
 

 
 

 

 
Journal of Green Engineering (JGE) 
 

    Volume-10, Issue-10, October 2020 
  

 

 

 

 

 

 

 

 

 

 

 

An Intelligent Traffic Light Controller (TLC) 
System Using IoT Model 

 

1
Debnath Bhattacharyya, 

1
Venkata Naresh Mandhala, 

2
B. Dinesh 

Reddy and 
2
N.Thirupathi Rao

 

 

1
Department of Computer Science and Engineering, Koneru Lakshmaiah Education 

Foundation, Vaddeswaram, Guntur, AP, India. 

E-Mail:debnathb@gmail.com, mvnaresh.mca@gmail.com 
2
Department of Computer Science and Engineering, Vignan’s Institute of 

Information Technology, Visakhapatnam, AP, India. 

 

Abstract 
 
Traffic problems in cities and developing cities are proliferating. Several 

methods are being followed to reduce the congestion on city roads. In the 

current article, an attempt has been made to identify the number of vehicles 

on city roads and based on the number of vehicles on city roads, the traffic 

lights are controlled automatically such that to reduce the congestion on city 

roads. Identifying vehicles on different lanes at traffic signals and trying to 

control the signals based on the number of vehicles. The current model was 

developed and implemented on the platform of Python, and the testing of the 

current model was done with four cases. The results observed for the four 

test cases are excellent and encouraging. The exact method and it's 

functioning and the results are displayed in the results and discussions 

sections in detail. 

 

Keywords: Traffic lights, traffic vehicles, Raspberry Pi, intelligent lights, 

congestion on roads, Internet of Things. 

 

1 Introduction 
 

Several cities in India are getting more and more in number in recent 

days [1, 2]. The utilization of vehicles and the number of people staying in 

cities is also increasing in large number. As the number of vehicles is  
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                  increasing in these developing these cities, the traffic in those cities is  

growing in large number from time to time. As a result of more number of 

traffic jams and traffic congestions in the cities. As a result, people are 

suffering a lot by this increasing number of traffic congestions and the  

number of traffic jams [3, 4, 5]. The journey times from various locations 

also getting increased day today. As a result of it, the people are losing their 

valuable times, valuable money and some other areas also. Some of the cities 

already started the concept of Odd and Even number of vehicles concept in 

some major cities. One day they will allow all odd-numbered vehicles to 

move in the cities and on the other day, the even-numbered vehicles will 

move on the city roads [6, 7, 8, 9]. The pollution and the vehicle number can 

be controlled to some extent by using this number of steps to reduce it. 

In the current considered model, an attempt has been made to identify the 

number of vehicles on road lanes at various signal points on city roads and 

trying to identify the density of vehicles and the number of vehicles count 

and based on the count of the vehicles; the traffic signals are controlled 

automatically with an automated program based unit which was designed and 

developed by Python programming and the Raspberry Pi unit [10, 11, 12, 

13]. A single unit consists of all the components of a computer, and its 

related units were made, and the working of it was tested with various cases 

of inputs. These units can be considered as a single unit computer or the 

controller with which the traffic signals can be controlled and maintained 

correctly [14, 15, 16]. 

In the current work, a Raspberry Pi unit is used as a microcontroller-

based unit which can be used as the processing unit primary device [17, 18, 

19]. This device is used due to the reason that it is highly used in most of the 

applications on nowadays and the cost of this unit is also meagre and 

affordable for most of the developers or the manufacturers. In the current 

work, the unit used was the Raspberry Pi model with a version of B+ [20].  

 

1.1 Raspberry Pi Image 
 

  The Raspberry pi is a commonly used unit that can be available in the 

market for cheaper costs with more advantageous and more benefits. It 

generally comes with a single board, and a microcontroller was placed on it 

[21]. A sample picture of the Raspberry Pi unit was shown in figure 1and 

explained in detail as follows, 

The Raspberry Pi is/has 

1) Small, tiny, the size of a credit card 

2) Much less powerful than the average desktop/notebook (2015) 

3) Cheap, with some patience you can get it for U$35 

The big difference is cost. Pi is cheap. The raspberry pi 2 is a much better 

machine. It is merely a mix between a computer and a micro-controller. 

These run well on the Pi.  
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Figure 1Raspberry PI Image 

 

2 Literature Review 
 

Traffic management and traffic density are the two critical points to be 

considered for the development of any city or any country. Several cities in 

India are growing very fast and rapidly and as a result of it the traffic density 

in those cities also growing in faster way. Hence, in the current section, a 

detailed analysis on the previous works that were done on traffic controlling 

or traffic density identification and preventive measures have been 

considered and followed for reducing the traffic in the developing cities. 

Some of those authors’ contributions and their work model analysis are 

presented as follows, 

K. Vidhya and et al. [1] had developed a controlling traffic system by 

capturing the images at the traffic junctions and converting those images to 

the greyscale images and based on the threshold values of the pixels on those 

images, the number of vehicles at each signal points are identified. Based on 

the number of images at the signal points for that particular point of time, the 

traffic signals are controlled. 

A. Ms PromilaSinhmar [2] proposed a traffic controlling model by using 

IR sensors. They had utilized these IR sensors with the combination of 

microcontroller units such that to control the traffic signal lights and various 

junctions in cities. Both the units of IR sensors are placed on both sides of 

the roads, and the processing is being done. The system will count the 

number of vehicles, and the data was transferred to the microcontroller unit 

and based on the density of the data, the controller unit will change the traffic 

lights at proper intervals of time. 

Rashid Hussain and et al. [3] had proposed a network-based traffic 

controlling system using sensors. Here, the traffic was identified by various 

sensors, and the traffic was being controlled based on the data being 

capturing by the sensors. They also discussed the advantages and  



 
 

 

 

 

 

 

disadvantages of using both the image processing based models and sensor-

based models for controlling and maintaining the traffic signals at various 

locations of the cities. 

James AdunyaOmina [10] discussed how Fuzzy rationale could be 

utilized in the improvement of a shrewd traffic light control framework. 

Traffic light control calculation assumes a first job in improving control of 

traffic stream in the urban communities, anyway despite the way that 

numerous urban communities have effectively utilized traffic lights, little has 

been done to set up how fluffy rationale can be utilized to upgrade traffic 

light control calculation. Expanding on short writing in regards to utilization 

of fluffy rationale in rush hour gridlock light control calculation, where 

drivers are permitted to cooperate on the whole and keenly with the earth, 

savvy traffic light calculation framework dependent on fluffy rationale idea 

is proper and appropriate for our streets because of its versatile nature.  

 

3 Existing System 
 

To reduce the traffic congestion at signals in cities with massive traffic, 

several methods have been developed and implemented for reducing the 

congestion and waiting period at various signal points in the cities. Several 

models were developed such that to identify the traffic density and to control 

the signals. But, most of the authors had not used the process of counting the 

number of vehicles or trying to identify the road density with vehicles was 

very less. Hence, in the current work, we tried to implement the method of 

identifying the vehicles and traffic density based on the images and tries to 

control the signals. 

 

4 Proposed System 
 

In the current system, an attempt has been made to identify the number 

of vehicles on the different lanes or in other words an attempt has been made 

to analyze the traffic density on various lanes of roads at traffic signals in 

high-density cities. The images taken from the cameras are converted to 

monochrome images. The images are analyzed, and the density of the 

vehicles is found by bridging source module with COHOG algorithm and the 

computer vision library. The entire process is carried out in four modules and  

is explained in detail in the following sections. The entire process is carried 

out in Java Swings and Python programming. 

 

4.1 Modules of the Current System 
 

As shown in Figure 2, the current Intelligent Traffic Light Control 

System uses four modules: which are, 
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1) GPIO 

      2) User Interface 

      3) Computer Vision Library 

      4) Bridging Source 

 
Figure 2 Modules are working in the Project  

 

4.1.1 GPIO 
 

The primary work of the current unit is to monitor and work on both inputs 

and outputs to the current system, and the connections for supplying such 

data is also collectively taken care by this unit. 

 

4.1.2 User Interface 
 

The significant contribution and working of the current unit in the 

proposed model were to display the outputs being generated from the 

proposed model and also the type of input signals are giving to the model. 

The other details of the type of images, number of images and type of the 

output to be displayed are given on the current model unit. 

 

4.1.3 Computer Vision Library 
 

We should begin by presenting two or three instruments that are intended 

for picture preparing, as indicated by their names. These devices are OpenCV 

(Open Computer Vision) and the SimpleCV (Simple Computer Vision) 

outline work that permits its streamlined use with Python language. 

 

4.1.4 Bridging Source 
 

The image received from the User Interface is processed by using Bridging 

Source module, and Computer Vision Library used to count the number of 

vehicles by again referring back to Bridging Source. Then finally Bridging 

Source converts the count into time and sends to the GPIO, as it controls the 

light.    



 
 

 

 

 

 

 

5 Working of The Current System 
 

The Architecture for Intelligent Traffic Lights Control System is shown 

in figure 3, and works as follows: The typical image or the image taken from 

the camera placed on the traffic signal is collected and given as input to the 

current system for further processing. The image given to the current system 

as input is converted to the greyscale image and also to the form of the digital 

form of an image. The expert knowledge is in the form of a set of egons 

where each egon is a monochromic sparse image. We use these egons to 

subtract the background from the given image and execute counter identifiers 

to identify vehicles and get the number of vehicles in it. The so-identified 

vehicles are turned using maxima edge detectors to separate falsely identified 

vehicles and count them correctly.  

 

 
Figure 3 Architecture for Intelligent Traffic Lights Control System 

 

Build a breadboard circuit. Install and prepare the Raspberry Pi single-board 

computer. Integrate our Java swing applications with Pi4J library for the 

above circuit. Download and install the OpenCV library. Implement the 

designed system using the OpenCV library and Java swings to use the 

cohesion and the counter algorithms to approximately count the number of 

vehicles in the given frame and accordingly control the time out of green 

light on the board. Test the system with different images. 
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6 Results and Discussions 

 
The working of the current system was tested for various scenarios with 

various types of inputs. The working was done in the following cases as 

follows, 

The first case is as follows to test if an image with no vehicles is being 

detected well.  

The input image is shown in figure 4 which is as follows, 

 

 
 

Figure 4 Input of the first case 
 

And the Desired output for the input file is given in Figure 5 which is a  

monochromic image, and is as follows, 

 

 
 
 

Figure 5 Output of the first case 



 
 

 

 

 

 

 

Expected Result:  0 vehicles approximately. 

Actual Result:   Same as expected      TEST PASSED 

Test Case 2: 

In the current case, the objective is to test if an image with no vehicles is 

being detected well.The input image is shown in figure 6 which is as follows, 

 

 
 

Figure 6 Input of the second case 

 

And the Desired output for the input file is given in Figure 7 which is a 

monochromic image, and is as follows, 

 

 
 

Figure 7 Output of the second case 

 

Expected Result:  1 vehicle approximately. 

Actual Result: same as expected      TEST PASSED 

In the third case, the target is to identify the vehicles on the road, The 

input image is shown in figure 8 which is as follows, 
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Figure 8 Input of the third case 

 

And the Desired output for the input file is given in Figure 9 which is a  

monochromic image, and is as follows 

 

 
 

Figure 9 Output of the Third Case 

 

Expected Result:  7 vehicles approximately. 

Actual Result: 10 vehicles identified approximately     TEST PASSED 

In the current test case, the vehicles on the road lane are to be identified, 

The input image is shown in figure 10 which is as follows, 
 

 

 

 



 
 

 

 

 

 

 

 

 

 
 

Figure 10 Input of the Fourth Case 
 

And the Desired output for the input file is given in Figure 11 which is a 

monochromic image, and is as follows, 

 

 
 

Figure 11 Out of the Fourth Case 

 

Expected Result:  20 vehicles approximately. 

Actual Result: 25 vehicles identified TEST PASSED 

As a whole, the current considered model works well for various scenarios 

of traffic vehicles at various junctions with various numbers of vehicles. The 

proposed model is working correctly by identifying the number of vehicles  
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and based on that traffic density values and number of vehicles, the traffic 

lights are being operated either in green in colour or red colour. 
 

7 Conclusion 
 

To reduce the traffic congestion on city roads and various traffic signals 

in cities, an attempt has been made to propose a traffic controlling model 

such that to control the traffic by using some intelligent logic. The traffic 

density was measured by using the OpenCV tool. By using the current tool, 

the number of vehicles is present on the lanes of signal pointed are identified 

and calculated. The proposed system reduces traffic congestion and traffic 

problems to some extent by controlling the traffic lights with green and red 

combinations. 
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