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Abstract— In Today’s World as we know the population in 

city are increasing day by day, since the population is 

increasing the no. of vehicles are also increasing day by day, 

due to which we are facing heavy traffic issues in our day 

today life. The main reason behind this is also the traffic 

management system which is used. Currently in India we are 

using timer-based Traffic management which allocates 

particular amount of time to each lane, due to which suppose 

there is no vehicle on some lane than also time will be 

allocated to that lane too but there is no need for that, rather 

we can use that time in some another lane where the no. of 

vehicles is more. So, our main concept is that we will be 

controlling traffic light using density-based traffic 

management, so we have used Image processing in our 

project which will detect the no. of vehicle in each lane. At 

first, film of a lane is captured by a camera. A camera is 

placed on a four-way traffic lane that will capture images of 

the road on which we want to control traffic. Then these 

images are processed further to know the traffic density. 

According to the processed data from open CV, the 

Raspberry Pi will send the command to the traffic LED's side 

controller i.e. Arduino through wireless communication to 

control the traffic LED's. 
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I. INTRODUCTION 

Every nation requires fast transport system for gaining their 

economic development. The wrong management of traffic 

signals can lead to congestion on roads which leads to loss of 

fuel and loss of money. It is therefore necessary to have a 

good traffic control system for nation development. The 

monitoring and control of city traffic has become a major 

problem in many countries. With the increasing number of 

vehicles on the road, the Traffic has been increased. One of 

the ways to improve traffic management and safety of the 

current transportation system is to apply automatic and 

intelligent control systems. As the no. of vehicles are 

increasing, the traffic is also increasing. Heavy traffic can 

lead to a congestion at particular junction. To avoid these 

congestions there are so many traffic management 

techniques. But no technique is perfect by itself as the real 

time situations are generally continuously changing and the 

system has to adapt itself to change in the continuously 

changing circumstances.  

 We have tried to make an attempt to provide some 

traffic management techniques which is self-changing in 

nature, so as it fit into continuous change in real time traffic 

scenarios. In this technique time is allocated to traffic light of 

each lane based on the traffic density on each lane with first 

priority given to ambulance. Also, we can block the lane if 

some danger happens in particular lane 

 We have designed a Smart IOT based Traffic 

management system which uses Image processing for traffic 

detection. We are using Raspberry Pi as our main system to 

which camera will be attached, we have proposed a four-lane 

traffic system in which we can show the vehicles on the road. 

Camera will be used to capture image of Four lane in an 

interval of time. On the traffic light side there will be an 

Arduino controller which will operate the traffic LEDs. On 

both side there will be wireless communication using Wi-Fi 

module for transmission and reception of traffic details to turn 

on and off signal. 

II. PROPOSED SYSTEM 

The aim of this project is to control traffic signals with the 

help of surveillance camera present at the junction points. The 

image of the traffics is obtained from the cam-era through 

image processing. To calculate the density, of vehicle on each 

lane an image from the camera is used.  

 According to the no. of vehicles in each lane, the 

time is provided to each lane and it varies time to time depend 

on density on each lane. If there are same numbers of vehicles 

in the lane, the signal will follow the basic timer circuit. But 

when an emergency vehicle such as an ambulance is detected, 

priority is given to that lane. The time for which each lane 

will be green is shown in the display of the individual down 

counter. In case, if an ambulance is detected, the current green 

lane will become red and the counter display will show an 

ambulance symbol, after a few seconds the lane having the 

ambulance will be allowed. Incase if there are two ambulance 

detected in the junction, the ambulance which is nearer to the 

signal get the priority first. Successful implementation of our 

project will result in faster clearance of traffics and it will also 

improve the transportation of emergency vehicles. 

 Flow of Project 

 The system proposed in this project consist of two part 

one is Traffic controller and second is traffic system. We 

have designed this system for four lane traffic signals. 

 The traffic controller uses Raspberry pi for traffic 

management, it has a camera connected to it for detection 

of traffic on roads. 

 The traffic density measurement, ambulance detection 

and fire detection are done using image processing in 

raspberry pi. Arduino will turn on or off the Led’s 

according to input given by raspberry. 

 Once we start Raspberry Pi, camera will turn on and 

capture images of four lanes in a time interval. 

 Camera will be set in a position that it will be 

perpendicular to the road and it will cover the whole 

road. 

 Road must be in black color so as to improve image 

processing. Captured images will be continuously fed to 

raspberry pi for image processing. 
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 In image processing raspberry pi will check the density 

of traffic in respective lane and also if any ambulance is 

present in the lane or not. 

 We will be showing 0 to 3 vehicles in the lanes for traffic 

and the vehicle will be boxes of bright colors. 

 As per the density of traffic in particular lane, if more 

traffic in lane 1 is detected then raspberry pi will send 

signal to Arduino controller present on the traffic system 

through Wi-Fi module to turn on the green light in that 

particular lane so that vehicle present in that lane will 

pass and traffic is reduced. 

 Same way if any of the lane has more traffic with respect 

to the other lanes then the Arduino will turn the green 

light of that lane to free the traffic and remaining signal 

will be red. 

 If an ambulance is detected to raspberry pi in any of the 

lane then also it will give signal to Arduino to turn on the 

green signal. 

 If any accident happens and fire generated then through 

image processing raspberry pi will give alert for fire. 

 Hardware Requirements 

In this project the hardware used are: 

 USB web camera: To Capture Images, 

 PC: For all image processing work. 

 MCU: Arduino board for signal Processing. 

 Raspberry PI 3 model B+. 

 Led’s-red, green, blue. 

 WIFI module-x2(ESP8266P). 

 VGA to HDMI cable / LAN cable. 

 5V Power supply-x2. 

 Software Requirements 

 Arduino IDE - Arduino programming. 

 Raspbian OS- for raspberry Pi programming. 

 Python IDE - raspberry coding. 

 Flow of Algorithm 

 

III. IMAGE PROCESSING STEPS INVOLVED FOR DETECTING 

NO. OF VEHICLES IN EACH LANE 

 Input frame of road taken by camera 

 
Fig. 1: Road frame 

The first step is to get the image of the road from camera. An 

image of the road with-out vehicles is taken as the reference 

frame which has predefined length of lanes. 

 Frame of road having Vehicles 

 
Fig. 2: Roads with Vehicles 

 Converting the image in gray scale 

After obtaining the image, the image is converted into gray 

scale image using Open cv. Raspberry pi converts the give 

input image into gray scale image, where white paper is 

considered as vehicles and rest of black portion is considered 

as road which has predefined length of lanes. 

 
Fig. 3: Conversion of image into gray scale 

 Detection of vehicles on each lane 

After obtaining the gray scale image the no. of vehicles in 

each lane is counted and depending on the density on each 
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lane signal is being allocated. The count is passed to Arduino 

which controls the signal lights. 

 The image is converted into gray scale and their it 

defines the density of vehicle after that it allocates the no. that 

which lane should be given as a first priority further the 

output of raspberry pi is taken as input in Arduino and then 

the signal lights are controlled using the Arduino. 

 
Fig. 4: Roads with Signal light. 

The above image is actual image of the project. 

IV. RESULT & CONCLUSION 

In this paper, we studied different traffic monitoring and 

management system. These systems are the recent progress 

in traffic management. 

 Further scope 

The present system uses a single camera for monitoring 

traffic at an intersection. By using a different camera for each 

road at an intersection will allow the system to use video 

processing which can improve the system efficiency further. 

The vehicle objects can also be categorized into various 

classes depending upon the size of vehicles for blocking the 

passage of large vehicles e.g., trucks during day times. The 

ambulation detection can be updated further by installing a 

GPS receiver in ambulance so that we can keep track of the 

ambulance location on a continuous basis and clear the road 

whenever it is being needed. 
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