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ABSTRACT- This project presents an Al-

driven Smart Traffic Management System for
Urban  Congestion that uses artificial
intelligence and computer vision to improve
traffic flow and road safety. The system
enhances urban transportation by monitoring
traffic conditions in real time, detecting
vehicles, and analyzing traffic density at road
intersections. It ensures efficient traffic signal
management and intelligent decision-making
through Al-based analysis. The system uses
camera-based monitoring and image processing
techniques to detect vehicles, identify traffic
congestion, and provide adaptive traffic control.
It can also detect road hazards such as potholes

to improve road safety.

Traditional traffic management systems rely
on fixed traffic signal timings and manual
monitoring, which are inefficient during
peak hours and unexpected traffic
conditions. These systems are unable to

dynamically adjust to changing traffic

patterns, resulting in increased congestion,
longer travel times, fuel wastage, and higher
pollution levels. There is a need for an
intelligent, automated, and cost-effective
traffic management system that can
accurately  monitor road conditions,
optimize traffic flow, and support safer and

smarter urban transportation.

KEYWORDS: Artificial Intelligence (Al),
Intelligent Transportation System (ITS),
Computer Vision, Traffic Density Detection,
Vehicle Traffic  Signal

Optimization, Urban Congestion, Real-

Detection,

Time Monitoring, Image Processing, Road

Safety.
INTRODUCTION

Urban areas face increasing traffic
congestion due to the rapid growth of
vehicles and population. With advancements

in Artificial Intelligence (Al) and Computer
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Vision, intelligent traffic management has
become an effective solution for monitoring
and controlling traffic flow. This project
combines Al-based vehicle detection, traffic
density analysis, and real-time monitoring to
improve traffic signal management and
reduce urban congestion. The proposed
system not only minimizes traffic delays and
enhances road safety but also adds an
additional layer of intelligence by optimizing
traffic flow and supporting efficient

transportation management.
LITERATURE SURVEY

Smart traffic management systems have gained
significant attention in recent years due to rapid
advancements in Artificial Intelligence (Al),
Computer Vision, and Intelligent
Transportation Systems (ITS). A smart traffic
management system is designed to monitor,
analyze, and control traffic flow in urban areas
using real-time data collected from cameras and
traffic sensors. The core concept of smart traffic
management revolves around intelligent traffic
monitoring, automated signal control, and Al-
based decision-making to reduce congestion,
improve road safety, optimize travel time, and
enhance the overall efficiency of urban

transportation.

RELATED WORK

Several researchers have contributed to the
development of smart traffic management
systems with the aim of reducing urban
congestion, improving road safety, and
enhancing transportation efficiency. Early
research in this domain focused on
conventional traffic management systems,
where traffic signals operated using fixed
timing schedules and manual monitoring.
These systems relied on predefined signal
patterns and limited traffic data, offering
minimal adaptability to changing traffic
conditions and resulting in inefficient traffic

flow during peak hours.

EXISTING SYSTEM

The existing traffic management systems
mostly rely on fixed traffic signal timings,
manual monitoring, and conventional traffic
control methods. These systems cannot adapt
to changing traffic conditions in real time,
leading to traffic congestion, longer travel
times, and increased fuel consumption.
Traffic monitoring is often limited, making it
difficult to detect congestion, accidents, or
road hazards quickly. Current systems also
lack  intelligent decision-making  for
optimizing traffic flow based on vehicle

density. As a result, emergency vehicles may
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face delays, and traffic authorities have
limited support for efficient traffic
management. Overall, the existing system
lacks real-time analysis, automation,
adaptability, and Al-based intelligence
required for effective urban traffic

management.

PROPOSED SYSTEM

The proposed system implements an Al-
driven Smart Traffic Management System
to monitor and control wurban traffic
efficiently. It continuously analyze live
traffic using cameras and computer vision
techniques to detect vehicles, measure traffic
density, and identify congestion in real time.
Based on the traffic conditions, the system
optimizes traffic signal timings to improve
vehicle flow and reduce delays. It can also
detect road hazards such as potholes and
monitor traffic incidents, enabling quicker
response by traffic authorities. The system
eliminates the limitations of fixed-time traffic
signals by providing intelligent, adaptive
traffic control. Traffic data is securely
processed and stored for analysis, helping
authorities make informed decisions and
improve  overall road safety and

transportation efficiency.

SYSTEM ARCHITECTURE

The architecture of the Al-driven Smart
Traffic Management System consists of
traffic cameras, an Al processing unit, a
traffic database, and a traffic signal control
system. The traffic cameras capture real-time
road videos and send them to the Al
processing unit.The Al processing unit
detects vehicles, measures traffic density, and
identifies congestion using computer vision.
Based on the traffic conditions, the system
automatically adjusts traffic signal timings to
improve traffic flow. The traffic data is stored
in the database for future analysis. This
architecture helps reduce traffic congestion,
improve road safety, and provide efficient

real-time traffic management.

Traffic Camera Setup
Cameras installed at various road
intersections capture real-time video

Vehicle Detection &
Traffic Monitoring
Detects and counts vehicles
in real-time from the video stream
Al Processing Traffic Database
(OpenCV + YOLO (Traffic Data &

Vehicle Detection) Vehicle Count)

Al models proces

Stores traffic data,
vehicle count, congestion
levels, and historical

cords

Analyze Traffic Density &

Detect C i
Analyzes vehicle count and density

t0 detect congestion levels in real-time

!

Optimize Traffic Signals /
Generate Traffic Alerts

Adjusts signal timing automatically
and sends alerts to authorities and drivers

Fig 1: System Architecture
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METHODLOGY DESCRIPTION

The methodology of the Smart Traffic
Management System for Urban Congestion is
designed to provide intelligent traffic
monitoring, analysis, and control using
Artificial Intelligence (AI) and Computer
Vision technologies. The system follows a
structured approach that includes real-time
traffic data acquisition, vehicle detection,
traffic density analysis, intelligent decision-
making, and adaptive traffic signal control.
This enables efficient traffic flow, reduces
congestion, improves road safety, and
supports better traffic management in urban

arcas

RESULTS AND DISCUSSION

Fig2: Sign In Page
The Sign In page allows authorized users to
securely access the Smart Traffic
Management System. Users enter their

username and password to log in before

accessing traffic monitoring and analysis

features.

Uplozd Traffi Video

Fig 3: Upload Traffic Video

The Upload Traffic Video module enables
users to upload recorded traffic videos for
analysis. The uploaded video is processed
using Al and computer vision techniques to
detect vehicles and evaluate traffic

conditions.

Fig 4: Live Traffic Monitoring

The Live Traffic Monitoring module displays
real-time traffic information, including traffic
density, weather conditions, person count,

pothole detection, and garbage detection. It

International Journal of Data Science and loT Management System

1JDIM, 2026, 5 (3), 447-453 | 450



ISSN: 3068-272X

www.ijdim.com

International Journal of

DATA SCIENCE AND IOT MANAGEMENT SYSTEM

Peer Reviewed, Referred & Indexed Journal

Original Research Paper

also provides congestion levels for different

directions and suggests the best route

FigS: Uploaded Video Analysis
This module presents the analysis results of
the uploaded traffic video. It displays traffic
density, detected road conditions, vehicle and
person counts, direction-wise congestion
status, and recommended routes for smoother

traffic flow.

CONCLUSION

The Al-driven Smart Traffic Management
System for Urban Congestion enhances
traffic efficiency and road safety by
intelligently monitoring traffic conditions
and optimizing traffic flow in real time. By
detecting vehicles, analyzing traffic density,
identifying road hazards, and reducing
congestion through adaptive traffic signal
control, the system provides a reliable,
efficient, and intelligent solution for modern

urban transportation.

FUTURE SCOPE

The proposed Al-driven Smart Traffic
Management System for Urban Congestion
can be further enhanced by integrating
advanced deep learning models to improve
the accuracy of vehicle detection, traffic
density analysis, and congestion prediction
under different weather and lighting
conditions. The system can be extended to
support cloud-based data storage and mobile
applications for remote traffic monitoring
and management. Integration with IoT
devices such as smart traffic signals, road
sensors, and surveillance cameras can
provide a fully automated intelligent
transportation system. Additionally, real-
time alert systems for accidents, road
hazards, emergency vehicles, and traffic
congestion can be implemented using SMS or
mobile notifications to improve traffic
management, road safety, and emergency

response.
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