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Abstract:  Traffic control and management system is one of the most important issues for the modern cities 

in most of the countries. Thereby, in India, this issue is becoming vulnerable day by day. In the city of 

Prayagraj, a large number of vehicles are moving in different roads every day. The number of road vehicles 

is growing fast. In contrast to this, infrastructure growth is slow and the traffic system is chaotic. Moreover, 

the pedestrian as well as the vehicle drivers cross the road and move through the traffic very unconsciously.  

Every year a number of people die or get seriously injured in road accidents. 

Another issue is that typical incandescent traffic lights use 100-watt or 150-watt bulbs that are operating 24 

hours a day, utilizing more than 2.4 kilowatt-hours per day. At 8 cents per kilowatt-hour, only one 

intersection can cost around 43,518Rs per year in electricity. In recent years, significant amount of work has 

been done to relate the traffic system and modern technologies and create a safer and updated system. The 

main objective of this project work is to develop a cost-effective and intelligent dynamo based traffic 

control system that not only encourages the citizens to be more conscious about traffic safety but is also 

fully automated. the traffic congestion on the roads in India is being used as an advantage in this project. 

 

Index Terms – Automated, Smart, Traffic, Energy Conservation 
 

I. INTRODUCTION 

 

An arduino microcontroller based intelligent traffic management system powered by solar panels and 

dynamo. This entire system is density based and self powered. It detects traffic rule violations and also 

displays the street the traffic has been violated on. The main objective of this project work is to develop a 

cost-effective and intelligent dynamo based traffic control system that not only encourages the citizens to be 

more conscious about traffic safety but is also fully automated. The traffic congestion on the roads in India 

is being used as an advantage in this project. Two arduino UNO microcontrollers are used for the working 

and synchronization of the entire project. The traffic activates the dynamo which in turn powers the project. 

Sensors are attached at every road in order to detect the frequency of traffic and to detect if the signal is 

violated while its RED. Both the arduino communicate with each other using the serial communicator. 

 

 

II. RESEARCH METHODOLOGY 
 

The term methodology refers to a systematic way of carrying out of all the activities, by providing a  

Framework of development. It covers the small prints of the different methodologies which can be used for 

the project and selects the most suitable technique for the development of the system. Software development 
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methodologies assist the team working on development in structuring their work in a timely and effective 

manner. 

The features of this system are as follows: 

 

Part 1:  This part is for energy conservation that is the project is self powered. The components we are 

using for energy conservation are dynamo and solar panel. 

Part 2: This part is designed for density based. The components used are Arduino Uno, IR Sensor LED 

lights, Battery, Capacitor implemented in this project which is called solar panel which will convert the 

solar energy into electrical energy, and the energy will get stored in the capacitor. All the energy which is 

generated by dynamo and solar panels will be used to drive the whole traffic management process and other 

applications also. 

 

 
 

 

 
 

 

This is a self powered automated dynamo based traffic management system, In which the dynamo which is 

fitted beneath the earth surface acts as an mechanical motor which in turn produce the electricity as the road 

will get pressed by the pressure of the vehicles. It is based on the concept of converting the mechanical 

energy into the electrical energy apart from dynamo several IR sensors are also used in this project which 

works separately.  The IR sensors which are being controlled by the arduino have been programmed 

accordingly.   The set of first four IR sensors are used to detect any violation of traffic signal made by the 

vehicle, and this occurs when the signal is red and any vehicle tries to breach the signal, but eventually he 

will be detected and fined. And the other IR sensor  are used to measure the density of the traffic so that the 

timer can be set accordingly and green light on that particular road can be turn on respective to the density 

on that lane. Several other components are used like screen which shows the message of violation made by 

any vehicle on the road. A buzzer is also used in this project that produce sound when there is a violation of 

traffic signal. The two arduino which are connected serially with each other have been programmed in such 

a way that both the arduinos produce a collective output by adjusting their parameters and the inputs which 

they received. The first Arduino controls the signal of detecting IR sensors or violation sensors and the 

second Arduino controls the density equation of the traffic system. These Arduinos which combine all the 

parameters and generate the output command that will be performed by the LED lights. All the wires are 

equipped with a small heat sinker to avoid the losses and efficiency can be increased. One more energy 

conserving device is also. 
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III. FINAL IMAGE OF PROJECT 
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IV. CONCLUSION:  

This project Automated Dynamo Based Traffic management System will eliminate the drawbacks of the 

existing system such as high implementation cost, dependency on the external sources of electricity, etc. 

The proposed system aims at effective management of traffic congestion. It is also cost effective than the 

existing system. Furthermore, the project provides a solution for the problems in metropolitan areas all over 

the world caused by congestions and the related sources. Congestions developed to a problem, which affects 

economies worldwide. Particularly metropolitan areas are worst hit under these conditions. Congestions 

have a negative impact on the financial situation of a country, on the environment and hence the overall 

quality of life. The proposed system can be enhanced by using emerging technologies like IoT as well. 

In this project traffic signal will be generated based upon the density. Here, the system consists of sensors 

and the microcontrollers. The sensor will sense the vehicle count and pass it to the microcontroller then the 

controller will alter the signal based upon the count. After generating the signal the controller will reset the 

count to null. Then in addition with this we are generating the power based on two things. First one is the 

dynamo which is our primary source of power and the other source of power is the arrangement of solar 

panels. The following power is stored in battery which may be used in street light, industries and other 

applications etc. 

 

V. FUTURE SCOPE 

In the past five years, the number of vehicles has increased in a frightening manner which has caused 

several major problems for the development of cities causing traffic jams, accidents, and even illnesses due 

to the frustration and stress of the drivers. These problems are due, on the one hand, to poor management of 

road traffic in cities, especially at road intersections based on traditional traffic light management systems, 

and, on the other hand, to unnecessary movement of drivers when looking for free parking spaces in 

congested areas of cars that only injects more traffic into the roads. In this article, we will present an 

intelligent and connected system based on the deployment and implementation of wireless sensor networks 

(WSNs) at road intersections and also in car parks in order to make roads and cities smarter. This system is 

different from existing systems, because it regroups two intelligent systems (the traffic light control system 

and the intelligent parking system) into a single innovative system in order to connect citizens to roads and 

parking spaces in their city remotely and in real time using only one mobile application. 

 Mobile Application 

The global information and management center of our proposed intelligent traffic control system connects 

drivers to city streets via an Android mobile application compared to other existing traffic control systems. 

This management center sends the collected information, from the parking space management center and 

also from the traffic light management center, to a central web server to display the available parking spaces 

and the traffic jam rate in each road crossing of the city and update them in the MySQL database 

automatically. Clients of our proposed system (computers, smartphones, tablets, etc.) will make HTTP 

requests containing the URL of the central server via the Internet. Once the request has arrived at its 

destination, it first passes through an API (Application Programming Interface) which has a procedure 

which will associate the form of the URL with an action to be performed. This API will communicate and 

dialogue with the server to retrieve the data. It retrieves the result and formats it in a JSON data format. 

Afterwards, our customers then receive the response to their requests by obtaining a JSON response which 

contains the data requested in order to be used by our Android Smart Traffic mobile application. 

 Detection and Management of traffic Congestion 

In addition to the earlier method of traffic congestion detection, one more method can be used. A server can 

be maintained which can receive certain crucial data calculated by the Controller of the signals. The main 
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aim is to implement a system that would trace the travel time of individual cars as they pass the roadside 

controllers and compute an average trip time using a rule-based system to decide whether the area is 

congested or uncongested. If congestion is sensed then system would control traffic signals / generate 

automatic re-routing messages to selected approaching vehicles. 4.2 Automatic detection of speed limit 

Violation We can use this technique to calculate the speed of a motorist and to detect if he violates the 

prescribed/set speed limit. If the motorist violates the rule, a warning message will be sent to the motorist 

via audio and/or video interface and penalty will be calculated in the server and billed monthly to the 

vehicle owner. 

 

 Automatic Billing of Core Area / Toll Charges 

Automatic toll collection and automatic ―core area charge‖ collections are also done using the same 

framework. Controller unit will be placed at toll-booth and along the motor able roads around the core area 

which will detect each individual vehicle uniquely within its zone by capturing their device ids and will 

keep records of the time during which the vehicle was seen by those Controllers within its reading zone. 

This information will be sent to a main server. Accordingly the main server will calculate the charges and 

raise bills against the vehicle. 
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