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Introduction 

The railway system is the most commonly used 
transportation mode in India. It is also one of those 
modes of transport that faces a lot of challenges due 
to human errors such as level cross accidents, 
collisions etc. A level cross, an intersection of a road 
and a railway line, requires human coordination, the 
lack of which leads to accidents. Level crosses are 
controlled by manually operated gates. In order to 
avoid the human errors that could occur during the 
operation of gates, the proposed paper introduces 
the concept of railway gate automation. Level 
crossings are managed by the gatekeeper and the 
gatekeeper is instructed my the means of telephone 
at most of the level cross from the control room. But 
the rate of manual error that could occur at these 
level crosses are high because they are unsafe to 
perform without actual knowledge about the train 
time table. Delay in the opening and closing of the 
gate could lead to railway accidents. The major 

challenge faced by the Indian railway system is the 
increasing accident rate at the level crosses. The 
existing system involves the manual gate operation 
by the gate keepers based on the signals received 
from the control room. The human errors such as 
delay in informing the gatekeeper about the arrival 
of the train, delay in the gate operation by the gate 
keeper, obstacle stuck in the level cross etc. leads to 
the increasing rate of accidents at the level cross. 
 
Thus the railway gate automation system aims to 
deal with two things. It reduces the total time taken 
for the gate operation at the level cross and also 
ensures the safety of the passengers at the level 
cross during when the train passes. 
 
The reduction in the direct human intervention 
during the gate operation in turn helps to reduce the 
collision and accidents at the level cross. Since the 
gate operations are automated based on the sensors, 
the time for which the gate is closed is less. The 

Abstract 

The objective of this paper is to provide an automatic railway gate control at a level crossing and track 
switching at a junction. It deals with two things. Firstly, it deals with the reduction of time for which the 
gate is being kept closed. Secondly, to provide safety to the road users and the trains by reducing the 
accidents.By the presently existing system once the train leaves the station, the station master informs the 
gatekeeper about the arrival of the train through the telephone. Once the gatekeeper receives the 
information, he closes the gate depending on the timing at which the train arrives.Hence, if the train is late 
due to certain reasons, then gate remains closed for a long time causing near the gates. By employing the 
automatic railway gate control at the level crossing, the gate is closed automatically whenever the train 
comes and gate is opened after the train leaves the leveled using sensors placed on either side 
crossing.The arrival of train in either direction can be identifying of the track. Use of embedded technology 
makes this closed loop feedback control system client and reliable. Micro controller allows dynamic and 
faster control.Liquid crystal display (LCD) makes the system user-friendly. In case of track switching, two 
sensors are placed at the either sides of the junction where the track switches. If there is 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 interrupt service routine switches the track. As the system is 
completely automated, it avoids manual errors and thus provides ultimate safety to road users. The 
mechanism works on a simple principle and there is not much of complexity needed in the circuit. 
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paper thus intends to develop an automatic railway 
gate control system which is reliable and secured 
than the existing manual systems. Sensor based 
railway gate automation system is developed to 
automate the process of opening and closing of gate 
at the railway level crosses. The system detects the 
arrival and the departure of train for the gate 
operation using different types of sensors. The train 
detectors act as the major component in the train 
automation system. The proposed system uses three 
infrared sensors to identify the arrival and departure 
of trains. The system also implements obstacle 
sensor which detects any obstacle on the track and 
controls the operation of the train. Sensors and servo 
motors are programmed using Arduino micro-
controller. Our project is designed using 
ATMEGA328P microcontroller to avoid railway 
accidents happening at unattended railway gates. 
This project utilizes two IR trans-receiver pair; one 
pair of IR trans-receiver is fixed at one side of the 
railway gate and similarly the other pair is fixed at 
the other side of the railway gate. Whenever a signal 
from any of the trans-receiver is detected a buzzer is 
sounded for say five seconds and then the gates are 
closed we will be using DC geared motor to open 
and close the gates. Now when the train is again 
detected at other IR trans-receiver the gates are 
opened. We will be using L293 driver IC to control 
the motor i.e., open and close the gates. This type of 
gates can be employed in an unmanned level 
crossing where the chances of accidents are higher 
and reliable operation is required. Since, the 
operation is automatic; error due to manual 
operation is prevented. Automatic railway gate 
control is highly economical microcontroller based 
arrangement, designed for use in almost all the 
unmanned level crossings in the country. 
 
SYSTEM COMPONENTS  
1. Arduino Uno 
Arduino is an open source, computer hardware and 
software company, project, and user community that 
designs and manufactures microcontroller kits for 
building digital devices and interactive objects that 
can sense and control objects in the physical world. 
The high-performance M i c r o c h i p p i c o P o w e 
r 8 - b i t AV R R I S C - b a s e d microcontroller 
combines 32KB ISP flash memory with read-while-
write capabilities, 1024B EEPROM, 2KB SRAM, 23 

general purpose I/O lines, 32 general purpose 
working registers, three flexible timer/counters with 
compare modes, internal and external interrupts, 
serial programmable USART, a byte-oriented 2-wire 
serial interface, SPI serial port, a 6-channel 10-bit 
A/D converter (8-channels in TQFP and QFN/MLF 
packages), programmable watchdog timer with 
internal oscillator, and five software selectable power 
saving modes. The device operates between 1.8-5.5 
volts. By executing powerful instructions in a single 
clock cycle, the device achieves throughputs 
approaching 1 MIPS per MHz, balancing power 
consumption and processing speed. 

 
Fig. Arduino Uno 
 
2. L293D IC  
It works on the concept of H-bridge. H-bridge is a 
circuit which allows the voltage to be flown in either 
direction. As you know voltage need to change its 
direction for being able to rotate the motor in 
clockwise or anticlockwise direction, hence H-bridge 
IC are ideal for driving a DC motor. In a single L293D 
chip there are two h-Bridge circuit inside the IC 
which can rotate two dc motor independently. Due 
its size it is very much used in robotic application for 
controlling DC motors. Given below is the pin 
diagram of a L293D motor controller. There are two 
Enable pins on l293d. Pin 1 and pin 9, for being able 
to drive the motor, the pin 1 and 9 need to be high. 
For driving the motor with left H-bridge you need to 
enable pin 1 to high. And for right H-Bridge you 
need to make the pin 9 to high. If anyone of the 
either pin1 or pin9 goes low then the motor in the 
corresponding section will suspend working. It’s like 
a switch. 
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Fig. L293D IC 
 
 
Pin 2 = Logic 1 and Pin 7 = Logic 0 | Clockwise 
Direction Pin 2 = Logic 0 and Pin 7 = Logic 1 | 
Anticlockwise 

Direction 
Pin 2 = Logic 0 and Pin 7 = Logic 0 | Idle [No 

rotation] [Hi-
Impedance state] 

Pin 2 = Logic 1 and Pin 7 = Logic 1 | Idle [No 
rotation] 
 
3. IR Sensor  
IR sensors detect the train using infra-red 
receiver and transmitter. Infra-red sensors are 
capable of detecting the presence of an object 
by sensing the heat being emitted by the 
object. It emits or detects the radiations to 
detect the motion of an object surrounding it. 
The most commonly used sensors for the 
automatic railway gate system is vibration 
sensors and IR sensors 
 
4. Buzzer  
A loudspeaker is an electroacoustic transducer 
used for sound reproduction. One or more 
speakers may form a baffle. Sound is 
transmitted through sound waves, in this case, 
through the air. The ear picks up and converts 

these waves into nerve impulses to the brain 
and become signs that identify with things like 
music, sounds and onomatopoeia. If you have a 
voice recording, music on magnetic or digital 
media, or if these radio signals is received, will 
be available at the output of the apparatus of 
electrical signals must be converted into 
sounds; for this speaker is used. 

 
Fig. Buzzer 
 
CIRCUIT DIAGRAM  
The Circuit Diagram is designed using four 
sensors, ATMEGA328P (Arduino Uno), L293D 
Motor IC, DC Geared Motor, Supply Voltage. 
293D IC interfaces Microcontroller with DC 
Geared Motor. Sensors are the inputs to the 
Microcontroller. Whenever Sensor-1 and 
Sensor-2 are high, the gate will be closed and 
the Buzzer will be activated. Similarly, whenever 
Sensor-3 and Sensor-4 are high, the gate will 
be opened and the Buzzer will be activated. Fig. 
below shows the block digram of the 
Automatic Railway Gate Controller. 

 
Fig. Block Diagram 
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Fig. Circuit Diagram 

SCHEMATIC DIAGRAM 

 
Fig. Closing of Gate & Flowchart for Closing of Gate 

 

 

 

 

 

Fig. Opening of Gate 

Fig. 1 shows the flow chart of the gate closing 
operation. After the train is detected and the gate is 
closed the next immediate operation is to detect the 
departure of the train from the level cross. The 
sensors IR3 and IR4 detects the departure of the train 
and the motor is then operated to open the gate. 
The servo motor is programmed to operate with the 
specified speed. Fig. 2 shows the the flow chart of 
the gate opening operation. 

 

Fig. 1 shows the flow chart of the gate closing 
operation. After the train is detected and the gate is 
closed the next immediate operation is to detect 

the departure of the train from the level cross. The 
sensors IR3 and IR4 detects the departure of the 
train and the motor is then operated to open the 
gate. The servo motor is programmed to operate 
with the specified speed. Fig. 2 shows the the flow 
chart of the gate opening operation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.2 Flowchart for Opening of Gate 

CONCLUSION & FUTURE SCOPE 
 
Automatic railway gate control system is centered on 
the idea of reducing human involvement for closing 
and opening the railway gate which allows and 
prevents cars and human from crossing railway track. 
The railway gate is cause of many deaths and 
accidents. Hence, automating the gate can bring 
about a ring of surety to controlling the gates. 
Human may make errors or mistakes. So automating 
this process will reduce the chances of gate failure. 
Automation of the closing and opening of the 
railway gate using the switch circuit reduces the 
accidents to a greater extend. The obstacle detection 
system of implemented reduces the accidents which 
are usually caused when the railway line passes 
through the forest. Most of the times greater loss has 
been caused when animals crosses the tracks. As a 
future scope of work, our system can be 
implemented in real time by fixing the current 
limitations using new technologies. 
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