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Abstract  

Traffic system is only way to reduce the 

accidents and improve the mobility of vehicles in 

smooth way, But there is a lot of challenges in 

controlling the traffic. Even though the traffic 

system is that much efficient some of the mall 

operations are happened due to manual 

operations in traffic rules like traffic fines 

etc…..The density based  traffic control system is 

implemented to introduce many parameters, such 

as the crowded roads, the emergency vehicles and 

the intersection of roads. The objective of this 

Project is to use the solar energy in powering 

density based traffic control system with remote 

override facilities. Intelligent cameras are 

connected for capturing real-time images of each 

direction. The control system can automatically 

adjust the traffic light control parameters 

according to the changes of traffic flow in 

different directions. The DBTC system will able to 

deal two basic problem of traditional traffic light 

system: i) Detection of traffic volume by using 

sensor technology. ii) Emergence vehicle detection 

such as ambulance, police etc by using wireless 

sensor network (RF) embedded at the signal 

intersection.Thus it optimize traffic and prevent 

traffic congestions. 
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I INTRODUCTION 

This project targets making traffic control 

system keen as far as settling on choices based on 

continuous traffic circumstance. These choices ought 

to be with the end goal that the ordinary lighting 

arrangement of turning red, green or golden will be 

founded on the present volume of vehicles on the 

driveway, as against utilizing insignificant planning 

circuits to control vehicular traffic without response 

what exactly the traffic looks like every which way.  

Coming up next are the fundamental targets of 

the project: 

To investigate the possibility of designing a simple, 

robust automated real-time traffic control system 

using low-cost electronic components that will easily 

be adaptable to the existing traffic conditions at the 

junctions, with minimal physical changes in the 

intersection. 

To investigate the possibility of providing quick 

clearance to vehicular and pedestrian traffic in all 

directions at a junction. 

To investigate the workability and accuracy of 

electronic components to reduce the stress of the 

traffic warder. To investigate the degree and extent of 

usefulness of the projectto provide practical solution 

that can be improved upon in future. 
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It is accepted, in this project, all vehicles 

traveling through the control system are without any 

problem recognizable and promptly discernable 

utilizing some modified methods, with the goal that 

capture the various vehicles could be possible and 

vehicle following could be conceivable. Double path 

traffic is utilized in displaying. 

Other than enhancing the current traffic 

control system and its effectiveness in controlling 

rush hour traffic, it is normal that this work 

contributes tremendously in improvingcoordinations 

during crisis reaction and too diminishing 

superfluous deferrals in business exchanges.  

 

II LITERATURE REVIEW 

BACKGROUND STUDY 

Intelligent Transport Systems and Services 

could be defined as the integration of information 

and communications technology with transport 

infrastructure, vehicles and users.The expansion in 

urbanization and traffic congestion make a pressing 

need to work our transportation systems with most 

extreme productivity. Constant traffic signal control 

is a basic some portion of current Urban Traffic 

Control Systems planned for accomplishing ideal 

usage of the street organize. Signal system activity 

is additionally complicated by the ongoing pattern 

that sees traffic signal system as a little part of an 

incorporated multimodal transportation system.   

In the course of recent years, multi-specialist 

systems have become a critical innovation for 

adequately abusing the expanding accessibility of 

assorted, heterogeneous and disseminated data 

sources.Specialists throughout the years have 

received various procedures and utilized different 

devices to execute multi-operator systems for their 

difficult areas. As specialists increase a superior 

comprehension of these self-sufficient multi-

specialist systems, more highlights are consolidated 

into them to improve their presentation furthermore, 

the upgraded systems would then be able to be 

utilized for increasingly complex application areas. 

 

Intelligent programming specialist is an 

independent PC program, which collaborates with 

and helps an end client in certain PC related 

undertakings. In any specialist, there is consistently a 

certain level of knowledge. Multi-Agent System is 

the total of operators, whose object is to decay the 

enormous system to a few little systems which impart 

and organize with one another and can he broadened 

without any problem. Specialist based reenactments 

are models where various substances detect and 

stochastically react to conditions in their 

neighborhood situations, emulating complex 

enormous scope system conduct. The urban traffic 

system is a much mind-boggling framework, which 

included numerous elements and the relationship 

among them are entangled.  

People spend more of their precious time 

commuting to work, school, shopping, and 

socialevent as well as dealing with traffic light. 

Ambulance and emergency response vehicles (police, 

fire service, etc) are trapped in the midst of horrific 

logjams. On major roads, traffic isalways heavy in all 

directions whether before, during or after working 

hours. This leads to traffic congestion. 

 

 

III SYSTEM IMPLEMENTATION 

 

Basically, we are structuring a model which 

will ready to expel traffic because of red light delays. 

For this we will utilize sensors on each side at certain 
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separation. Here we can utilize 2 or 3 sensors on 

every street. From sensors we can roughly calculate 

number of vehicles too. We can likewise realize the 

separation up to which line of vehicles is there. 

Different instances of good ways from stop line upto 

traffic can be taken and various outcomes can be 

taken. Delay is balanced by length of traffic. We are 

structuring a Smart Traffic Light control system that 

will kill traffic congestion and furthermore clear way 

for emergency and VIP vehicles simultaneously not 

upsetting different vehicles on street. For this 

microcontroller has been utilized in this task and IR 

transmitters and beneficiaries. These are the two 

generally significant equipment segments in this 

venture. Here fundamentally we are structuring a 

little model so LED are utilized red, green and yellow 

LED's. 

Then we can go for hardware part according 

to circuit. An embedded system is developed which 

consists of a microcontroller, IR transmitter and 

receiver, LED’s. This project is implemented by 

placing IR transmitters, receivers and LED’s at the 4 

way junction, the four paths are represented as R1, 

R2, R3, and R4. The IR transmitters can be increased 

or decreased according to our wish or desire to know 

the Traffic Density. The Block wise representation of 

the system has been shown below. 

 

 

At Vehicle: 

 

 

 

At Junction: 

 

 

Fig. Block diagram 

Working principle: 

 The objective of this project is to use the 

solar energy in powering density based traffic control 

system with remote override facilities. Since solar 

energy is one of the major renewable sources and is 

non-polluted anattempt is made to utilize this energy 

in the traffic control system. A photovoltaic system is 

utilized for powering the system continuously. This 

system contains 2 sections. One is junction node and 

other one is vehicle section. During normal time the 

signal timing changes automatically on sensing the 

trafficdensity at the junction by IR interruption 

method. But in the event of any emergency vehicle 

like ambulance,fire brigade etc.… requiring priority 

are built in with RF remote control unit to override 

the set timing byproviding instantaneous green signal 

in the desired direction by blocking the other lanes by 

red signal. Highertraffic density at one side of the 

junction demands longer green time as compared to 

specific allotted time. Theproposed traffic control 

system using arduinouno (Atmega328p) duly 

interfaced with photo sensors,changes the junction 

timing automatically to accommodate movement of 

vehicles smoothly to avoidunnecessary waiting time 

at the junction. The density of the vehicles is 

measured in three zones i.e., low trafficzone, medium 

traffic zone, high traffic zone based on which timings 

are allotted accordingly. The overridefeature in this 
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unit is activated by using web camera.The on board 

RF transmitter operated from the emergency vehicle 

which in turnprovides a high priority for all 

emergency vehicles. 

Flow chart: 

 The working flow of the system has been 

shown below. 

 

Fig. Flow Chart 

 

IV HARDWARE IMPLEMENTATION 

  

In this section, we have to discuss the 

hardware used in this project. 

1) Microcontroller ATmega328P 

 The heart of the system is microcontroller 

ATmega328P. This microcontroller is fall under AT 

mega microcontroller. It has chip ROM which is in 

form of flash memory. After sometime flash memory 

can be erased which provide fast process. We are 

selecting this microcontroller ATmega because it is 

easy of programming, sufficient number of input 

output lines, manageable size of RAM and ROM and 

simple architecture. System program and application 

program are stored using RAM and ROM. 

 

 

2) IR Sensor 

This IR sensor detects vehicle and also 

calculate the traffic at the junction. Thermal radiation 

is emitted by all the objects in the infrared spectrum. 

The infrared   this type of radiation which is not 

visible to human eye.  

Advantages 

· Easy for interfacing  

· Readily available in market Working  

The basic idea is to make use of IR LEDs to 

send the infrared waves to the object. Another IR 

diode of the same type is to be used to detect the 

reflected wave from the object. For example, when 

vehicle come to the junction then sensor detects this 

vehicle and increment the counter at micro controller.  

The signals generate from sensor will be applied to 

input switching circuit. These input signals which 

generate from sensors will be in the form of digital 

signals that indicate to presence or absence of a 

vehicle. These digital signals from each road will be 

given to the input port of microcontroller, where the 

microcontroller will determine the length of vehicle 

at each road and counts the length of each road and 

decide to on which road which signal is glow [7]. 

This information is the input to microcontroller to 

determine the various timing signals where the ON 

and OFF time of the four junctions will be calculated 

by microcontroller. 

 

3)LDR sensor 

LDR is also known as Light Dependent 

Resistor. .A photo-resistor is made of a high 

resistance semiconductor. If light falling on the 

device is of high enough frequency, photons 

absorbed by the semiconductor give bound electrons 

enough energy to jump into the conduction band. The 
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resulting free electron (and its hole partner) conduct 

electricity, thereby lowering resistance. 

4) Solar Panel  

The term solar panel is used colloquially for 

a photo-voltaic (PV) module. A PV module is an 

assembly of photo-voltaic cells mounted in a frame 

work for installation. Photo-voltaic cells use sunlight 

as a source of energy and generate direct current 

electricity. A collection of PV modules is called a PV 

Panel, and a system of Panels is an Array. Arrays of a 

photovoltaic system supply solar electricity to 

electrical equipment. Photovoltaic modules use light 

energy (photons) from the Sun to generate electricity 

through the photovoltaic effect. Most modules use 

wafer-based crystalline silicon cells or thin-film cells. 

The structural (load carrying) member of a module 

can be either the top layer or the back layer. Cells 

must be protected from mechanical damage and 

moisture. Most modules are rigid, but semi-flexible 

ones based on thin-film cells are also available. The 

cells are connected electrically in series, one to 

another to a desired voltage, and then in parallel to 

increase amperage. The wattage of the module is the 

mathematical product of the voltage and the 

amperage of the module. 

5) Web camera 

A webcam is a video camera that feeds or 

streams an image or video in real time to or through a 

computer to a computer network, such as the Internet. 

Webcams are typically small cameras that sit on a 

desk, attach to a user's monitor, or are built into the 

hardware. Webcams can be used during a video chat 

session involving two or more people, with 

conversations that include live audio and video. Web 

Camera is a new generation product with the 

combination of analog camera & IP video 

technology. Despite all functions which analog 

cameras have, IP camera can compress and encrypt 

video and audio signal then send it to remote 

terminals through internet with its built-in processor 

and web server. With its IP address, users can use 

standard PC browser to visit IP camera, real time 

monitor targets, manage and store video or image, 

PTZ control also is available through network.  

6)RF technology 

An RF module (short for radio-frequency 

module) is a (usually) small electronic device used to 

transmit and/or receive radio signals between two 

devices. This wireless communication may be 

accomplished through optical communication or 

through radio-frequency (RF) communication. For 

many applications, the medium of choice is RF since 

it does not require line of sight. RF communications 

incorporate a transmitter and a receiver. They are of 

various types and ranges. Some can transmit up to 

500 feet. RF modules are typically fabricated using 

RF CMOS technology. 

RF modules are widely used in electronic 

design owing to the difficulty of designing radio 

circuitry. Good electronic radio design is notoriously 

complex because of the sensitivity of radio circuits 

and the accuracy of components and layouts required 

to achieve operation on 65 a specific frequency. In 

addition, reliable RF communication circuit requires 

careful monitoring of the manufacturing process to 

ensure that the RF performance is not adversely 

affected. Finally, radio circuits are usually subject to 

limits on radiated emissions, and require 

Conformance testing and certification by a 
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standardization organization such as ETSI or the U.S. 

Federal Communications Commission (FCC). For 

these reasons, design engineers will often design a 

circuit for an application which requires radio 

communication and then "drop in" a pre-made radio 

module rather than attempt a discrete design, saving 

time and money on development. 

Several carrier frequencies are commonly 

used in commercially available RF modules, 

including those in the industrial, scientific and 

medical (ISM) radio bands such as 433.92 MHz, 915 

MHz, and 2400 MHz. These frequencies are used 

because of national and international regulations 

governing the use of radio for communication. Short 

Range Devices may also use frequencies available for 

unlicensed such as 315 MHz and 868 MHz. RF 

modules may comply with a defined protocol for RF 

communications such as Zigbee, Bluetooth Low 

Energy, or Wi-Fi, or they may implement a 

proprietary protocol. 

V RESULTS 

 The real time view of the system has been 

shown below. 

 

Fig. complete hardware model 

The expected outcome of our system is to 

solve congestion problem on junction without human 

in automatic mode and with human interaction in 

manual mode. Our system provides control on traffic 

using automatic and manual mode (for example if 

any rally comes then set manual mode by setting 

time). So even if any emergency vehicle detect by 

sensor then give path to these vehicle and set traffic 

system as it is. So traffic problem is easily solved by 

using Intelligent Traffic Light Control System. 

VI CONCLUSION 

This project we introduced sensor based 

technology for traffic control and has been quite 

successful in determining the density of vehicles and 

giving delays according to that working as a 

Intelligent Traffic Light Control System. The 

physical hardware and software was successfully 

developed.  We conclude that it provides powerful 

solution to improve existing system with the new 

intelligent traffic light controller.  This project has 

two major phases 1. Blinking of traffic signal light 

according to the traffic level present on the road. 2. 

This system manage traffic when any emergency 

vehicle come. For example ambulance, fire bridged 

etc.  Proposed system will have wider future scope 

that traffic police can get traffic violation information 

at the time of override at junction. We have 

calculated the delays for green,red, yellow, cycle 

length which are useful in designing proper Traffic 

light control system by calculating certain parameters 

related to signal design. From the calculations we can 

adjust the sensors and delay according to density. The 

proposed model is really helpful in eradicating 

Traffic congestion at traffic lights and passing 

emergency vehicle in traffic without waiting for 

green light. 
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