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Abstract - As there is an uncountable increase in the number of vehicles which ultimately results in the traffic conjunction, 
therefore, the analysis of the traffic system has become the crucial part. Investing the time in the traffic is not affordable for 
emergency vehicles such as ambulance, fire Bridged, and some government vehicles, therefore, it is necessary to handle this 
traffic conjunction. The main objective of the system is to provide immediate and efficient services to the emergency 
vehicles as well as it will be able to automatically handle the traffic based on the current density of the vehicles and identify 
the stolen vehicles. In this paper, the image pre-processing techniques, RFID transmitter and receiver, and various 
algorithms such as background subtraction, object detection, and classification are revised to evaluate a more competent 
system with more accuracy. 
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I. INTRODUCTION 

 

It is very important to take the traffic analysis into 

consideration as it provides very important 

information for enhancement and growth. Therefore 

it is very essential to develop a system which will 

perform the dynamic signal switching i.e. the signal 

will switch its states based on the current vehicle 

density of that certain road which will save the 

waiting time and reduce the probability of the traffic 
conjunction and it will also identify the emergency 

vehicles and stolen vehicles. 

  

In the working of the system, we are capturing the 

video as an input using the camera that will capture 

the video from the top view. Once we get the video 

input then we convert it into the frames for efficient 

processing than on the input frames system will apply 

some image pre-processing techniques to remove the 

unwanted part from the frames after that we apply the 

algorithm module on the processed frames which is 
responsible for detecting and analyzing the vehicles. 

 

It will also help to provide low cost and effective 

implementation of a system for improved 

performance in traffic analysis.  

 

II. OVERVIEW AND WORKING 

 

A. Overview 

If we consider the working of the existing signaling 

system it has various drawbacks such as it works in a 

static manner i.e.  Every signal has assigned with the 
specific time so for that time the signal supposed to 

be in the same state which is not feasible all the time. 

Example even if there is a very low count of the 

vehicle is present on the road which requires very less 

time so even after all the vehicles are passed still the 

signal has to be in the same state until it completes 

the assigned time. To avoid this drawback we can 

make the use of several pre-processing techniques, 

RFID transmitter, and receiver and algorithms.  

 

B. Working 

The proposed intelligent system is able to pass the 

emergency vehicles with the ease from the 

conjunction. Here a special RFID tag is assigned to 

each individual vehicles. It consists of the use of 
RFID Reader, NSK EDK-125-TTL and PIC16F877A 

System on the chip which reads the RFID tags 

allocated to the vehicles. it is possible to get the count 

of the vehicles which passes through the particular 

path at a particular time and based on it the system 

will manage the green light duration time. 

 

If the RFID tag reader identifies that the vehicle 

belongs to the stolen vehicle then using GSM SIM 

300 the system will inform the details to the police 

control room. Also when the ambulance is detected in 
the signal threshold can communicate with the traffic 

controller to turn on the green light.  For this wireless 

communication between the ambulance and traffic 

controller system uses the ZigBee module on CC2500 

and PIC16f877A 

 

The working model of the system consists of: 

A. Automatic Signal Control System 

B. Stolen Vehicle Detection System 

C. Emergency Vehicle Detection System 

 

A. Automatic Signal Control System:  
In this paper for the experiment purpose system used 

passive RFID tags and RFID reader with frequency 

125 KHz. when the vehicle comes in the range of the 

receiver it will transmit the unique RFID to the 

receiver system. Then the microcontroller connected 
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to the RFID reader will count the number of tags. 

Based on the count of the vehicles present on the road 
system will manage the time of green light of the 

signal. Consider if the count of vehicle is more than 

10 then the time duration of the green light is set to 

30 sec, if the count is in between 5 and 9 then the 

time duration of green signal is 20 sec and if the 

count is less than 5 then the time duration is set to 10 

secs. 

 

B. Stolen Vehicle Detection System:  

For detecting the stolen vehicles the system compares 

the  RFID tags of the vehicles with the RFID tags of 

stolen vehicles that are stored in the database of a 
stolen vehicle and if there is a match for any vehicle 

then that vehicle is considered as a stolen vehicle. 

 

When the stolen vehicle is detected the time duration 

of the red signal is increasing and also the location of 

the stolen vehicle is visible on the GUI of the police 

control room. So whenever the stolen vehicle is 

detected system is able to provide the important 

information to the police controls to take proper 

actions. 

 

C. Emergency Vehicle Clearance System: 

This module consists of the two parts first part consist 

of the ZigBee transmitter which is positioned in the 

emergency vehicle. When its switch is forced it will 

transmit the signal which contains the unique ID and 

security code. The microcontroller will transmit the 

signal to the ZigBee module then the receiver will get 

the code of that RFID tag and if that tag matches with 

the tags stored in the system then it will consider that 

vehicle as an emergency vehicle and the signal 

controller will immediately show the green way to 

that road. 
 

As the system focusing on the automatic signaling the 

human intervention can be reduced. 

Emergency vehicles are identified and served 

immediately. 

 

III. RELATED WORK 

 

In [1] it is very important to provide immediate 

services to the ambulance. For providing fast services 

it is necessary to uniquely identify the ambulance. 
This paper uses the neural network for ambulance 

character recognition (ACR). Here the architectural 

qualities and the neural net is trained to identify the 

ambulance. Hilditch algorithm is used to identify 

emergency vehicles. To improve the performance 

some characteristics of wind speed languages are 

used such as code for emergency vehicle i.e. 

108,104,101. etc In this paper using Hilditch 

calculation premise picture preparing is investigated 

and fundamental attribute of character in the picture 

is identified. Apply particular framework state change 

model for the activity observation camera is the 

principal of this paper. For the traffic analysis, count, 

vehicle categorizing factor the automobile vehicle 
detection method is used. For Emergency vehicle 

detection blob investigation is performed on the 

picture. To be aware of the ambulance character in an 

emergency vehicle the default size of the picture is 

considered then the banalization method is 

performed. After normalization segmentation is 

carried out. The process also involves normalization 

in which the exact size is allocated to the character. 

Then the sceletonization is carried out sceletonization 

is the way towards peeling off of an example. The 

scaletonization has characteristics such as  As thin as 

should reasonably be predicted, Related, Focused 
once these characteristics are satisfied the calculation 

has to stop. 

  

The use of Hilditch algorithm for char recognition 

provides accurate detection, it provides better 

recognition of surroundings noise on emergency 

vehicles as well as it is able to identify the effect of 

change in view angle of the emergency vehicle [1]. 

 

In [2] many of the traffic accidents are caused 

because of the Risky behavior and Drivers operation 
errors. Therefore driver's traffic safety assessment is 

important. This paper proposes a data mining 

framework for driver‟s safety using personal details, 

traffic rules violation record and record of accidents 

caused by traffic. 

 

Factors which causes traffic accidents are vehicle 

defect, immature driving skill, use of alcohol and 

drugs while driving, etc. 

 

Risk factor identification and impact evaluation is 

important to reduce the number of accidents. 
 

The entire procedure includes data pre-processing, 

feature extraction, feature selection classification by 

logistic regression model. 

 

This experiment uses the regional traffic management 

data from the year 2016 – 17. 

 

Here the input is risk factors that cause accident's 

such as age, gender, break the forbidden line, 

speeding, drunk driving, etc. and output vector 
determines the categorical data determine whether the 

driver has involvement in traffic accidents in the year 

2016 and 2017 and it is denoted by „Positive' and 

„Negative'. 

 

The number of illegal acts is performed by the user 

then there is more possibility that the driver may get 

involve in accident cases in the future. 

 

The probability of involvement of the driver in an 

accident is predicted by weight of evidence. From the 

study, we can conclude that the statistical factors can 
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be verified using the weight of evidence (WoE). The 

binary logistic regression model is then built on 
which the score of drivers involved in an accident is 

predicted [2]. 

 

In [3] this paper consist study of accidents records 

last five years to find out the factors that affect safety. 

The study found out some factors such as time, 

weather, age, patrol vehicles, etc. the paper studies 

the two-step clustering methods to solve the problem. 

If we analyze the accident records of the last two 

years then we can observe the tremendous growth in 

a number of vehicles as well as in a number of 

accidents. By observing the foreign studies we can 
say that a safety audit is responsible for controlling 

and reducing the ratio of traffic accidents and 

improves its security. 

 

It considers the terms such as traffic participants 

behavior intervention, the safety of vehicles and 

transport organizations, road traffic management and 

security.   

 

In this paper, they approved some measures such as a 

summary of accident-prone time, place and develop 
the program for bad weather conditions and an 

increase in a number of patrol vehicles reduces the 

number of accidents. 

 

For the accident statistics of the year 2009-2010 it is 

observed that most of the accidents occur at the time 

of 7 0' clock so by increasing the number of patrol 

vehicles at this particular time the number of 

accidents was reduced to 15 to 17 in the year 2011-

12. 

 

The distribution of types of accidents classifies the 
accidents into types such as unilateral accidents: 

caused due to fatigue, abnormal road conditions  

The two side‟s accidents: it caused due to the parallel 

collision between two vehicles rare end with low-

speed vehicles. Because of the result of proper 

management number of accidents in unilateral type is 

decreased by 25% in 2011. From the data of weather 

statistics it is observed that more than 25% of 

accidents occur because of the weather conditions 

such as foggy days, snowfall so by increasing the 

education of driving safety in foggy weather and by 
providing traffic information using intelligent panels 

reduces the number of accidents to 55 and 82 in the 

year 2011 and 2012.    They reduced the number of 

illegal parking and accident risks using patrol control. 

Reduced the probability of accidents by limiting 

speed and traffic. Prevented secondary accidents 

using limit lines and steaming vehicles [3]. 

    

In [4] it is very important to provide medical services 

as soon as possible but if we consider our system then 

it causes a delay in every process from reporting 

accident information to getting ambulance services to 

that particular location. Minimization of these delays 

can save many lives.  
 

In this paper when the accident occurs the accident 

detection module will inform the server and by 

analyzing the location of the accident as well as by 

analyzing the traffic flow the server will find the 

nearest available ambulance. The server will send the 

location of the accident to the driver of the ambulance 

using android application and guide him to reach the 

location with minimal delay.it uses a GPS receiver, 

Accelerometer, Raspberry Pi+, and accident detection 

algorithm. 

 
The accident detection algorithm will calculate both 

roll and pitch angles and if it is found above 45 

degrees then the vehicle rollover is detected. When 

the vehicle rollover is detected the alarm is sounded 

and there is a mechanism provided to the vehicle 

driver to operate the alarm. If the driver off the alarm 

in 15 seconds then it will be considered as false alarm 

otherwise it can be considered as the accidental 

situation and medical services are provided to that 

vehicle location [4]. 

 
In [5] In today‟s generation, many speeding cars and 

bikes constantly change their speed, changes the 

lanes, sometimes immediately slowdowns the speed 

this behaviour of the vehicle driver can be considered 

as the hazardous.  

 

This paper proposes a detection and broadcasting 

protocol that runs on the top of the vehicular ad-hoc 

network. The main focus is on detecting the abnormal 

behavior of traffic situations and broadcast the related 

information. If we consider the existing system 

protocol, it assumes that every hazardous vehicle is 
able to communicate and periodically shares their 

vehicle  ID and location but all the time it is not the 

true condition the vehicle which violates the traffic 

conditions deny to share the Id and location. To 

overcome these cons the system uses the motion 

sensor devices.  

 

The system uses the “hazardous indicator” matrix 

(HI) for detection of the hazardous situations [5]. 

 

In [6] In this paper the system will capture the video 
input using CCTV camera fixed on the pole or some 

top position so the continuous video input is capture 

then the module will process it and whenever the 

accidental situation is observed the system will send 

the real-time accident pictures to the medical system 

or the server so that the immediate actions will be 

taken to save the life of the victims Also it is very 

useful to identify the vehicle that violates the speed 

limit rule. Here background subtraction and 

morphological transformation algorithms are used. 

This work architecture is very useful in the reduction 

of the cost of the road surveillance system. Here the 
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accident detection algorithm first extracts the vehicle 

objects from the video input then it tracks the moving 
objects by using tracking algorithm after that it will 

extract the features such as the inclination of the 

moving vehicle, direction, velocity, position area, etc. 

Then finally it will estimate the sum of the accident 

index attribute and identify the accidents. 

 

As per the analysis observed from the modules the 

accuracy level of the count of the vehicle is 90% [6]. 

 

In [7] various image pre-processing techniques 

appropriate for the density based traffic control and 

emergency vehicle detection are explained. 
This paper represents vehicle counter-classifier which 

is based on numerous video processing methods such 

as object detection, edge detection, frame 

differentiation, and the Kalman filter. It increases the 

accuracy of the vehicle classification. 

 

This paper primarily focuses on software-based 

vehicle detection techniques. In this process, it first 

recognizes the vehicle in the video then allocate each 

vehicle with some classifiers based on some features 

in specific vehicle type then count all the detected 
vehicles. 

 

Vehicles are typically classified as: 

Type1: bicycle, motorcycle 

Type 2: motorcars 

Type 3: pickups and minibusses 

Type 4: buses, trucks, trailers. 

 

It is necessary to have knowledge about the height 

and width of the vehicle to define it belongs to which 

vehicle type. It just counts the moving objects. The 

type of vehicle is also helpful for the analysis of 
traffic. Use of Kalman filter correctly tracks and 

estimate the position of each vehicle. This method 

decreases the cost and provides improved quality and 

accuracy it also classifies the vehicles using some 

image processing and Kalman filter algorithm. It 

provides 95% accuracy for classification 

 

In [8] Consist of the dynamic system that solves all 

the problems of the current system. 

 

The system uses the camera fixed at signal position 
performs image pre-processing on it then compute the 

volume of real-time traffic and sets the timer 

accordingly. It involves methods such as image 

acquisition, edge detection, and image analysis and 

density calculation.  

The system provides a real-time solution to the 

critical traffic conjunction problem [8] 

 

In [9] the anomaly is nothing but the something 

which has dissimilar behavior which makes it unique 

from others. This paper contains the unsupervised 

clustering technique (Novel anomaly detection 

density-based spatial clustering of application with 

noise. This is mainly used to recognize the abnormal 
behavior of the object.  

 

In traffic signaling case we can consider a condition 

where the signal is in a red state so ideally, all the 

vehicles supposed to stop there for that time but if 

any vehicles crossing the signal is considered as the 

anomaly because it doesn't follow the expected 

behavior. 

 

This algorithm can be very useful for the recognition 

of the vehicles that break the rules and useful to 

control rule violation [9] 
 

In [10] the effectiveness of the edge detection method 

is explained for the system to control traffic by 

measuring the real-time vehicle density which results 

in effective response time, vehicle management, 

automation over an existing system edge detection is 

very beneficial for extracting the required traffic 

information from the video. Canny edge detection 

algorithm delivers better and improved results [10] 

 

In [11] paper explains that moving vehicle detection 
is one of the key tasks in (ITS). 

This paper presents the smart counting method based 

on the blob analysis. The algorithm includes moving 

object segmentation, blob analysis, and tracking. By 

performing the analysis on the blob important 

features are extracted from the image and also the 

speed of vehicle and vehicle flow in a specifically 

defined area is calculated. It also uses the forward 

boundary block detection with noise reduction for 

identifying the moving vehicle [11] 

 

IV. CONCLUSION 
 

In this study, emergency vehicle tracking and stolen 

vehicle detection are reviewed. We have studied the 

different methods for object emergency vehicle and 

tracking. The accident detection algorithm is revised 

to provide fast medical services. Different image pre-

processing techniques are studied for effective and 

noise-free output for further processing. 
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