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Abstract 

Traffic increased day by day due to ever growing technologies and Population.Roads are full with the 
vehicles all time.The traffic violation increased due to over  traffic on roads.The reason  is high speed of 
vehilcles.The speed of the vehicles is beyond the expected speed limit is  called speed violation.Speed Violation is a 
major reason behind on road accidents. The violator’s vehicles are not tracked by human eyes. So, various systems 
have been developed for detecting speed violator vehicles. In this paper we provides the comparative study of all the 
technologies with their pros and cons. So that the features of an accurate speed violation detection system can be 
found. 
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I. Introduction 
Traffic management is the critical issue of the 

road. With growth in traffic, there is occurrence of 
bundle of problems too; these problems include traffic 
jams, accidents and traffic rule violation at the heavy 
traffic signals. The expected increase of cars and SUVs 
from 2005 to 2035 is 13 times (35.8 million to 236.4 
million vehicles), while two wheelers are expected to 
increase about 6.6 times (35.8 million to 236.4 million 
vehicles).[1]Speed control is in the need of the hour due 
to the increased rate of accidents reported in our day-to-
day life.During 2011, in India a whole of 4, 97,686 road 
accidents were reported which is a result of lack of speed 
control and violating the road rules [5]. 

An increase in average speed is directly related 
to both the likelihood of a crash occurring and to the 
severity of crash consequences. A 5% increase in 
average speed leads to an approximately 10% increase in 
crashes that cause injuries and a 20% increase in fatal 
Crashes.[2]Intelligent transportation systems are 
becoming more important due to their advantages of 
saving lives, money, and time. Acquiring traffic 
information, such as lane width traffic volume (the 
number of travelling vehicles per time period through a 
position in a lane), traffic density (the number of total 
vehicles in a given area at a given time) and vehicle 
speed, these are the key part of intelligent transportation 
systems, and such information is used to manage and 
control traffic. It focuses on vehicle speed since reducing 
speed can help to reduce accidents.[3] 
 
 

II. Intelligent Transportation System 
Intelligent Transportation Systems (ITS) refer to 

efforts that apply information, communication, and 
sensor technologies to vehicles and transportation 
infrastructure in order to provide real-time information 
for road users and transportation system operators to 
make better decisions.[10] Intelligent transportation 
system is a new approach to manage traffic vehicles.  
 

III. Speed Detection 
Traffic violations are a major problem. 

Monitoring these traffic violations by human intervention 
over wide area is too complicated due to the increasing 
population and vehicles. The speed of vehicle means on 
which speed vehicle moves on the road. Vehicle speed 
detection is very important for observing speed limitation 
law and it also demonstrates traffic condition. There are 
instances where the speed of the automobile is beyond 
the expected speed limit or the driver does not obey the 
traffic rules. The speed of the vehicle more than defined 
limit is dangerous which makes the chances of accidents. 
When vehicles speed violation increased the accidents 
increased time to time. 
 

IV. Speed  Detection Technologies 
Number of techniques are developed for solving 

the problem of speed violation detection: 
Radar Technology 
Radio Detection And Ranging radar involves the 
transmission of electromagnetic waves that reflect off a 
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moving vehicle. When the wave is reflected, it changes 
frequency and is interpreted by the radar unit in a speed 
calculation.This change is referred to as the Doppler 
effect or Doppler shift. In the simplest terms, the Doppler 
effect explains how as a sound gets closer to a person, it 
gets louder. For example, consider the sound a passing 
car makes as it approaches you then moves away. Radar 
used Radar gun and Radar detector. Radar may be used 
in both moving and stationary modes.[6] 

 
Figure 1.(a)Stationary supervised speed measurement with 

radar.[4] 
The classic form of police speed monitoring 

involves a stationary measurement with radar 
equipment.The measurement is performed with the 
equipment mounted on a tripod or installed in a 
stationary vehicle. The test personnel supervise the 
measurement.The duration, frequency and location of 
such speed checks depend on the accident rate and the 
risk evaluation by the police. The measurement station 
can be combined with a traffic stop so the affected 
drivers can be immediately informed of their incorrect 
behaviour.[4] 

 
Figure 1.(b)Stationary Autonomous  speed measurement 

with radar[4] 
Another commonly used technique involves 

speed measurements with radar equipment that is 
operated at a fixed location over a longer period of 
time.The measurement equipment either uses a fixed 
installation or it is housed in a transportable measuring 
booth. This system operates autonomously and with no 
supervision. The recorded speeding violations are either 
saved locally or transmitted directly to an evaluation 
centre. 

 
Figure 1.(c)Speed measurement with radar 

while moving[4] 
Radar equipment can also be used in a moving 

car. The radar equipment measures the speed difference 
between the police vehicle and the targeted vehicle. A 
built-in tachograph continuously measures the police 
vehicle’s own speed simultaneously.The sum of the two 
values is equal to the speed of the vehicle of interest.This 
technique is used primarily on motorways.[4] 
Pros:- 

• A normal radar with a broad radar beam can 
detect Doppler shift without aiming. 

• It can install on moving vehicle and a fixed 
place on road. 

• Radar system contain less hardware and  can 
easily install. 

Cons :- 
• High cost 
• Less accuracy 
• Shading 
• Radio interference 
• There is cosine error problem.[8] 
• line of sight 

Laser Light system 
Light detection and ranging speed guns use a 

more direct method that relies on the reflection time of 
light rather than doppler shift.[7] Laser light system used 
Laser gun.The laser system used laser light and roud 
trip.It is hand held which used manually.When 
measuring speed with laser, the delay is measured 
between individual infrared pulses from the transmitter 
to the vehicle and back to the receiver. Based on this 
delay, it is possible to computethe distance between the 
laser equipmentand the vehicle.The distance travelled 
between two infrared pulses divided by the associated 
time interval is equal to the vehicle’s speed.[4] 
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Figure 2.(a) Selective Manual speed measurement with 

laser.[4] 
In selective manual speed measurements with 

laser equipment, the test personnel perform the 
measurement by hand or using a tripod. As was the case 
with stationary supervised radar measurements,the 
duration, frequency and location of such speed checks 
depend on the accident rate and the risk evaluation by the 
police. This measurement technique is suited above all to 
speed measurements on motorcycles but also other 
vehicles over greater distances. The measurement takes 
one half of a second at most. This means that warning 
devices possibly used by drivers generally respond too 
late.The measurement station can be combined with a 
traffic stop so the affected drivers can be immediately 
informed of their incorrect behaviour. 

 
Figure 2.(b)Selective Manual speed measurement with 

laser.[4] 

 

Figure 2.(c)ContinousSpeed measurement with laser.[4] 
This type of measurement corresponds to the 

stationary supervised speed measurement with radar, but 
the measurement principle is based on laser infrared 
pulses. The measurement distance is equal to around 30 
to 50 metres. The technique is commonly used within 
city limits or around construction areas on motorways.  

The laser can be precisely aimed at an object to 
ensure you receive the correct speed for the desired 
object.A laser speed gun shoots a very short burst of 
infrared laser light and then waits for it to reflect off the 
vehicle. The gun counts the number of nanoseconds it 
takes for the round trip, and by dividing by 2 it can 
calculate the distance to the car. If the gun takes 1,000 
samples per second, it can compare the change in 
distance between samples andcalculate the speed of the 
car. By taking several hundred samples over the course 
of a third of a second or so, the accuracy can be very 
high. Speed is calculated by dividing the distance by the 
time of the light pulses of the laser.[7] 
 
(S=D/T of light pulses) 

Pros:- 
• More accuracy then radar system. 
• The advantage of a laser speed gun (for 

the police anyway) is that the size of the 
"cone" of light that the gun emits is very 
small, even at a range like 1,000 feet (300 
meters). The cone at this distance might 
be 3 feet (1 meter) in diameter. This 
allows the gun to target a specific vehicle. 

• Less hardware used as compaerision to 
Radar system. 

          Cons:- 
• Limit Range. 
• line of sight 
• Focus on a particular vehicle. 
• Handheld only. 
• Low cost system then Radar system. 
• Bad wheather& light condition 

 
V. Average Speed Computer System 

An average speed computer is a device that uses 
a programmed computer to measure speed by dividing 
the distance traveled by the time it took to travel the 
distance. They are typically mounted in police patrol cars 
and can be used in both a moving and stationary mode. 
Radar and LIDAR devices are primarily used to measure 
maximum speed. Average speed computers measure 
average speed over a specified distance.[6] 

 Pros:- 
• This system don’tuse electro-magnetic waves. 
Cons:- 
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• Less accuracy. 
• Limited range. 
• line of sight 
• Bad wheather& light condition 

 
VI. Vision Based System 

Vision-based vehicle speed measurement 
(VSM) is one of the most convenient methods available 
in intelligent transportation systems. A new algorithm for 
estimating individual vehicle speed based on two 
consecutive images captured from a traffic safety camera 
system. Its principles are first, both images are 
transformed from the image plane to the 3D world 
coordinates based on the calibrated camera parameters. 
Second, the difference of the two transformed images is 
calculated, resulting in the background being eliminated 
and vehicles in the two images are mapped onto one 
image. Finally, a block feature of the vehicle closest to 
the ground is matched to estimate vehicle travel distance 
and speed.[3] 

 

 
Figure 3.(a) Camera Positon.[3] 

 
• The Equipments used are Traffic safety 
camera,CCTV. 

 
Figure 3.(b) Whole system[3] 

Pros:- 
• Background estimation 
• Shadow removel 
• No Line of Sight 

• Accuracry increased 
Cons:- 

• Mounted on roads only. 
• Wheather Problem. 
• Blur images. 
• More Hardware used then other systems. 
• No record saved about Vehicles. 
• Bad wheather& light condition 

 
VII. Conclusion/Future Work 

In our survey, we study multiple technologies 
used for speed violation detection like Radar Based 
Technology, Laser Light System, Average speed 
computer System, Vision Based System etc. Each of 
them suffer from the problem like Less Accuracy, Don’t 
work in bad weather or light  condition, Hight Cost, 
Limited Range, Line of sight, problem to Focus on a 
particular vehicle etc. So we need a system that can be 
automatically operated with good accuracy, Work even 
in bad weather and light condition and  identify the 
vehicle uniquely with its type to calculate the average 
speed for different types of vehicle. 
 To incorporate all these feature in our system, 
we need to use RFID technology in our system. Radio 
Frequency Identification (RFID) technology shows a 
continuous growth in various application fields, like 
logistics, medical science, security, access control etc. 
The RFID system is a three component system consisting 
of: tag, reader and database.[9] The access control, 
specifically, is detection of IDs entry to or exit from the 
range area of the RFID reader[R2]. For the purpose of 
Speed violation detection, we place two reader on the 
road with known distance as shown in the figure 4. 
  

 
Figure 4.Proposed System environment. 

 
In proposed system when tag enabled 

vehicle(V1) comes under in the range of Reader 1 (R1)  
the vehicle information read by the R1 from the vehicle 
tag to identify vehicle & its type, the entry of the vehicle  
stored in the database with time, date and vehicle 
number. After this the vehicle travelled from R1 to 
R2.When vehicle comes in the range of Reader (R2) the 
entry about vehicle store again in database. After this 
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system, the time can be calculated from by getting the 
time from from two readers (R2, T – R1,T).  Distance is 
predefine so 
Speed = Distance/ Time 

After speed calculation, the current speed is compared 
with valid speed limits of the different types of vehicles. 
 
 
 

Technology 
Name 

Technology 
used 

Equipment 
used 

Installed 
Place 

Accuracy Advantage Dis 
Advantage 

Radar System Doppler Effect, 
Radio waves  

Radar gun, 
Radar Detector 

On Road Less Easy to use High cost, 
Shading, 
Radio 
Interference 
cosine error 

Laser Light 
System 

Laser Light, Round 
– trip 

Laser gun Hand 
Held, 

Less Size of “cone” Focus on a 
particular 
vehicle 

Average Speed 
Computer 
system 

Programmed 
computer 

Computer 
system  

Police 
patrol cars 

Less Not used 
electromagneti
c waves 

Limited range 

Vision based 
System 

Novel method 
image 
reconstruction 

Traffic safety 
camera’sCCT
V 

On road Medium Background 
estimation & 
shadow 
removal 

No record  of 
Vehicle 

Table 1: Comparasion Table of Different Technlogies of Speed Violation Detection 
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