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ABSTRACT: Efficient traffic management systems are required due to the rising traffic congestion caused by the 

rapid rise of urbanization. The goal of this project, "On Smart Traffic Management," is to use cutting-edge machine 

learning algorithms to forecast traffic situations (Low, Normal, High, and Heavy). Although effective, the current 

system's use of Long Short-Term Memory (LSTM) and Logistic Regression may not adequately account for the 

intricacies of traffic dynamics. On the other hand, the suggested system combines the Random Forest, XGBoost, and 

Decision Tree algorithms to improve the accuracy and dependability of predictions. This research aims to create a 

reliable model for forecasting traffic patterns by utilizing historical traffic data, environmental variables, and real-time 

inputs. 

 

While the back-end is created in Python to provide smooth data processing and analysis, the front-end is created with 

HTML, CSS, and JavaScript to create an intuitive user experience. An intelligent traffic management system that offers 

real-time traffic forecasts is the expected result, which will help reduce traffic and enhance urban mobility in general. 
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I. INTRODUCTION 

 

This initiative is driven by the pressing need to alleviate the increasing urban traffic congestion that leads to longer 

commutes, more fuel use, and greater pollution levels. Conventional methods of managing traffic become inadequate 

when cities and populations increase. In order to create a predictive traffic management system that provides real-time 

traffic conditions, the project intends to leverage machine learning. Through the use of cutting-edge algorithms such as 

Random Forest and XGBoost, the initiative aims to offer precise forecasts and insights that traffic authorities may use 

to make proactive decisions. Additionally, by lowering traffic congestion and increasing the general effectiveness of 

transportation networks, the project hopes to support sustainable urban development. The ultimate motivation behind 

this effort is the desire to use efficient traffic management techniques to build smarter, more livable cities. Traffic 

congestion has become a major issue for commuters and city planners alike in the age of rapid urbanization. 

Conventional traffic management systems frequently use static techniques that are unable to adjust to changing 

circumstances, which results in ineffective traffic flow and longer trip times. In order to successfully estimate traffic 

levels, this research suggests a smart traffic management solution that makes use of machine learning techniques. By 

classifying traffic conditions into four categories—Low, Normal, High, and Heavy—the system seeks to give 

commuters and traffic management authorities timely insights. The prediction model's capacity to process enormous 

volumes of historical data and identify trends is improved by the incorporation of sophisticated algorithms like Random 

Forest, XGBoost, and Decision Tree. In the end, this creative strategy aims to make urban traffic management a more 

adaptable and effective system, improving consumers' overall travel experiences. 

 

II. LITERATURE SURVEY 

 

Intelligent Traffic Light Flow Control System Using Wireless Sensors Networks 

In this study, a system for effective traffic signal management is presented in response to the growing automobile 

traffic in urban areas. It presents a wireless sensor network (WSN) based adaptive traffic control system that can 

dynamically modify traffic flow patterns at both single and multiple crossings. Adaptive traffic estimation is made 

possible by the system's intelligent traffic controller, which combines two algorithms: the Traffic Signals Time 

Manipulation Algorithm (TSTMA) and the Traffic System Communication Algorithm (TSCA). With a test bed set up 

for actual measurements, simulation findings show notable improvements in average waiting times and queue lengths. 

There is also discussion on suggestions and future directions. 
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Adaptive traffic signal control using approximate dynamic programming  
In order to improve vehicle productivity and efficiency in traffic networks, this study presents a stand-alone traffic 

control system that can handle a variety of boundary circumstances, such as recurrent and non-recurrent congestion, 

transit signal priority, and downstream bottlenecks. The system evaluates the state of incoming and exit links using 

information from field detectors. It is used with CORSIM micro-simulation to provide a comprehensive analysis across 

various signal phase settings. Even under extremely crowded situations, the results show that the control logic performs 

satisfactorily, especially for commonly used phase designs in networks with many junctions. 

 

Traffic Density Measurement based On-road Traffic Control using Ultrasonic Sensors and GSM Technology  
This study focuses on a novel traffic light control system created for a troublesome crossroads in Uyo Metropolis, 

Nigeria, in order to solve traffic congestion at intersections. The suggested system employs a PIC18F4550 

microprocessor and infrared sensors to adaptively manage traffic flow based on lane density, in contrast to traditional 

systems that assign equal "GO" time to lanes. Strategically placed infrared sensor arrays identify the presence of 

vehicles and transmit information to the microcontroller, allowing for dynamic traffic light modifications. According to 

performance evaluations, this novel method operates noticeably better than conventional traffic light controls, 

improving traffic management and reducing congestion at the designated intersection.  

 

III. PROPOSED SYSTEM 

 

The overview of our proposed system is shown in the below figure. 

 

 
 

Fig. 1: System Overview 

 

Implementation Modules 

 In order for the system to function with pertinent data, users must first upload a dataset. The system will 

probably utilize examples or past data from this dataset to make predictions. 

 The dataset that users have uploaded can be viewed. This feature guarantees process transparency and assists 

users in verifying the information they have submitted. 

 In order to request forecasts or results, users must enter particular values or parameters into the system. The 

variables or features in the dataset most likely match these input values.  
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Implementation Algorithms 

Random Forest 

 One machine learning method for resolving regression and classification issues is the random forest. It makes 

use of ensemble learning, a method that solves complicated problems by combining numerous classifiers. 

 Numerous decision trees make up a random forest algorithm. The random forest algorithm's "forest" is trained 

using bootstrap aggregation or bagging. An ensemble meta-algorithm called bagging increases the precision of 

machine learning algorithms. 

 The decision trees' predictions are used by the (random forest) method to determine the result. It makes 

predictions by calculating the mean or average of the results from different trees. The more trees there are, the 

more accurate the result will be. 

Decision Tree 

 One type of non-parametric supervised learning algorithm is a decision tree. A root node, branches, internal 

nodes, and leaf nodes make up its hierarchical tree structure. 

 Several traditional machine learning methods, including Random Forests, Bagging, and Boosted Decision 

Trees, are based on decision trees. His concept was to depict data as a tree, with each internal node 

representing a test on an attribute (essentially a condition), each branch representing the test's result, and each 

leaf node (terminal node) containing a class label. 

Logistic Regression 

• A logistic function, sometimes referred to as the sigmoid function, is used in logistic regression to model the 

dependent variable's likelihood. With 0 denoting one class and 1 denoting the other, the logistic function 

converts the input data into a probability between 0 and 1. 

 The logistic function is used in logistic regression, a statistical technique for binary classification, to represent 

the relationship between a dependent binary variable and one or more independent variables. 

XGBoost 

 Extreme Gradient Boosting, or XGBoost, is a distributed gradient-boosted decision tree (GBDT) machine 

learning package that is scalable.  

 In supervised machine learning, a model is trained using algorithms to identify patterns in a dataset that 

contains features and labels. The learned model is then used to predict the labels on features in a new dataset. 

 

LSTM 

One kind of recurrent neural network (RNN) architecture called Long Short-Term Memory (LSTM) was created to 

overcome the drawbacks of conventional RNNs, including their inability to recognize long-term dependencies in 

sequential input. Tasks requiring time-series data, natural language processing, and any other situation where context 

from prior inputs greatly affects future outputs are especially well-suited for LSTMs. 

 

IV. RESULTS 

 

 
 

Fig. 2: Home Page 
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Fig. 3: Registration 

 

 
 

Fig. 4: Login 

 

 
 

Fig. 5: Upload Dataset 
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Fig. 6: Model Selection 

 

 
 

Fig. 7: Prediction 

 

V. CONCLUSION 

 

In conclusion, using predictive modeling, the "On Smart Traffic Management" project offers a thorough strategy for 

resolving urban traffic congestion. Compared to more conventional techniques like LSTM and Logistic Regression, the 

suggested approach greatly improves traffic condition forecasts by utilizing cutting-edge machine learning algorithms 

like Random Forest, XGBoost, and Decision Trees. In addition to increasing traffic forecast accuracy, the combination 

of real-time inputs and historical data allows for proactive traffic management techniques. While the Python-based 

back-end enables effective data processing, the CSS, JavaScript, and HTML front-end guarantees accessibility. The 

ultimate goal of this project is to improve the general quality of life for city dwellers by lowering traffic and advancing 

better urban mobility solutions. 
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