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Abstract

The Train Accident Prevention System is a basic safety mechanism designed to detect approaching trains using ultrasonic
sensors. When a train is detected within a predefined range, the system activates a buzzer and an LED light as warning
signals. This alert system helps prevent accidents at unmanned railway crossings or maintenance zones by providing
a simple, real-time visual and audio indication of an incoming train. It is a cost-effective and easy-to-implement
solution aimed at enhancing safety in railway environments.

Keywords:- Ultrasonic Sensors (6x); Arduino Board; Buzzers (6x); LED s (6x)
Software:- Arduino IDE, Proteus 8 professional.
1. Introduction

This project aims to develop a cost-effective train accident prevention system using Arduino and ultrasonic sensors to
detect obstacles on tracks in real-time. It enhances rail safety by providing early warnings for objects, people, or animals,
helping prevent potential collisions.

Material:- Ultrasonic Sensors (6x),Arduino Board, Buzzers (6x),LED s (6x)

2. Methodology

The Train Accident Prevention System is designed to detect an approaching train using an ultrasonic sensor placed
near the railway track. The ultrasonic sensor works by emitting high-frequency sound waves and measuring the time
it takes for the echo to return after bouncing off an object. When a train enters the sensor’s predefined detection
range, it reflects the sound waves back to the sensor. The system identifies this as a train based on the distance and
size of the reflected signal. Once the train is detected, the system activates a buzzer and an LED to provide audio
and visual alerts, warning people near the track or crossing. These alerts remain active as long as the train is within
range, turning off automatically after the train passes. The entire process is controlled by an Arduino microcontroller,
which processes the sensor input and manages the output signals in real time, offering a simple yet effective train
detection and alert solution.
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3. Flow Chart
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4, Result

a) Early Obstacle Detection:
The system successfully detects train within the specified range. Accuracy depends on the sensor's placement and
calibration.

b) Improved Safety:
Early warnings allow train operators to take necessary actions, reducing accident risks.

c) Real-Time Alerts:
LED s and buzzers activate reliably when train are detected.

d) Potential Limitations:
False positives (e.g., due to animals or environmental factors like rain). Sensor malfunctions or interference with

ultrasonic waves.

5. Experimental setup
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Fig 4.2 output of the project
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6. Conclusion

The train accident prevention system, which uses ultrasonic sensors, an Arduino, LEDs, and buzzers, offers an effective
and low-cost solution to improve railway safety.. The system ensures real-time detection of obstacles on or near the
tracks, providing both visual and auditory alerts. This enables train operators to take timely action, reducing the risk of
collisions and other accidents.
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