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Abstract— Our paper deals with the process of automatic working of opening and closing the railway 

gate by using sensors and PLCs to make the process easy. We have also added an additional safety alert 

system in order to save the people who accidentally or wontedly get trapped into the gate when the 

train arrives by alerting the people nearby using an alarm system to inform them and come to save the 

people. 
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I. INTRODUCTION 

In India we have a lot of accidents that occur in railway crossings. To prevent these accidents we have 

introduced a system using PLCs and sensors that reduces the human errors and also can be used in 

unmanned railway crossings. We have proposed this system hoping we can reduce the accidents 

happening in railway crossings. 

 

II. LITERATURE REVIEW 

In[1], In this paper they have enhanced the communication techniques by using IoT, for effective 

communication to avoid fatal accidents in railway crossing. Whereas in our paper we have provided a 

solution for the full automation of the railway gate with more well built gates to ensure safety and to 

prevent people getting trapped into the crossings before the accident happens. 
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In[2], This paper highlights the point about he safety in unmanned railway crossings. They have used 

GPS positioning 

for the train and IR sensors that is similar to ours as a solution. We have also included the safety system 

for unmanned places also where we also use sensors an gates as an automated working system which 

can be built in unmanned railways crossings. 

 

In[3], This paper has taken up the system of Object detection for railway crossings where they use 

Arduino along with IR Sensor, IR LED, Flame Sensor, Servo Motor, Ultrasonic sensor, DC Gear Motor and 

USB UART Board. The main objective of their proposed project is to ensure the efficient quality, time 

management, and most importantly public safety, using wireless based communication network for the 

development of the railway industry. 

III. METHODOLOGY OF THE SYSTEM 

 

A. USE OF PLC 

For our project we have used PLC systems as it is easy to program and the can also be changed and 

modified if needed for future use. The programming in the PLC, we have used, is easy to program and 

simple. We have used Delta PLC in our project which uses the software WPL Soft. We have used ladder 

logic in our PLC program as it is easy to program, edit, modify and use. 

 

 
 

B.  IMPROVED GATES 

We have also improved the quality of our gates as people cannot cross the gates. Some people go under 

the gates in unmanned or unmonitored places. Improving the quality of the gates where we can prevent 

people from carelessly crossing the gate and getting themselves caught into railroad accidents. This 

modified gates helps in reducing the unwanted accidents that occur because of people ignoring the 

rules of railway gate crossing. 

 

C. TRAIN BUZZER 

This buzzer is used to indicate the people that the train is approaching the gate and the people should 

move away from the railway gate and leave way for the train to cross. This way the people will be 

alerted before and will help them know if the train is approaching and clear the way for the train. 

 

D. SAFETY ALARM 
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We have added a safety alarm which allows the surrounding people know that someone has got stuck 

into the railway crossing gate which helps them to be saved by the people near the railway crossing. 

The officials and the helpers get alarmed if anyone got stuck into the gate when a train is on its way and 

allows them to get help from the officials nearby. 

 

 

 

E. SENSORS 

In our project for observing the upcoming trains we have used proximity sensors which helps identify 

the train that crosses the sensor that is kept at a particular distance. The sensor is kept far away as to 

alert the people about the train before a certain amount of time in order for them to get ready before 

the gate closes. 

We have added another vision sensor that identifies anyone who got stuck into the gates while the 

train is arriving which senses them and alerts the people around to help save them. 

F. LADDER LOGIC PROGRAM 

We have used Ladder logic programming for the simple understanding of the program and easy 

correction of the program for future uses. The software we have used for the ladder logic execution is 

WPL Soft which is a programming software that is used in the Delta PLC which we have used to interface 

with the sensors and the motors of the gates. We have used Timers of the functioning of the gate. We 

have kept specific time limits for the train to ensure that the train has crossed the gate fully and it is safe 

for the people to cross the gate. This program helps in the simple and efficient way to make the manned 

and unmanned railway crossings gates secure. 
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G. MOTORS 

We have used simple DC motors for our project which help us open and close the gates efficiently and 

can also be monitored for any faults. This DC motor can be easily interfaced to the PLC and the 

communication can also be simple and precise. The DC motor is not directly connected but VFD is used 

to convert the signal strong enough to make the DC motor work. 

 

H. BLOCK DIAGRAM 

The process flow of our project starts with the sensors which are kept at a distance where the train 

passes by and the sensors gets the input which is then transmitted to the PLC. 

The Plc processes the information which alerts the buzzer and the people that the train is coming and 

output is sent to the DC motors to close the gates. The gates are being opened and vision sensor gets 

activated to see if anyone is inside the crossing or got stuck, if so warns the people around. Then once 

the train has safely crossed the level crossing the sensor senses that the train has crossed and tells 

the dc motor to open the gates again. This happens in a loop and safely for a regular period of time 

maintaining a safe and less loss of life in places where there are level crossings. 
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I. RESULTS 

We have provided a safe system which will reduce and prevent the accidents that happen in railway 

crossings every year. These systems can be fit in manned and unmanned places where the system will 

work effectively. The main aim was to reduce the human errors and the unwanted accidents that occur 

due to the carelessness of the people. This system is made fully automatic and cal also be improved in 

the future. 

 

IV. CONCLUSION 

We can conclude that our system is a cheap and effective system that will save lives and the cost for the 

future. This system can be implemented anywhere with less amount of installation cost as we do not 

have to change the whole system, instead we just have to add some more components and improvise 

the system such that it looks more advanced and operates with ease. This reduces the cost for the 

installation and will be easy to maintain too. Hence we have a proposed a system for the development 

of safe and secure infrastructure that tends to improve the safety and also reduces the risk of failure. 
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