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ABSTRACT- The railway gate is to be controlled so that
the road traffic is to be predicted the railway gate is to be
closed when a train is passing by the way. The opening and
closing of the gate is to be done using stepper motors and
this stepper motor is controlled by micro controller. The
signalling of the train is also controlled depending upon the
gate position. Only when gate is closed the green signal is
otherwise red signal. So, in this project the railway
signalling includes the gate control is done using
microcontroller. The automatic opening and closing of the
gate and also the signalling which depending on the gate
position that will be controlled by the microcontroller.

KEYWORDS- Ultra sonic sensor, Arduino UNO,
Servomotor, LED, LCD, Buzzer, Gate.

I. INTRODUCTION

This paper deals with a topic of much contemporary
relevance. It proposes a unique and economical method for
improving the safety of our level crossings. Road accidents
at railway gate are a leading cause of death and injury
worldwide. Surveys conducted by Indian Railway found that
about 17% of total railway accidents in India is crossing
accidents of which majority occurs at passive railway
crossings. The operation of railway gates at level crossings is
not so reliable nowadays. Primarily the road users have to
wait a very long time before the arrival of train and even
after the train are left. And secondly the chances of accidents
that usually made by the carelessness of the road users or
due to the time errors made by the gatekeepers is more. Here
comes the importance of automatic railway gate control
system. In this project we detect the arrival of train and warn
the road users about the arrival of train. If no obstacle is
found a green signal is given for the train to pass, otherwise
a red signal is given to slow down. After the obstacles are
cleared, the gate is closed and train is passed. We will make
sure that the train is passed and reopen the gate. The system
deals with two things. Firstly, it deals with the reduction of
time for which
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gate is being kept closed. And secondly, to provide
safety to the road users by reducing the accidents. In the
automatic railway gate control system, at the level
crossing the arrival of the train is detected by the sensor
placed near to the gate. Hence, the time for which it is
closed is less compared to the manually operated gates
and also reduces the human labour.

Present project is designed using 8051
microcontrollers to avoid railway accidents happening
at unattended railway gates, if implemented in spirit.
We have considered 5 seconds for this project. Sensors
are fixed at 1km on both sides of the gate. We call the
sensor along the train direction as ‘foreside sensor’ and
the other as ‘aft side sensor’. When foreside receiver
gets activated, the gate motor is turned on in one
direction and the gate is closed and stays closed until
the train crosses the gate and reaches aft side sensors.
When aft side receiver gets activated motor turns in 5
opposite direction and gate opens and motor stops.
buzzer will immediately sound at the fore side receiver
activation and gate will close after 5 seconds, so giving
time to drivers to clear gate area in order to avoid
trapping between the gates and stop sound after the
train has crossed.

The same principle is applied for track
switching. Considering a situation where in an express
train and a local train are traveling in opposite
directions on the same track; the express train is
allowed to travel on the same track and the local train
has to switch on to the other track. Two sensors are
placed at the either side of the junction where the track
switches. if there’s a train approaching from the other
side, then another sensor placed along that direction
gets activated and will send an interrupt to the
controller. The project is simple to implement and
subject to further improvement.
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Il. PROBLEM STATEMENT

The main intention is to control the railway gate
using microcontroller at the same time providing the
signalling to indicate the position of the gate i.e., open or
close. it means when train is passing gate is closed and green
signal indicates its position to the railway crossing vehicular
and when the train pass over the railway crossing gate is
open indicating by red signal.

I -METHODOLOGY

Based on our problem statement, we have created a
prototype to implement an automatic railway gate control
system using Arduino considering all aspects of assembling
the hardware components. This project utilizes two powerful
ultra sonic transmitters and receivers; one pair of transmitter
and receiver is fixed at upside (from where the train comes)
at a level higher than a human being in exact alignment and
similarly the other pair is fixed at down side of the train
direction. Sensor activation time is so adjusted by
calculating the time taken at a certain speed to cross at least
one compartment of standard minimum size of the Indian
railway. All the devices such as ultra sonic sensor,
servomotor, LED, LCD, buzzer, and power supply are
connected to microcontroller.

IV. COMPONENTS USED

A. ARDUINO UNO

Arduino board consist of the USB connection port
used for providing connection to the computer, A port for
power supply, Micro-Controller for programming-based
analysis of system, Analog as well as Digital pins for
connection as per requirement which can be done by using
male to male or male to female connecting wires, Ground,
Rx/Tx which is receiver and transmitter LEDS are also
available within the Arduino board.

Figure 1: ARDUINO UNO
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B. ULTRA SONIC SENSOR
Ultrasonic Sensors measure the distance to the
target by measuring the time between the emission and
reception. An optical sensor has a transmitter and
receiver, whereas an ultrasonic sensor uses a single
ultrasonic element for both emission and reception.

Fig 2: Ultra Sonic Sensor

C. SERVOMOTOR

Servo motor is nothing but a part of closed-
loop system. It consists of various parts like shaft (for
rotation), an amplifier, a control circuit (for controlling
the rotation mainly) and an encoder or resolver. A
servo motor has the capability of rotating the parts of
machines with high efficiency and precision on its own
that’s why it is self-contained electrical device.

Note:
vcc=Power input
GND=Ground input

GMD

vce /

CONTROL SIGNAL

Fig 3: Servo motor

D. BUZZER

A buzzer is a device which is used to make a
beeping noise. The most commonly used buzzer is
piezoelectric buzzer. A piezoelectric buzzer is just
made up of a flat piece of piezoelectric material
which is having two electrodes. This type of buzzers
requires an oscillator or something else like
microcontroller to derive. If D.C supply is given, it
will give a click. The buzzers are used where we want
something which gives an audible noise.
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Fig 4 : Buzzer

E. LIGHT EMITTING DIODE

LED is nothing but Light emitting diode. LED is
a two-lead semiconductor light source. It is a p-n
junction diode emitting light when it gets activated. On
applying suitable voltage to the leads, electrons are able to
recombine with minority charge carriers producing current
which help in conducting light.

Fig 5: Light Emitting Diode
F. DC POWER SUPPLY
A DC power supply provides direct current
(DC) voltage to power and test a device under test such as a
circuit board or electronic product. A DC power supply
typically sits on an engineer's work area or bench and is
often referred to as a bench power supply.

Figure 6: DC Power Supply
G. LIQUID CRYSTAL DISPLAY

LCD stands for Liquid Crystal Display. LCD is finding
wide spread use replacing LEDs (seven segment LEDs or
other multi segment LEDs) because of the following
reasons:

e The declining prices of LCDs.
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e The ability to display numbers, characters and
graphics. This is in contrast to LEDs, which are
limited to numbers and a few characters.

Figure 7: LCD

V. Block Diagram

ULTRASONC
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Figure 9: Block Diagram

VI. ACKNOWLEDGMENT

We extend our sincere gratitude to our
project guide Mr. P. Pradeep Kumar m. Tech, ASst.
Professor, Deportment of ECE, whose guidance
have been invaluable throughout the development
process. Special thanks to our team members Y.
Sravanthi, T. Shanmugam, P. Kavitha, S. Farhana,
S. Hydervalli.

whose dedication and collaboration made
this project possible. Additionally, we would like to
acknowledge the support and resources provided
by Sai Rajeswari Institute of Technology, without
which  this endeavour would not have
been achievable.

Page 3


http://www.ijsrem.com/

Vol
IJSREM

e-Journal

Volume: 08 Issue: 04 | April - 2024

International Journal of Scientific Research in Engineering and Management (IJSREM)
SJIF Rating: 8.448

ISSN: 2582-3930

© 2024, 1JSREM | www.ijsrem.com

CONCLUSION

Automatic gate control system offers an effective
way to reduce the occurrence of railway accidents. This
system can contribute a lot of benefit either to the road
users or to the railway management. Since the design is
completely automated it can be used in remote villages
where no station master or line man is present. Railway
sensors are placed at two sides of gate. It is used to sense
the arrival and departure of the train. This system uses the
DC motor to open and close the gates automatically when it
is rotated clockwise or anticlockwise direction. The LCD
display shows the status of the railway gate control system.
The system can also generate buzzer and light indicators
while the train passing through the level crossing. In this
system, this is controlled by using 8051 microcontroller.
Now a day’s automatic system occupies each and every
sector of applications as it is reliable and accurate.

RESULT

The automatic railway gate control system using ultrasonic
sensors and Arduino uno. The sensors detect the train arrival
and gives the signal to the Arduino uno through wired
connection. The Arduino uno will work through the code and
gives the signal to the servo motors. The two servo motors is
connected to the 2 gates and rotate the gates in180 or 90
degrees. When the train detected by the sensor 1 the gates
will be closed and when the train detected by the sensor 2 the
gates will be opened. The LCD display will display the
opening and closing of the gate and also distance of the train
and sensor. When train is detected by the sensor the LED
will on and buzzer will sounds as beeping.

;nx PO w{\l‘
Fig 10: Complete Project Kit

References

=> Sathiyabama P, Lakshmi Priya C, Ramesh Sm,

Preethi B, Mohanaarasi M,” Embedded System
Design for Irrigating Field with Different Crops
Using Soil Moisture Sensor,” International Journal
of Innovative Research in Computer and
Communication Engineering Vol. 2, Issue 8, August
2014,

Vimal.P, Priyanka.V, Rajyasree. M, Santhiya
Devi.P.T,Jagadeeshraja.M,

SuthanthiraVanith
a.N,”A Novel Approach for Automatic Irrigation
and Fertigation Using Embedded System,”
International Journal of VLSI and Embedded
Systems-ljvesVol 05, Article 03257;
March 2014.

= M. A. Mazidi, J. C. Mazidi, R. D. Mckinaly, The

8051 Microcontroller and Embedded Systems,
Pearson Education, 2006.

JoaqunGutirrez, Juan Francisco Villa-Medina,
Alejandra Nieto- Garibay, And Miguel ngelPorta-
Gndara, ”Automated Irrigation System Using a
Wireless Sensor Network And Gprs Module”,
leee Transactions On Instrumentation And
Measurement, VVol. 63, No. 1, January 2014.

DOI: 10.55041/IJ]SREM31373 | Page 4


http://www.ijsrem.com/

