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Abstract— the main object of this study was to design and 

implement intelligent traffic control system using 

Programmable Logic Controller. This project is divided into 

two parts which are hardware and software. The system 

developed is able to sense the presence or absence of vehicles 

within certain range by setting the appropriate duration for 

the traffic signals to react accordingly. The hardware part for 

this project is a model of four way junction of a traffic light. 

By employing mathematical functions to calculate the 

appropriate timing for the green signal to illuminate, the 

system can help to solve the problem of traffic congestion. 

Hardware simulation tests were successfully performed on 

the algorithm implemented into a PLC (programmable logic 

controller). 
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I. INTRODUCTION 

Traffic load is highly dependent on parameters such as time, 

day, season, weather and unpredictable situations such as 

accidents, special events or construction activities. If these 

parameters are not taken into account, the traffic control 

system will create bottlenecks and delays. A traffic control 

system that solves these problems by continuously sensing 

and monitoring traffic conditions and adjusting the timing of 

traffic lights according to the actual traffic load is called an 

intelligent traffic control system. 

Ever since Roman times, society has tried to control 

traffic. Even the fabled Roman road system created a conflict 

between pedestrian and equine travelers. However, a practical 

solution was not developed until the mid-nineteenth century, 

when J. P. Knight, a railway signaling engineer, created the 

first traffic signal, which was installed near Westminster 

Abbey in London, England in 1868. Unfortunately, the device 

exploded, killing a police officer, and its use was 

discontinued after being in operation for only a short time. 

The modern traffic light was invented in America. New York 

had a three color system in 1918 that was operated manually 

from a tower in the middle of the street. Other cities soon 

adopted the idea of having someone on the scene to control 

the lights 

Traffic control systems may also be classified as 

saturated or unsaturated, depending on whether they were 

designed for a saturated or unsaturated network. In an 

unsaturated network, it is desired to minimize the mean delay 

of drivers, while in a saturated network it is desired to serve 

as many drivers as possible, or in other words, to maximize 

traffic capacity of the intersection. 

The main aim in designing and developing of the 

Intelligent Traffic Signal Simulator is to reduce the waiting 

time of each lane of the cars and also to maximize the total 

number of cars that can cross an intersection given the 

mathematical function to calculate the waiting time. 

II. SYSTEM MODEL WIRING DIAGRAM AND OPERATION 

The Intelligent Traffic signal Control System consists of 

hardware and software which are used to make this system 

possible are, PLC (Programmable Logic Controller), Bus 

Bar, SMPS (Switch Mode Power Supply), Signal Poles, 

Traffic Lights (red, yellow, and green), Sensors 

(Photoelectric Sensor, Inductive Sensor). Ladder logic 

Programming technique is used. 

An intelligent traffic system works in four different 

modes: 

 Normal flow, Emergency operation, Off time/ Night 

time, Peak flow 

Normal flow occurs when the traffic in a lane is less 

than a certain fixed threshold value and the traffic signal will 

go green, yellow and red. For our project we consider certain 

fixed timing for each traffic light when flow is normal. For 

red and green light timing for each lane is 10 seconds and for 

yellow light timing is 2 sec. 

Emergency operation involves closing of lanes and 

opening of lanes automatically in case of an emergency. The 

design operation should be such that every lane gets service 

after certain amount of time. In our project we use inductive 

sensor in emergency operation. We consider a metal car as 

ambulance and when metal detected by the inductive sensor 

then ambulance lane is red for 2 sec. and same time all other 

lane blinks yellow for 2 sec. After that ambulance lane will 

go green for 10 sec and after 10 sec normal flow will be 

continued. 

 
Fig. 1: Wiring Connections 

In Off time or at night time the yellow signal will 

operate as a blinker. We will set a time and date for night 

mode using ladder logic diagram and only that time it will 

operate automatically as a blinker for night mode. 

Peak time is the period in which the traffic density 

crosses the threshold value in a given lane and that lane gets 

service for more than usual time. In this flow we use two 

photoelectric sensors. For this flow we done our 

programming using ladder logic in such a way that: 
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When both photoelectric sensor gets high then green 

light which glow in normal mode for 10 sec, for heavy traffic 

lane it will get double time means 20 sec. 

And if only one sensor will get high then green light 

will glow only for 10 sec as in normal flow. 

III. PROJECT SCOPE 

1) Construct a model of four way junction of a traffic light 

model. 

2) Programmed a ladder logic diagram to control the traffic 

light. 

3) Combine the software part and the hardware part to 

simulate a traffic light system. 

IV. METHODOLOGY AND SPECIFICATION OF SENSORS 

These steps are important to make this project successful, 

 Primary Study, 

 Software Simulation, 

 Interfacing and Connection, 

 Prototypes Design, 

 Testing. 

A. Inductive Sensor 

 Input voltage (6-36V) DC. 

 Output current: (300mA) 3 Wire. 

 Detection distance (0-10 mm). 

 Output Status: Normally Open 

 Detection objects: Conductor 

 Load: 300 mA.y 

B. Photoelectric Sensor 

 Input voltage-10-35V DC 

 Output: PNP NO/ NC 3 wire, Shape Cylindrical. 

 Load: 300 mA. 

 Rated operating range 0-300 mm Adjustable. 

 
Fig. 2: Top View of 4 Way  Junction 

V. CONCLUSIONS 

An intelligent traffic light system had successfully been 

designed. The sensors were interfaced with Lab PLC Module. 

This interface is synchronized with the whole process of the 

traffic system. 

This prototype can easily be implemented in real life 

situations. Increasing the number of sensors to detect the 

presence of vehicles can further enhance the design of the 

traffic light system. Another room of improvement is to have 

the photoelectric sensors replaced with an imaging 

system/camera system so that it has a wide range of detection 

capabilities, which can be enhanced and ventured into a 

perfect traffic system. 
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