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ABSTRACT

This report presents an Arduino Uno based system for collision avoidance on rail tracks. The
system aimed to enhance the safety of railway operations by detecting and preventing collisions
between trains. The system utilizes ultrasonic sensors to detect the presence of obstacles on the
tracks and sends signals to the train's control system to initiate appropriate actions for collision
avoidance.

The Arduino Uno microcontroller acts as the central processing unit of the system, receiving data
from the ultrasonic sensors and making decisions based on predefined algorithms. The ultrasonic
sensors are strategically placed along the tracks to provide a comprehensive coverage of the train's
surroundings. When an obstacle is detected, the Arduino Uno triggers an alarm and sends signals
to the train's control system to apply brakes or change the train's speed to avoid a collision.

The system also incorporates a user interface that allows railway operators to monitor the status of
the system and receive real-time notifications in case of any detected obstacles. The user interface
provides a graphical representation of the train's position and the detected obstacles, enabling
operators to make informed decisions regarding train operations. The proposed Arduino Uno based
system offers a cost-effective and efficient solution for collision avoidance on rail tracks. By
utilizing ultrasonic sensors and a robust control algorithm, the system can effectively detect
obstacles and prevent collisions, thereby enhancing the safety of railway operations. The system
can be easily integrated into existing railway infrastructure and can be further enhanced with
additional features such as communication with other trains or centralized control systems.
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LIST OF ACRONYMS
GND-ground

LED-Light Dependent Resistor

DIL-Dual in line Socket

Arduino IDE-Arduino Integrated Development Environment
DC-direct current

AC-alternating current
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CHAPTER ONE: INTRODUCTION

1.1 BACKGROUND

At present railways is one of the most widely used transportation system in the world.
Approximately 10,000 billion freight tonne-Kilometres are travelled around the world every year
and more than 5 billion passengers travel per year as per Railway statistic report. But till now
railway transportation system are not safe. Many countries railway faces many collisions during
travelling in every year as a result, happened lot of damages and casualties.

But if we add Anti Collision Technology (ACT) in railway then we can prevent any types of
collision. It is an innovative technology which can detect collision objects from a specific distance
of train and avoid collision dynamically and efficiently by using ultrasound and embedded system.
The common reason of the train collisions are malfunctioning train signals or lights, failing
mechanics, safety gates not in place, crossings that are unprotected, negligence of train conductor
and lack of awareness of the people.

1.2 PROBLEM STATEMENT

The current rail track systems lack an efficient collision avoidance mechanism, leading to potential
accidents and endangering the lives of passengers and railway staff. There is a need for a reliable
and cost-effective solution that can detect obstacles on the rail tracks and alert the train operator in
real-time to prevent collisions.

The existing collision avoidance systems are often expensive and complex, making them
unfeasible for implementation in all railway networks, especially in developing countries.
Additionally, these systems may require extensive infrastructure modifications, which can be time-
consuming and disruptive to the existing rail operations.

Therefore, there is a need for an Arduino Uno based system for collision avoidance on rail tracks
that is affordable, easy to implement, and compatible with existing rail infrastructure. This system
should be capable of accurately detecting obstacles, such as other trains, vehicles, or debris, on the
tracks and provide timely alerts to the train operator to take necessary actions to avoid collisions.

The solution should be able to integrate with the existing train control systems and provide
seamless communication between the collision avoidance system and the train operator. It should
also consider factors such as varying weather conditions, track conditions, and train speeds to
ensure reliable and accurate collision detection.

There are two types of collisions are available. A Head-On collision is one where the front ends of
two ships, trains, planes or vehicles hit each other [4] and A Rear-End collision often implies a
collision on a single line railway
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