
OVERSPEED VEHICLE MANAGEMENT AND 

ACCIDENT AVOIDANCE IN TRAFFIC 

SIGNALS USING RF WAVES 
 

 
A.Loganathan

1
,Shyam.R.S

2
, S.Malaramthi

3
, N.Sivakamy

4 

1,2,3,4
Assistant Professor, 

Department of CSE, P.B.College of Engineering, 

Tamilnadu, Chennai. 

 
1
asloganathan@gmail.com,

2
shaam194@gmail.com,

3
malarmathicse16@gmail.com

 

 

 

 

Abstract— Speed  limit  violation  by  vehicles  is  one  of  the  most frequent reasons for road crashes, which take the 

lives of many people every year, resulting in an increasing demand  for video-based  vehicle speed estimation and 

control  systems.  One of the biggest  challenges  to  achieve  monocular  video-based  vehicle speed estimation 

techniques are becoming  absolete. In this paper the vehicle is monitored continuously. When the red light signal gets 

activated on the road side pole, it transmits certain frequency range of RF waves. The red light signal was detected 

from  the vehicle by receiving RF signals, at the same moment Current  speed of the vehicle also checked . If the 

vehicle at the rest position no significant action was taken.If the vehicle tries to cross the signal at minimal speed ( say 

5 to 20 kmph), brakes of the vehicle are applied to get the vehicle to rest position . If the vehicle crosses at high speed 

(above 20kmph ), its current geographical location information is gets messaged as text content to the respective 

judicial officials such as traffic police and to the circle police station of the present location. 

Index Terms— Vehicle speed estimation, automatic braking, speed violation, location tracking, traffic controlling. 

I.INTRODUCTION 

 “Traffic accidents in India” are a major source of 

deaths, injuries and property damage every year. The 

national Crime Records bureau (NCRB) 2016 report states 

there were 4 lakh roads - related traffic accidents in 2015. 

According to the 2013 global survey of traffic accidents by 

the UN World Health Organization , India suffered a road 

fatality rate of 16.6 per 1,00,000 people in 2013. India 

average traffic accident fatality rate was similar to the 

world average rate of 17.4 peryear deaths per 1,00,000 and 

higher than the high income countries. According to the 

road safety experts , the actual number of casualities may 

be higher than what is documented , as many traffic 

accidents go unreported. Moreover, victims who die some 

time after the accident , a span of time which may vary 

from a few hours to several days , are not counted as car 

accident victims. 

 Indeed, proper management of roadways 

decreases the dangerous accidents and makes the roads 

safer. This objective cannot be accomplished unless 

violating drivers are identified and fined. Although, 

various methods and techniques have been proposed to 

estimate the speed of vehicles, there still remains some 

limitations, and thus, studies on speed estimation still 

continue. There are two types of sensors for speed 

estimation: intrusive and non-intrusive sensors[1] . 

Intrusive sensors like inductive loop detectors, usually 

have complex installation and high maintenance costs. 

Several studies have been conducted  on inductive loop 

detectors for speed estimation . However, these sensors are 

expensive and complicated to install. 

 

 The scope of the system is to use Radio frequency 

waves automatically operate the Red light signal the signal 

pole. The RF receiver fixed to every vehicle that is crossing 

the signal. The RF transmitter sends certain frequency 

range at the time when the red light signal gets activated. 

This change was sensed by the vehicle and the current 

speed of the vehicle gets monitored continuously. The 

speed variations are compared with current state of red light 

to make the relevant actions, needed to control the violation 

of the vehicle either to stop the vehicle at the violated point 

or else to let the vehicle to run continuously  to avoid un 

avoidable accidents and only sends acknowledgement 

message to the law enforcement authorities. By 

implementing this concept vehicle violations at the traffic 
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signals can be controlled to the vast extent and large 

density of human life and infrastructure can be conserved. 

The law enforcement authority can easily control any 

violated vehicle through any traffic signal where red light 

signal is activated. The main advantage of this vehicle 

violation control methodology is that the IR sensor is fitted 

near the rear wheel of the vehicle to detect the current 

speed of the vehicle for red light signal. 

II.RELATED WORKS 

2.1 Radio Frequency Waves 

      The RF waves are used as the communication 

medium, which is transmitted from the signal post on the 

road. Each vehicle is equipped with RF receiver to 

receive the signals from the road side signal pole. The 

current speed of the vehicle is monitored continuously 

through the IR sensor fitted near the rear wheels of the 

vehicles, that measures and reports the speed of the 

vehicle to the microcontroller. When the vehicle came 

near the red light activated signal, the speed of the 

vehicle is checked. If the vehicle is  at  the  rest position 

in front of the red light signal , no significant action is 

took against the vehicle. If the vehicle to violate the 

signal at the minimal amount of brake applicable 

speed, the brake of it gets activated automatically 

brings the vehicle to the rest position. If the speed 

exceeds the limit to brake, the vehicle is allowed to the 

cross the signal. But the current location of the 

vehicle is sent as text message to the police, that 

contains the Google map link of its current location. 

2.2. vehicle  speed Estimation 

 The most significant contribution of this paper is 

estimating  the speed of it and using  for displacement and 

speed calculation. Indeed, unlike the previous methods, 

which model the ground plane, the motion plane is 

estimated and is used by the proposed method. Since the 

license plates move on this plane, the calculated 

displacements on this plane are equal with the real 

displacements of vehicles, therefore, displacements can be  

used directly for speed estimation. Motion plane 

calculation is done w.r.t. the existing license plates[9] in 

the images, therefore, there is no need to mark the ground 

or used any other signs on the road. Also, the extrinsic 

parameters of the camera  are not needed to estimate 

motion plane, which facilitates the process of camera 

calibration. Indeed, by estimating this plane and mapping 

each image point to this plane, which consists of real-

world coordinates, we can resolve the negative and the 

erroneous impacts of license plate height from the 

ground plane. It has a direct impact on the result of speed 

estimation. 

III.SYSTEM MODEL 

 In existing system, there is automated way to 

detect the red light traffic signal based on the neural 

network that detects the red signal by using camera placed 

at the front of the vehicle. So when the vehicle gets nearer 

to the signal post , the camera captures the images of the 

signal post . The red light signal images is also captured 

and image comparison operation is executed at the simple 

computer placed at the vehicle , which is more costly and 

complex system that cannot be expanded to the usability all 

the over the world. 

 The another alternate system that uses RF tags , 

which are mostly static types that senses the vehicles fitted 

with that tag. when the vehicle senses any static tags at any 

public places , the current speed of the vehicle gets 

restricted to some of the extent.  Dynamic RF tags are 

implemented to dynamically change the current state of the 

tag , based upon the present situation. RF tag sensing can 

be skipped in most of the cases , due to the improper 

detection methodology.Speed of the vehicle is also a 

dynamically changing entity to monitor and control. The 

major disadvantages are 

 It is more costly to implement on the every vehicle 

of the city 

 Neural network oriented camera based  design 

requires  more complex algorithms and software system 

requirements. 

 High end computational specification , have to be 

inbuilt within the vehicle. 

 Detection of the signal can be skipped due to the 

time taken to computer. 

 

 
                   Fig 3.1 System Model 
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 In proposed system, introducing advanced method 

to control  the  violation of the traffic light signals that 

performs controlling violation through c. 1) Stopping the 

violated vehicle at less speed 2) Send SMS to the over 

speed  violated vehicles. 

 This System  is to use RF waves to automatically 

and operate vehicle violation control for moving vehicles 

based on their current speed,by monitoring through IR 

sensor. An IR sensor is fitted near the rear wheel to 

measure the vehicle speed.The RF sensor is used to 

recognize the Red light signal activation, which uses the 

captured signals from the traffic action and processes it to 

control the vehicle speed. The signals which are captured 

and translated into movement commands by the 

microcontroller which in turn apply brakes to the vehicle. 

we introduce way to send message to the police authority 

to monitor the overspeed violated vehicle. Inviolated 

vehicles are not affected by the restricting action. At the 

time of violation , speed of the vehicle is compared to 

make the relevant action.If the speed of the vehicle is at the 

breakable extent the brakes got applied when the speed 

exceeds the certain limit its current location is sent as text 

message to the police. The advantage of the systems are  

 By using RF waves reduces the cost and 

complexity. 

 Speed of the vehicle is checked before applying 

brake to avoid accident. 

 Over speed violated vehicles location is sent as text 

message to the police. 

 

3.1. violation detection 

 Although the speed of the vehicle is monitored 

through  out the process, RF transmitter is fitted to the 

signal pole at the road. The each vehicle is equipped with 

autonomous RF receiver circuits, which checks for the 

any signal of specified frequency is received in the 

process. When the vehicle comes near to the signal pole 

equipped with RF transmitter , which gets to high when 

the red light at the signal gets activated. It tends to 

transmit several short wavelength RF waves ,  which in 

turn received by the vehicle. If the vehicle stopped at the 

signal no specified actions are taken. If the vehicle tries to 

violates the signal and tend to be under the brake able 

speed , vehicle motion is automatically stopped by the 

micro controller in the vehicle. If the vehicle crosses the 

signal at very high speed it cannot be stopped . Trying to 

stop the vehicle at that speed may cause severe accident 

at public roads. So the vehicle location only sent to the 

judicial authorities. 

3.2. Vehicle Location Tracking 

 

 To estimate the current geographical loction of a 

vehicle,the GPS and GSM modules were used to send  

information about current status of the vehicle through 

communication is needed. In this paper NEO 6M GPS 

module is used to acquire the current location of the 

vehicle from the GPS satellites. The GSM module is 

used as a communication medium to send that location 

from the GPS module to the  traffic police authorities. 

SIM 800A GSM module is conveniently used to send 

the rpm of the vehicle at the time violation, causes for 

the such violation, date and time of the day which it 

happened and also the Google maps link to track the 

current exact geographical location is used to extract 

the  track of vehicles. For each cases of speed, 

fourparameters are considered as the input of the tracker. 

These  parameters are the coordinates of top, left, width 

and height of the license plate. To remove the camera 

projection effect, first a homography matrix between 

camera image and the ground plane is calculated using 

four known corresponding points. These four points are on 

a square with side length equal to five meters. It is noticed 

that the homography matrix is calculated  in advance and 

in the offline phase.  

3.3. Hardware Setup 

In the proposed system, Arduino mega ATmega 2560 

microcontroller chip set is used. For speed calculation 

purposes IR sensor is used to produce exact wheel 

rotation. L298N motor driver is used to control in case 

of  DC motors. 
 

IV.CONCLUSION 

 By using this system violations caused in the 

traffic signals can be reduced  to about 90% sufficiently. 

Even the accidents caused by the unawarded drivers is  also 

restricted. It also provides security against the vehicles which 

criminals used to escape from the police , without stopping 

in the barriers such as check post violation made by them. 

Toll gate and unman railway gates also requires this system 

to control the vehicles which are not paying the toll gate 

fees and vehicles which crosses the unman railway gates , 

without carefully examining the locomotive activity in the 

track . Valuable human life are saved to the large extent by 

implementing this cost efficient and simple system. After 

going through the surveying, in Future it can be gathered 

that there is a huge scope in robotics. The proposed system 

can be further enhanced by making  the following features 

in the application to overcome vehicle violation to control 

without any external help by various methods. In the 

process of the further development of the system, an 

emergency button can be fixed inside the vehicle. It can be 

pressed when the vehicle driver crosses the signal for any 

emergency purpose for instance in case of any emergency 

patients in the vehicle on the way    to the hospital for 
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casualty treatment. The police personnel can be replaced by 

the automatic text message reading and replying mobile 

application or by any electronic machine, which reads the 

message from the over speed violated vehicle to send an 

reply message instantly. 
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