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PROJECT ABSTRACT

Automatic Railway Gate Control
System

Level crossings remain one of the deadliest points on the railway network — a large share of crossing
accidents worldwide involve human error or delayed manual gate operation.

01 Title

Automatic Railway Gate Control System

02 Introduction / Background

Level crossings remain one of the deadliest points on the railway network — a large share of
crossing accidents worldwide involve human error or delayed manual gate operation. Automating
the gate so it responds directly to the approaching train removes the weakest link: reaction time.
This project builds a complete working model of that automation — train detection on both
approaches, alarm sequencing, barrier actuation and automatic reopening — making it a classic
safety-critical EEE final-year project with a highly visual demo.

03 Problem Statement

Manual and semi-automated level crossings depend on a gatekeeper spotting the train in time;
late closure or human absence causes collisions between trains and road vehicles. The crossing
needs a system that detects the train itself, warns road users with lights and sound, closes the
barrier in time, keeps it closed until the train fully clears, and fails safe — barrier down — if
anything breaks. This project implements that full safety sequence on Arduino hardware with IR
train detection and a servo-driven barrier.

04  Objectives

* Automatic train detection on both approaches using IR sensor pairs.
* Direction-aware logic handling trains from either side.

* Servo-driven barrier with smooth close/open motion.

* Flashing warning LEDs + buzzer alarm during approach and passing.
* LCD status display through the full sequence.

* Automatic reopening only after confirmed full train clearance.

* Fail-safe design: barrier closed, alarm on, on sensor fault or power loss.

05 Proposed System / Working
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Two IR transmitter-receiver pairs are mounted at set distances on either side of the track; a train
breaking a beam registers detection. An Arduino Uno runs a direction-aware state machine (IDLE -
APPROACHING — CLOSED -» PASSING — OPEN): the order in which the sensors trigger determines
train direction and the correct sequence. On approach detection the firmware starts the flashing
LEDs and buzzer, drives the servo through a smooth ramp to close the striped barrier arm, and
updates the 16x2 LCD at each state. The gate stays closed while any beam is broken; reopening
requires the exit-side beam to clear plus a clearance timeout. A manual override switch supports
maintenance mode, and on sensor fault or power loss the system defaults to barrier-closed with
the alarm sounding. The model ships with a toy train and track for complete live runs.

The sequence was validated over repeated train runs: approach detection closes the barrier in ~2 s
with the alarm sequence, the gate remains closed for the full train pass, and reopening occurs only
after the exit beam clears. The live demo runs the train through the crossing while the reviewer
watches the LCD states, the flashing warnings and the barrier cycle — and a hand-in-the-beam test
proves the gate will not reopen on a blocked sensor.
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06  Technologies / Components Used

Arduino - IR sensor pair - servo motor barrier - LEDs - buzzer
LCD

07 Key Features

IR train detection on both approaches, direction-aware.
Servo barrier with smooth close/open ramping.

Flashing red LEDs + buzzer alarm sequence.

16%2 LCD: IDLE / APPROACHING / CLOSED / PASSING / FAULT.
Auto-reopen only after full train clearance.

Fail-safe: gate closed + alarm on fault or power loss.
Configurable timing in firmware; manual override switch.

Toy train track model included for live demos.

08  Applications / Use Cases

Level-crossing automation concepts
railway safety training models
smart-transport demos

EEE lab rigs for state machines and sensor-actuator systems

- toy train track model -

as a basis for extensions like GSM station alerts or obstacle detection

10 Conclusion

This project delivers a complete, fail-safe automatic railway gate — direction-aware train detection,

timed barrier actuation, warning alarms and automatic reopening — as a working model that

demonstrates real safety-critical design thinking in a viva.
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