
International Journal for Research in Engineering Application & Management (IJREAM) 

ISSN : 2454-9150    Vol-10,  Issue-01, Apr 2024 

113 | IJREAMV10AIMC034                          DOI : 10.35291/2454-9150.2024.0174                    © 2024, IJREAM All Rights Reserved. 

DENSITY-BASED TRAFFIC CONTROL 

USING MACHINE LEARNING 
Sarthak Gaikwad, Student, Computer Engineering, SKN Sinhgad Institute of Technology & 

Science, Lonavala, Maharashtra, India, sarthakgaikwad.sknsits.comp@gmail.com 

Pravin Trimbake, Student, Computer Engineering, SKN Sinhgad Institute of Technology & 

Science, Lonavala, Maharashtra, India, pravintrimbake.sknsits.comp@gmail.com 

Ranjit Mali, Student, Computer Engineering, SKN Sinhgad Institute of Technology & Science, 

Lonavala, Maharashtra, India, ranjitmali.sknsits.comp@gmail.com 

Shirish Kamble, Student, Computer Engineering, SKN Sinhgad Institute of Technology & Science, 

Lonavala, Maharashtra, India, shirishkamble.sknsits.comp@gmail.com 

Shankar Tambe, Professor, Computer Engineering, SKN Sinhgad Institute of Technology & 

Science, Lonavala, Maharashtra, India, tambesl.comp@gmail.com 

ABSTRACT - Density-Based Traffic Control Using Machine Learning is a project used to develop a dynamic traffic 

signal system based on traffic density. The system can detect traffic densities at intersections and change the signal timing 

accordingly. In many big cities worldwide, traffic congestion is a significant challenge. The traditional traffic light scheme 

allocates a fixed amount of time for each side of the intersection, which is not adjustable for varying traffic densities. This 

project utilizes image processing, feature extraction, and segmentation techniques to manage traffic efficiently and 

improve traffic flow. 
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I. INTRODUCTION 

In large urban areas, congestion is becoming a serious issue. 

Congestion, which has led to increased demand for road 

infrastructure, is also caused by mobility and the diffusion of 

vehicles. Indeed, transport infrastructure may not always be 

enough to keep pace with the growth of mobility. The main 

causes of congestion problems are incremental delays, 

vehicle operating costs including fuel consumption, 

pollutant emissions, and stress caused by vehicles in the 

traffic flow, especially when volume is approaching road 

capacity. 

More and more people are spending time trapped in traffic 

jams across cities. Traffic congestion occurs when there is a 

mismatch of demand with available transport capacity. 

Congestion is caused by several factors, including reduced 

road capacity as a result of factors like parked cars, 

increasing vehicle numbers, and traffic signals. In addition, 

road construction and maintenance projects may interrupt 

the flow of traffic as well as temporarily reduce the capacity 

of roads. To minimize the impact of these projects on traffic, 

it is important to plan and coordinate them effectively. 

 

 

II. LITERATURE REVIEW 

Paper: Deep Reinforcement Learning for Traffic Light 

Control 

Author: Xiaoyuan Liang, Xusheng Du 

Description: The use of deep reinforcement learning in 

traffic light control is explored in this paper. The model 

proposed by Liang and Du is based on the use of data 

collected from sensors and vehicle networks to determine 

the duration of traffic signals. They use a deep 

reinforcement learning framework, where traffic scenarios 

are represented as states and activities that correspond to 

the timing of road light changes. The effectiveness of the 

model to control traffic lights has been shown by 

simulation in an automobile network. 

 

Paper: Multi-Traffic Scene Perception Based on 

Supervised Learning 

Author: LISHENG JIN, MEI CHEN, YUYING JIANG, 

AND HAIPENG XIA 

Description: In the context of adverse weather conditions, 

this paper aims to improve machine vision for the 

perception of the traffic scene. Jin et al. have developed a 

method to classify weather conditions using visual 

information derived from aerial pictures of traffic scenes, 
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based on trained neural network algorithms. This approach 

is based on the extraction of basic visual features and the 

training of classifiers using supervised learning techniques, 

enabling machines to recognize and adapt to different 

weather patterns effectively. 

Paper: Active Discriminative Dictionary Learning for 

Weather Recognition 

Author: Caixia Zheng, Fan Zhang, Huirong Hou, Chao Bi, 

Ming Zhang, and Baoxue Zhang 

Description: The proposed approach addresses the 

limitations of traditional classification methods and 

improves the accuracy and adaptability of weather 

recognition systems by using Discriminative dictionary 

learning as a classification model. 

III. WORKING OF PROPOSED SYSTEM 

Density-Based Traffic Control Using Machine Learning is 

used to resolve the traffic problem. By making the signal 

system priority based on the volume of traffic, and then 

switching it back to the normal sequence when the volume 

of traffic is reduced, we make a slight change in the signal 

system. The system shall count the number of vehicles in 

each part of the road and, following an analysis, it shall make 

a suitable decision as to which route should be at the highest 

priority and with the shortest delays for the relevant traffic 

light. 

1. METHODOLOGY 

Algorithm: 

Convolutional Neural Networks: 

 For applications of image and video recognition, 

convolutional neural networks are specialized. In particular, 

CNN is used to perform image analysis tasks such as 

identification of objects and segmentation. There are four 

types of neural network layers in the Convolutional Neural 

Network. 

Convolutional Layer: Each input neuron is connected to the 

next secret layer in a normal brain system. Only a small part 

of the input layer neuron is connected to the hidden layer in 

CNN. 

Pooling Layer: To decrease the dimensionality of the 

feature map, a pooling layer must be used. In the hidden 

layer of the CNN, there will be multiple activation pooling 

layers. 

Flattening: Flattening is the conversion of the data to a 1D 

array to insert it into the next layer. To make a single long 

feature vector, we're going to reduce the output of 

convolution layers. 

Fully-Connected layer:  The last couple of layers in the 

network are fully connected layers. Output from the final 

pool or convolutional layer is input to a fully connected 

layer, flattened, and then fed into it. 

Transfer Learning:  Transfer learning is a machine learning 

technique in which the model that has been taught on one 

task may be reused to start training for another. In the 

context of CNNs, pre-trained models trained on large 

datasets (e.g., ImageNet) can be fine-tuned for specific 

tasks such as traffic analysis and density-based traffic 

control. 

2. SOFTWARE INTERFACE 

The software interface for the "Density Based Traffic 

Control Using Machine Learning" project makes sure to 

have a user-friendly environment and it includes: 

Data Gathering:  Use different sources, such as sensors, 

cameras, or GPS devices, to collect traffic data. For further 

processing, it stores the data in a suitable database. 

Data Preprocessing:  To remove noise and 

inconsistencies, the collected data is cleaned and 

preprocessed. For machine learning models, it converts 

data into usable formats. 

Machine Learning Model:  Make a machine learning 

model that can anticipate traffic density or congestion 

based on past and real-time data. Consider using 

algorithms, such as regression, decision trees, random 

forests, or deep learning techniques, such as neural 

networks. 

3. ADVANTAGES AND DISADVANTAGES 

      Advantages: 

● Real-time traffic data may be analyzed by 

machine learning models. 

● This will allow for dynamic adaptation to change 

conditions of traffic. 

● Increased traffic flows lead to lower fuel 

consumption. 

● The reduction of congestion results in a reduction 

of vehicle emissions. 

● ML-based systems are instrumental to the 

environment by lowering engine idling and stop-

and-go traffic. 

      Disadvantages: 

● The accuracy and abundance of data are essential. 

● The development and deployment of multimodal 

traffic control systems may present technical 

challenges. 

● Privacy issues may arise when traffic data is 

collected for ML. 

●  In the system there may be a need for humans to 

intervene. 
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IV. SYSTEM PROTOTYPE 

 

      Fig 1. Traffic Image 

 

Fig 2. Login Page 

V. RESULTS 

 

Fig 3. System Architecture 

 In dealing with traffic jams in cities, "Density-Based Traffic 

Control Using Machine Learning" has shown results. To 

predict how crowded the roads would be, we used smart 

computer techniques. To ensure the smooth flow of traffic, 

we were able to rapidly change our traffic signals and roads. 

We found that our system reduced congestion and 

improved traffic flow when we tested it. That's great news 

for urban planning because it means we can use this 

technology to better manage traffic.  We can reduce the 

number of traffic jams, help people get to their destination 

more quickly and even cut down on pollution from cars 

waiting in congestion by using our system in real cities. 

Moreover, our system can adapt to changes in traffic 

patterns and make it more efficient at times of high demand 

or unexpected events. Overall, our research shows how 

smart technology, such as machine learning, can improve 

the efficiency of urban transport systems for all. 

VI. CONCLUSION 

To capture real-time traffic condition notifications, we can 

integrate our system with an application to analyze official 

traffic signals. Therefore, while results are displayed on 

your website's console, our system will be capable of 

detecting traffic-related events in the worst case. In 

addition, a detailed examination is being carried out on 

integrating our system into more complex traffic detection 

systems. The infrastructure may include advanced physical 

and social sensors like social media streams. 
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