e V2
gr =
Ufﬁ@ International Journal of Scientific Research in Engineering and Management (IJSREM)
w Volume: 09 Issue: 12 | Dec - 2025 SJIF Rating: 8.586 ISSN: 2582-3930

Smart Traffic Light Control System Using Arduino

Author 1 Name: Prof. Poornima S
Author 1 Designation: Assistant Professor ECE department,
Author 1 Institution: Amruta Institute of Engineering and Management Sciences Bidadi Bangalore
Author 2 Name: Akash K
Author 2 Designation: Student ECE department
Author 2 Institution: Amruta Institute of Engineering and Management Sciences Bidadi Bangalore
Author 3 Name: K Kishor
Author 3 Designation: Student ECE department

Author 3 Institution: Amruta Institute of Engineering and Management Sciences Bidadi Bangalore

Abstract

The rapid growth of urban populations has caused a substantial rise in road traffic, leading to congestion, excessive fuel
usage, and environmental pollution. Traditional signal control methods rely on preset time intervals and lack the ability
to respond to varying traffic volumes, which results in inefficient traffic management. This study introduces a Smart
Traffic Light Control System based on Arduino that regulates signal operation by analyzing real-time traffic conditions.

I. Introduction

Increasing vehicle usage in modern cities has created serious challenges in roadway management, including frequent
congestion, longer waiting periods, and elevated pollution levels. Conventional traffic signal arrangements operate with
predetermined timing cycles and do not consider real-time roadway conditions, which often leads to inefficient signal
allocation and unnecessary delays. As urban transportation demands continue to expand, there is a strong need for
intelligent and adaptive control mechanisms.

II. Literature Review

Several authors have proposed Arduino-based traffic control models that employ infrared, ultrasonic, or magnetic
sensors to estimate vehicle density. Their findings indicate that sensor-driven signal adjustment significantly improves
traffic flow when compared to static timing methods. Some studies incorporated image processing and camera-based
detection; however, such approaches often required high computational power and increased implementation costs,
limiting their practicality for small-scale intersections
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II1. System Design and Methodology

The methodology begins with real-time data acquisition from the sensors, followed by interpretation of traffic intensity
on individual road segments. Based on the evaluated conditions, the microcontroller calculates appropriate signal
durations and assigns priority to heavily occupied lanes. Light-emitting diodes (LEDs) representing red, yellow, and green
signals are then activated according to the computed sequence. The process repeats continuously, allowing the system to
adapt dynamically to changing traffic patterns. This design ensures reduced waiting periods, balanced signal distribution,
and improved intersection performance while maintaining simplicity and cost efficiency.
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Figure 1: Smart traffic control system using Arduino

IV. Hardware and Software Implementation

The hardware setup of the smart traffic light system is centered on an Arduino microcontroller, which acts as the core
control element. Input devices such as infrared or ultrasonic sensors are installed near road lanes to detect vehicle
movement and estimate traffic volume. These sensing units transmit electrical signals to the Arduino through interfacing
pins. Output components include light-emitting diodes arranged to represent traffic signals, along with current-limiting

resistors to ensure safe operation. A regulated power supply provides stable voltage to all connected modules, enabling
reliable and continuous functionality of the system.

. Applications
o Urban road crossings for dynamic vehicle regulation and congestion reduction
o Residential localities to improve roadway safety and smooth traffic movement
o School and university campuses for controlled transportation during busy hours
o Parking complexes to manage entry and exit signaling efficiently

VI. Advantages
o Adapts signal timing according to real-time vehicle presence
o Minimizes unnecessary waiting duration at intersections
o Low-cost implementation using readily available components
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o Reduces fuel consumption by limiting idle engine time
o Simple architecture allows easy installation and maintenance
o Supports future expansion with Al and IoT technologies
o Enhances overall traffic efficiency and road safety

VII Limitations

o Sensor accuracy may be affected by environmental conditions
. Limited processing capability compared to advanced controllers
o Performance depends on proper sensor placement and calibration
o Not suitable for extremely complex or high-density intersections
. Requires continuous power supply for uninterrupted operation
. Initial setup may need technical expertise for integration

VIII. Conclusion

The smart traffic light system developed using Arduino presents an effective alternative to conventional signal control
methods by introducing adaptability and automation into traffic management. By utilizing sensor-based detection and
real-time processing, the system efficiently regulates vehicle movement and reduces unnecessary delays at intersections.
Its cost-effective design and straightforward implementation make it suitable for small- and medium-scale applications.

IX. Future Scope

o Integration of machine learning models to forecast traffic patterns and adjust signals proactively

o Expansion through IoT networks to coordinate multiple intersections simultaneously

o Adoption of camera-based detection for improved vehicle classification and accuracy

o Inclusion of emergency vehicle prioritization to reduce response time

o Utilization of renewable energy sources such as solar panels for sustainable operation.
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