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Abstract— Railway gate control systems are vital for
ensuring the safe passage of trains and vehicles at
railway crossings. This abstract presents an
innovative approach to automate the operation of
railway gates using Raspberry Pi, servo motors, and
IR sensors. The proposed system leverages the
capabilities of Raspberry Pi, a low-cost, credit-card-
sized computer, to control the opening and closing
of railway gates based on the detection of
approaching trains. IR sensors are used to detect
the presence of trains in the vicinity of the railway
crossing.

The implementation of this system offers several
advantages, including increased safety, reduced
reliance on manual gate operators, and improved
efficiency in managing railway crossings. By
employing Raspberry Pi and servo motors, the
system provides a cost-effective and reliable
solution for automatic railway gate control.

Overall, the proposed automatic railway gate
control system using Raspberry Pi, servo motor,
and IR sensors demonstrates a promising approach
to enhance the safety and efficiency of railway
crossings, making it a valuable contribution to the
field of railway transportation.

1. INTRODUCTION

Railway crossings play a crucial role in ensuring the safe
movement of trains and vehicles at intersections. Manual
operation of railway gates can be inefficient and prone to
human error, potentially leading to accidents and delays. To
address these challenges, the concept of an automatic railway
gate control system using Raspberry Pi, servo mators, and IR
sensors has emerged as a promising solution.

The automatic railway gate control system aims to automate
the process of opening and closing the railway gates based on
the detection of approaching trains. By integrating Raspberry
Pi, a versatile and cost-effective single-board computer, with

servo motors and IR sensors, a reliable and efficient control
mechanism can be established.

The Raspberry Pi serves as the central control unit, capable
of processing inputs from the IR sensors and commanding
the servo motors to operate the gates accordingly. IR sensors
are employed to detect the presence of trains in the vicinity
of the railway crossing. Upon detecting a train, the sensors
transmit a signal to the Raspberry Pi, which initiates the gate
closure process to prevent vehicles from crossing the tracks.

Once the train has passed and the IR sensors no longer detect
its presence, the Raspberry Pi receives this information and
commands the servo motors to open the gates, allowing
vehicles to resume their normal flow. This automation
reduces the dependence on manual gate operators, thereby
improving the overall efficiency of railway crossings.

The implementation of this system offers several advantages.
Firstly, it enhances safety by ensuring timely gate closure in
response to approaching trains, reducing the risk of accidents.
Secondly, it minimizes delays caused by manual gate
operation, allowing for smoother traffic flow at railway
crossings. Moreover, the utilization of Raspberry Pi and
servo motors provides a cost-effective and reliable solution
compared to traditional methods.

2. WORKING MODEL
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3. DESCRIPTION
A) WORKING METHODOLOGY:

In this paper we are concerned of providing an automatic
railway gate control at unmanned level crossings replacing
the gates operated by gate keepers and also the semi-
automatically operated gates. It deals with two things. Firstly,
it deals with the reduction of time for which the gate is being
kept closed. And secondly, to provide safety to the road users
by reducing the accidents that usually occur due to
carelessness of road users and at times errors made by the
gatekeepers. By employing the automatic railway gate
control at the level crossing the arrival of train is detected by
the sensor placed on either side of the gate at about 5km from
the level crossing.

The Automatic Railway Gate System operates as follows:

Initialization: The system starts by initializing the Raspberry
Pi and establishing connections with the proximity sensors
and servo motor.

Sensor Monitoring: The proximity sensors constantly
monitor the railway tracks for approaching trains. When a
train is detected, the sensor sends a signal to the Raspberry
Pi.

Gate Operation: Upon receiving the signal, the Raspberry Pi
processes the information and determines whether to open or
close the railway gates. If a train is approaching, the gates are
closed, and if a train has departed, the gates are opened.

Servo Motor Control: The Raspberry Pi sends appropriate
commands to the servo motor to control the movement of the
railway gates. The motor rotates in a specific direction to
open or close the gates accordingly.

Safety Mechanism: The system incorporates safety measures
to ensure that the gates remain closed until the train
completely passes through the crossing. This prevents any
unauthorized access or accidents during the train's passage.

System Reset: After the train has passed and the gates are
opened, the system resets itself and waits for the next train
detection signal.

B) COMPONENTS USED:

Raspberry Pi: It is a credit card-sized computer capable of
running various applications and controlling external
devices.

Servo Motor: It is a rotary actuator that allows precise
control of angular position. In this system, it is used to
control the movement of the railway gates.

Sensors: Infrared sensors are used to detect the arrival and
departure of trains. These sensors send signals to the
Raspberry Pi for further processing.

Led: Three led are used red yellow and green to show the
train passing status. Red led is used to stop vehicle while
train is coming, yellow led is use to slow down vehicle
speed and Green led used to

give go signal to vehicles

Buzzer: Buzzer is used to make sound when the train passes
the IR sensors to know that train is arriving.

Power Supply: A stable power supply is required to operate
the Raspberry Pi, servo motor, and other electronic
components.

System Design: The Automatic Railway Gate System
consists of the following major components and their
interactions:

B) GATE CONTROL:

Railways being the cheapest mode of transportation are
preferred over all the other means .When we go through the
daily newspapers we come across many railway accidents
occurring at unmanned railway crossings. This is mainly due
to the carelessness in manual operations or lack of workers.
We, in this project have come up with a solution for the same.
Using simple electronic components we have tried to
automate the control of railway gates. As a train approaches
the railway crossing from either side, the sensors placed at a
certain distance from the gate detects the approaching train
and accordingly controls the operation of the gate. Also an
indicator light has been provided to alert the motorists about
the approaching train.

C) INFRARED CIRCUITS:

IR CIRCUITS: This circuit has two stages: a transmitter unit
and a receiver unit. The transmitter unit consists of an
infrared LED and its associated circuitry.

IR TRANSMITTER: The IR LED emitting infrared light is
put on in the transmitting unit. To generate IR signal, LM358
IC based operational amplifier is used.

IR RECEIVER: The receiver unit consists of a sensor and its
associated circuitry. In receiver section, the first part is a
sensor, which detects IR pulses transmitted by IR-LED.
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4. SYSTEM DESIGN
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Sensor Configuration:

Install and configure the IR sensors at appropriate locations
near the railway crossing, ensuring they cover the track area
effectively.

Connect the output pins of the IR sensors to the input pins of
the Raspberry Pi for data transmission.

Raspberry Pi Configuration:

Set up the Raspberry Pi by installing the operating system and
necessary libraries. Configure the GPIO pins of the
Raspberry Pi to interface with the IR sensors and servo
motor. Write the required code logic in a programming
language supported by the Raspberry Pi (e.g., Python).

Sensor Input Processing:

Continuously monitor the input pins of the Raspberry Pi to
detect signals from the IR sensors. Implement code logic to
interpret the sensor signals and determine the presence or
absence of a train.

Gate Control:

Based on the sensor inputs, command the servo motor to open
or close the railway gates.

Write code logic to control the servo motor's position and
movement, ensuring smooth gate operation.

Train Detection and Gate Operation:

When a train is detected by the IR sensors, trigger the servo
motor to close the gates, preventing vehicles from crossing.
Monitor the train's presence continuously and keep the gates
closed until the train has completely cleared the crossing.

Gate Opening:

Once the train has passed and the absence of a train is
detected by the IR sensors, command the servo motor to open
the gates, allowing vehicles to cross the tracks.

Safety Features:

Implement safety measures such as time delays to prevent
immediate gate reopening after the train passes, ensuring
adequate clearance time.

Monitoring and Feedback:

Optionally, incorporate  monitoring and  feedback
mechanisms to track gate operations, sensor status, and
system performance.

Display relevant information or send notifications/alerts as
required.

5. CONCLUSION

The automatic railway gate control system using Raspberry
Pi, servo motors, and IR sensors presents a significant
advancement in enhancing the safety and efficiency of
railway crossings. Through the integration of modern
technologies, this system automates the operation of railway
gates based on the detection of approaching trains.

The implementation of the system has demonstrated several
key findings and benefits. Firstly, it significantly improves
safety by ensuring timely gate closure in response to
approaching trains, reducing the risk of accidents and
collisions. The use of IR sensors allows for accurate and
reliable train detection, enabling prompt gate control.

Moreover, the automation of the gate control process
eliminates the need for manual gate operators, reducing
human error and increasing the overall efficiency of railway
crossings. This leads to smoother traffic flow and minimizes
delays for both trains and vehicles.

The integration of Raspberry Pi as the central control unit
provides a cost-effective and versatile solution. Its processing
capabilities, combined with the precise control of servo
motors, enable accurate gate positioning and movement.

While the automatic railway gate control system offers
numerous advantages, there are some limitations and
challenges that need to be considered. Environmental factors
such as extreme weather conditions and obstructions can
affect the sensors' performance. Regular maintenance and
monitoring are necessary to ensure reliable operation and
mitigate any potential failures.

In conclusion, the automatic railway gate control system
using Raspberry Pi, servo motors, and IR sensors represents
a significant step forward in railway safety and efficiency. Its
automation capabilities, accurate train detection, and reliable
gate control contribute to mitigating risks and improving the
overall management of railway crossings. With further
enhancements and refinements, this system has the potential
to revolutionize railway gate operations and enhance
transportation safety.

© 2023, IJSREM | www.ijsrem.com

| Page 3


http://www.ijsrem.com/

&g! \g Q%

' Iiskzﬁ International Journal of Scientific Research in Engineering and Management (IJSREM)

W Volume: 07 Issue: 05 | May - 2023

Impact Factor: 8.176 ISSN: 2582-3930

6. ACKNOWLEDGEMENT

We take this opportunity to thank the teachers and
senior authorities whose constant encouragement made it
possible for us to take up a challenge of doing this project.
We express our deepest sense of gratitude towards our
Hon’ble Head of department
DR. R. V.PATIL for giving permission to use the college
resources and his constant encouragement for this work.

We are grateful to Prof. S.V. PHULARI for his technical
support, valuable guidance, encouragement and consistent
help without which it would have been difficult for us to
complete this project work. He is a constant source of
information to us. We consider ourselves fortunate to work
under the guidance of such an eminent personality.

Last but not the least; we are thankful to our entire
staff of ELECTRONICS AND TELECOMMUNICATION
Department for their timely help and guidance at various
stages of the progress of the project work.

7. REFERENCES

[1]. A. N. Tarun, P. V. J. Someswar, and G. V. N. Kiran
Kumar, "Automatic Railway Gate Control System Using
Raspberry Pi and Arduino,” International Journal of
Engineering and

Technology, vol. 9, no. 3, pp. 2592-2597, 2017.

[2]. P. S. Purohit and P. S. Sushil Kumar, "Implementation of
Automatic Railway Gate Control System Using Raspberry
Pi," International Journal of Emerging Research in
Management &Technology, vol. 6, no. 1, pp. 129-133, 2017.

[3]. R. V. Borde, N. N. Kokate, and M. M. Kokate,
"Automatic Railway Gate Control System Using

Raspberry Pi and 1oT," International Journal of Engineering
Research & Technology, vol. 7, no. 3, pp. 419-423, 2018.

[4]. V. S. Ranjith, R. Kiran Kumar, and V. M. Swapna,
"Automated Railway Gate Control System Using Raspberry
Pi," International Journal of Recent Trends in Engineering &
Research, vol. 4, no. 1, pp. 33-38, 2018.

[5]. R. Usha and B. K. Lokesh, "Implementation of
Automatic Railway Gate Control System Using Raspberry Pi
and l1oT," International Journal of Engineering Science and
Computing, vol. 8, no. 2, pp. 23376-23380, 2018.

[6]. P. Srinivas, V. Suresh, and S. Krishna, "Implementation
of Automatic Railway Gate Control System Using Raspberry

Pi," International Journal of Engineering and Advanced
Technology, vol. 8, no. 3, pp. 1193-1198, 2019.

[7]. S. Rajkumar and P. Karthick, "Design and
Implementation of an Automated Railway Gate Control
System Using Raspberry Pi," International Journal of
Scientific Research in Computer Science, Engineering and
Information Technology, vol. 5, no. 2, pp. 30-35, 2019.

© 2023, IJSREM | www.ijsrem.com

| Page 4


http://www.ijsrem.com/

