the tra?ic disturbance as Well as 
those vehicles that are being impacted by the tra?ic distur 
bance. Thus, data may be collected from conventionally 
available sensors and/or neW sensors that are provided for this 
speci?c purpose. 
[0019] As shoWn in FIG. 2, there may be a ?rst sensor 202 
at the intersection 116 Which may capture data regarding the 
cause of the accident or other event resulting in the traf?c 
disturbance. For example, sensor 202 may include a stop light 
sensor that photographed a vehicle as it passed through the 
intersection during a red light. The sensor 202 may be an 
in-car sensor in the vehicle involved in the accident or other 
event that shoWs that the vehicle had a given speed and that no 
brakes Were applied in the instant prior to a collision occur 
ring. Other sensors immediately adjacent to the intersection, 
such as the second sensor 204, the third sensor 206, the fourth 
sensor 208 and the ?fth sensor 210 may also gather data 
representative of the cause of the accident or other event. For 
example, one or more of these sensors may be an in-car 
camera of a vehicle immediately behind one of the vehicles 
involved in the collision or other event in the intersection 116 
Which has captured video footage of the collision or other 
event. One or more of these sensors may be overhead cameras 
that have captured video footage of the intersection 116 dur 
ing the collision or other event and/or that capture footage of 
the vehicles that are collecting Within the tra?ic jams. 
[0020] Additional sensors that are too far from the intersec 
tion 116 to capture data representative of the cause may also 
capture data that is representative of the impact of the colli 
sion or other event. For example, the sixth sensor 212, seventh 
sensor 214, and eighth sensor 216 may collect data such as 
video or still photos of the traf?c jams that have developed at 
the nearby intersection 126. 
[0021] FIG. 3 shoWs an example ofa system 300 that may 
acquire the sensor data and assess an appropriate ?ne for the 
tra?ic disturbance. This example includes a sensor collector 
system 302 Which communicates With each of the sensors 
304, 306, 308, and 310 that have been collecting data about 
the tra?ic disturbance, including data representative of the 
cause and data representative of the impact at sensor opera 
tion 402 of FIG. 4. The sensor collector system 302 may 
communicate With the various sensors through both Wired 
and Wireless connectivity. For example, the sensor collector 
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system 302 may communicate With roadWay sensors includ 
ing speed sensors, volume sensors, and overhead cameras 
through Wired infra structure or through Wireles s connectivity. 
The sensor collector system 302 may communicate With in 
car sensors via Wireless communications. 

[0022] The sensor collector system 302 may detect the 
occurrence of a tra?ic disturbance such as by performing, for 
example, image processing or other signal processing to 
detect that tra?ic has stopped ?oWing at a normal rate. For 
example, the sensor collector system 302 may receive data 
from roadWay sensors to indicate the current tra?ic How and 
may compare that to historical values to determine an abnor 
mality. As an alternative, the sensor collector system 302 may 
be listening for ad hoc communication from in-car sensors 
that are pre-con?gured to broadcast an alert upon detecting a 
particular condition, such as a collision. Upon becoming 
aWare of the traf?c disturbance, the sensor collector system 
3 02 may then broadcast requests for data Within the proximity 
of the initial disturbance so that sensors that do not ordinarily 
collect and submit data, such as in-car sensors for vehicles of 
the traf?c jams, begin doing so. 
[0023] Once the sensor collector system 302 has collected 
data regarding the cause and impact of the tra?ic disturbance, 
this information may then be provided to other devices of the 
system 300. Each of the devices of the system 300 may be 
implemented as independent devices or may operate as inde 
pendent logical modules of a single device. In either case, the 
logical functions performed by each of the independent 
devices or logical modules may be stored as instructions on a 
computer readable medium. A computer readable medium 
may be of various forms such as magnetic, electronic or 
optical storage or transport media such as Wired or Wireless 
connections. 
[0024] In order for the system 300 to proceed With deter 
mining What the ?ne should be for a responsible party, there 
is ?rst a determination of liability by analyZing Whether a 
traf?c violation has occurred. At data operation 404 of FIG. 4, 
the sensor collector system 302 passes data that is represen 
tative of the cause of the tra?ic disturbance to a violation 
analyZer device 312 Where it is determined Whether a viola 
tion has occurred at query operation 406. 
[0025] Violation analyZer 312 receives the data representa 
tive of the cause and performs image and digital signal pro 
ces sing upon it to extract vehicle parameter information, such 
as the speed, application of brakes, steering input, and any 
other data re?ective of operation and activity of the vehicle. 
As discussed above, this data may come from in-car sensors, 
roadWay sensors, etc. The violations analyZer 312 accesses a 
traf?c violations rule set 320 that sets forth the elements to be 
satis?ed for a variety of traf?c violations. A processor 313, 
such as a general purpose programmable processor or a dedi 
cated purpose processor containing hardWired digital logic, 
of the violation analyZer 312 performs a comparison of the 
requirements of each element of each tra?ic violation to the 
collected data representative of the cause to determine 
Whether the vehicle parameters of each traf?c violation are 
satis?ed by the vehicle parameters of the collected data. The 
operation of the violation analyZer discussed beloW relative to 
FIG. 5. 

[0026] When a tra?ic violation is discovered, then the par 
ticular violation that has occurred is provided to a penalty 
calculator device 314. The violation may be transferred 
directly from the violation analyZer 312, as indicated by the 
dashed lines, or may be provided from the violation analyZer 
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312 to the sensor collector 302 and from the sensor collector 
302 back to the penalty calculator 314. 
[0027] The penalty calculator 314 receives the data indicat 
ing the particular tra?ic violation that has occurred, such as a 
tra?ic violation code number, and also receives data repre 
sentative of the impact of the tra?ic disturbance from the 
sensor collector 302 at data operation 408 of FIG. 4. The data 
representative of the impact may include the number of 
vehicles that have been present in the tra?ic jams that have 
developed. For example, the overhead cameras may collect 
images from Which the number of vehicles may be counted. 
Additionally, the in-car sensors of each of the vehicles of the 
tra?ic jam may be queried by the broadcasted request and 
may then submit a reply to indicate that they are present 
Within the tra?ic jam. The penalty calculator 314 may per 
form image and digital sensor processing to determine the 
total count of vehicles involved and to determine the severity 
of the impact including the amount of time the vehicles Were 
in the tra?ic jam. 
[0028] The penalty calculator 314 may then assess the ?ne 
once the impact has been determined in terms of the number 
of vehicles affected and the severity of the impact in terms of 
the time of the traf?c jams and any related factors. The penalty 
calculator 314 may have access to a rule set 322 for assessing 
?nes Where the rule set 322 associates particular tra?ic vio 
lations With particular ?nes per vehicle affected. Further 
more, the rule set may also vary the ?ne per vehicle based on 
the total number of vehicles affected, Where the ?ne per 
vehicle for loW volume is higher than that for high volume so 
that loW volume disturbances may have a meaningful ?ne 
assessed. A processor 315 of the penalty calculator 314 per 
forms the look-up of the violation, number affected, and 
severity to ?nd the appropriate ?ne per vehicle and then 
computes the total ?ne based on the total number of vehicles 
impacted. 
[0029] According to an exemplary embodiment, the total 
?ne and the data representing the cause are then provided to a 
collection system 316 at collection operation 410. The col 
lection system 316 handles collecting the ?ne from the 
responsible entity. Either the collection system 316 itself may 
perform image or digital signal processing to identify the 
vehicle responsible for the accident or this information may 
be determined by the violation analyZer 312 Which then 
passes then information directly or though the sensor collec 
tor 302 to the collection system 316. For example, the license 
plate may be photographed by any of the sensors 304, 306, 
and 308, the vehicle identi?cation number (VIN) may be 
reported by the in-car sensor 310, etc. The collection system 
316 may then look up the entity responsible for the vehicle in 
the motor vehicle registration database, including the 
addresses for contacting the entity in order to present the 
violation. Upon determining the responsible entity, the col 
lection system 316 may then trigger a noti?cation system 318 
to provide the notice of the violation to the responsible entity 
at noti?cation operation 412. 
[0030] The noti?cation system 318 may provide the noti? 
cation in a variety of Ways. For example, the entity respon 
sible may have a personal communication device, such as a 
mobile telephone 324 or a communication device built-in to 
the vehicle 310 and a Wireless signal provides an electronic 
message. This electronic message may explain the violation 
and offer a pay or appeal option for the entity to select. When 
the pay option is elected, notice of this option may be pro 
vided back to the collection system 316 so that a payment 
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method on ?le for the entity is utiliZed to cover the payment, 
such as charging a credit card. When the appeal option is 
elected, the collection system 316 may then submit an elec 
tronic message to the appropriate judicial of?ce Where the 
appeal Will be handled. As another example, the noti?cation 
system 318 may generate a paper ticket 326 that is mailed or 
otherWise delivered to the entity identi?ed as being respon 
sible for the tra?ic disturbance. 
[0031] As an additional feature that may be provided, the 
collection system 316 may also detect the identity of entities 
that oWn or are otherWise responsible for the vehicles being 
affected by the tra?ic jams. This may be done in the manner 
discussed above for detecting the vehicle(s) and correspond 
ing entities that are responsible for the tra?ic jam. Namely, 
photographs of the license plates may be captured, image 
processing may be performed, and/or the in-car sensors may 
report the VIN of each of the vehicles in the tra?ic jam. Upon 
identifying these affected entities, a portion of the total ?ne 
collected may then be designated for allocation among those 
affected. The collection system 316 may then provide the 
allocated portion to each entity such as by crediting an 
account on ?le, such as a credit card account. 

[0032] FIG. 5 shoWs an example of the operational ?oW for 
the violation analyZer 312 to determine Whether a tra?ic 
violation has occurred. Initially, the violation analyZer 312 
obtains the elements for a ?rst tra?ic violation to be consid 
ered at violation operation 502. Each tra?ic violation may be 
speci?ed in terms of the vehicle parameters that must be 
satis?ed. For example, one violation to be considered is 
Whether a red stop light has been violated. In this example, the 
elements may be set forth as: Was the car still in the intersec 
tion When the tra?ic light turned red; if so, Was the car in 
excess of a certain distance When the light turned yelloW; and 
if so, Was the speed of the car in excess of a certain amount 
While under the speed limit When the tra?ic light turned 
yelloW. 
[0033] The violation analyZer compares the ?rst element to 
the data representing the cause of the disturbance, including 
comparing speci?ed vehicle parameters of the element to the 
detected vehicle parameters at comparison operation 504. 
Assuming the ?rst violation to be considered is speeding, the 
?rst element may be Was the highest speed of the vehicle that 
Was detected prior to the disturbance occurring in excess of a 
speci?ed maximum. Assuming in this example that the 
vehicle Was not speeding, then query operation 506 detects 
that the vehicle does not satisfy the ?rst element. Query 
operation 508 then detects Whether there are more violations 
to consider. If not, then the violation analyZer outputs an 
indication of no violation at output operation 518 since all of 
the elements of any one violation have not been satis?ed. If 
query operation 508 detects that there are more violations, 
then the violation counted is incremented at counter operation 
510 to proceed on to the next violation. 

[0034] Where query operation 506 detects that a ?rst ele 
ment of the current violation being considered is satis?ed, 
then operational ?oW proceeds to query operation 512 Where 
it is detected Whether the current violation being considered 
has additional elements to be satis?ed. If so, then counter 
operation 514 increments the element counter so that the next 
element is then considered. If not, then the violation analyZer 
312 outputs the code for the current traf?c violation being 
considered. Where multiple violations may be utiliZed in 
assessing the penalty, operational How may then proceed to 
query operation 508 Where it is determined Whether any addi 
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tional violations remain to be considered. For example, if the 
vehicle Was speeding When it ran a stop light and caused an 
accident, then the ?ne may be increased due to a speeding 
violation in conjunction With a stop light violation. 
[0035] FIG. 6 shoWs an example of the operational How of 
the penalty calculator 314. Initially, the one or more tra?ic 
violations that have been found by the violation analyZer 312 
are obtained at violation operation 602. The penalty calcula 
tor 314 then obtains the data representing the impact and 
analyZes that data to determine the number of vehicles 
affected and the severity of the effect at analysis operation 
604. 

[0036] To determine the impact, the penalty calculator 314 
may apply image and digital signal processing to the obtained 
data to recogniZe each of the vehicles and increase the count 
of the total number of vehicles affected. Furthermore, When 
determining the impact the penalty calculator 314 may also 
determine the severity of the impact by measuring an amount 
of time that the traf?c jams are sustained. The determined 
impact may then be used to compute the total ?ne based on the 
number of vehicles affected at computation operation 608. 
[0037] The total ?ne may be computed by multiplying a 
?ne per vehicle, or micro?ne, by the total number of vehicles 
affected. This micro?ne is typically an amount much smaller 
than a typical ?ne, such as less than one dollar per vehicle 
affected for siZable tra?ic jams. HoWever, the computation of 
the total ?ne may take into account different factors by having 
the ?ne per vehicle vary. For example, to compute the total 
?ne, a ?ne per vehicle affected may be determined at look-up 
operation 606 by ?nding the violation(s) that have occurred 
and ?nding the ?ne per vehicle for the particular violation(s). 
If the violation is minor, such as speeding by less than ?ve 
miles per hour, then the micro?ne may be less than if the 
violation is major, such as speeding by more than 10 miles per 
hour. Furthermore, Where multiple violations have occurred, 
the micro?ne may be more than if only a single violation had 
occurred. Additionally, the ?ne per vehicle may additionally 
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be based on the total number of vehicles that have been 
impacted such as having a ?ne of X dollars for each vehicle 
under 100 impacted While having a ?ne of Y dollars for each 
vehicle impacted in excess of 100. 
[0038] Once the micro?ne has been found from the look-up 
of the violation, then the total ?ne is found at computation 
operation 608. The total ?ne is then output to other systems 
and devices, such as the collection system 316 at output 
operation 610. 
[0039] The ?ne that is being assessed may be one of or a 
combination of various things. For example, the ?ne may be 
a dollar amount that the responsible entity must pay. As 
another example, the ?ne may be points against the respon 
sible entity Where exceeding a points limit results in the loss 
of the right to operate a vehicle. Furthermore, the ?ne may be 
a dollar amount that must be paid and a number of points that 
are accrued. With the possibility of large dollar and/or point 
?nes occurring for causing tra?ic disturbances, operators of 
vehicles as Well as other individuals Who may affect traf?c 
including pedestrians are deterred from behaving carelessly. 
[0040] While the invention has beenparticularly shoWn and 
described With reference to various embodiments thereof, it 
Will be understood by those skilled in the art that various other 
changes in the form and details may be made therein Without 
departing from the spirit and scope of the invention. 

1 . A computer readable medium containing instructions for 
assessing ?nes for traf?c disturbances by performing acts 
comprising: 

collecting data regarding a cause of a traf?c disturbance 
and data re?ecting an impact of the traf?c disturbance; 

comparing the collected data regarding the cause to a tra?ic 
violation rule set to detect Whether the data regarding the 
cause represents a tra?ic violation; and 

computing a total ?ne based on the data re?ecting the 
impact of the tra?ic disturbance. 

2-20. (canceled) 
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