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Abstract

Vehicular traffic is increasing worldwide, especially in urban areas, necessitating
ISSN: 2230-9578  improvements in traffic control systems. The aim of this project is to design a traffic light
control system integrated with barrier gate technology, which adjusts signal timing based on
traffic density using Arduino. This system helps reduce traffic rule violations and manage traffic
Volume 17 flow more effectively.
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Introduction

Vehicular traffic is escalating globally, particularly in urban centers. Traditional traffic

control systems are inadequate to manage the increasing demand. Although road safety has
significantly advanced over the years, and The Netherlands ranks among the safest countries
globally, the annual number of road casualties remains unacceptably high. To drive further
Revised: 31.July. 2025 jmprovements, the concept of "Sustainable Safety” was introduced in the early 1990s. This
Accepted: 18 Aug, 2025 initiative aimed to design a fundamentally safe road traffic system. Over the past two decades,
the principles of sustainable safety have guided efforts to enhance road safety across The
Netherlands. The measures implemented under this vision have successfully contributed to a
noticeable decrease in road casualties’. Odido etal said that Unmanned Aerial Vehicle (UAV)
are very useful for controlling traffic>. The article by Tsiatsis suggested the improvement in
Internet of Things (IoT) and applications can explore traffic control systems with the use of
automated barriers®. The use of over bridges and underground paths are useful for the safety of
wildlife, animals and people while crossings roads as well as controlling the traffic’. Gao etal
explore the ideas on improvising automated traffic control systems with the use of Al in various
engineering fields>.Many more research is also going on autonomous vehicles® and the use of
automated barricade technologies’. The book "Digital Risk Governance: Security Strategies for
the Public and Private Sectors" explores the challenges associated with integrating digital
technologies into public infrastructure, with a focus on managing and overseeing automated
traffic control systems®.This article investigates recent developments in self-driving vehicle
technology and their potential effects on traffic management systems, particularly the
implementation of automated barriers®. The article examines progress in autonomous vehicle
technologies and their impact on traffic control systems, with a focus on the deployment of
automated barriers'. The present paper proposes a traffic control system that integrates barrier
gate technology with traffic lights, regulated by Arduino, to enhance traffic management and
minimize rule violations.
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A. System Components and Design

The proposed system utilizes several key components, each serving a critical role in its operation are enlisted below.
1. LED as Signal

LEDs act as signal indicators. They emit light when current flows through them, with different colours which depends
on the energy difference between conduction and valence band of the semiconductor.

2. Connecting Wires
Connecting wires use for constructing electric circuit.

3. Stepper Motor (2)
The stepper motor is a brushless DC electric motor that is used for dividing full rotation in small equal steps for smooth
function of the barrier gate.

4. Buzzer
The buzzer is used to notify vehicles about closing and opening of the barrier gate.

5. Arduino
Arduino, an open-source electronics platform, is the heart of this system. It allows to control a bipolar stepper motors
and light signals according the surrounding inputs from various sensors.

6. A4988 Driver
The A4988 motor driver controls the stepper motor smoothly with the help of built-in translator. This reduces the
number of control pins to just two, one for controlling the steps and the other for controlling the spinning direction.

B. System Operation

1 Traffic Density-Based Signal Timing

The signal timing of the system changes automatically according to the density of the traffic and delay is provided with
the help of Arduino. For its precise functioning Arduino use inputs from various sensors.

2 Barrier Gate Control

When the signal turn red the interfaced barrier gate closes and a buzzer notifies the vehicles about closing of gate,
thereby blocking the traffic but when the signal is green the same barrier opens and allows a proper flow of vehicles to
avoid traffic jam.

3 Wiring and Connections
For proper functioning of the system the Arduino is connected to the stepper motor, A4988 driver and other
components. To avoid voltage spike decoupling capacitor is used.

C. Proposed Methodology and Applications

1 Level 1: Basic Implementation

According to programmed inputs a PIC microcontroller controls timing of the traffic light, closing and opening
operation of barrier gate, and beeping of buzzer.

2 Level 2: Urban and High-Traffic Areas
This system can be allowed to work on Junction, multi direction road, especially in the crowded cities and security
zones.

3 Level 3: Solar Energy Integration
To save electricity in future solar energy will be used in this system.
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Fig.2. Hardware Implementation

Conclusion

A modified traffic light control system incorporated with a barrier gate technology is successfully designed in
prototype way. Barrier gate of this system take care of violations of traffic rules. Also according to the need
change in signal duration help to reduce traffic jam in cities.
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