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Abstract - Railway transportation is a vital aspect of modern society, and safety is a significant concern in 

railway operations. One of the critical safety components in railway transportation is the signaling system, 

which controls the movement of trains on the tracks. Traditionally, the signaling system utilized metal contact-

based sensors placed on the tracks to detect the passage of trains. When the train wheels move from one track to 

another, the sensors change the signals. The signal changes from green to yellow and then to red when the train 

moves past the sensor. However, this traditional signaling system has its limitations and challenges. One of the 

challenges with the traditional signaling system is the changing of signals, which has led to accidents and track 

changes. To address these limitations and challenges, this thesis proposes a new railway signaling system that 

replaces the traditional metal contact-based sensors with radio frequency identification (RFID) technology. The 

proposed system includes coder and decoder circuits that communicate wirelessly with RFID cards attached to 

the train. The system is designed to change signals automatically based on the movement of the train, reducing 

the likelihood of accidents and track changes. In the new system, the RFID cards are attached to the train, and as 

the train moves from one track to another, the wireless contact between the RFID cards and the poles trigger the 

signal changes. 
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INTRODUCTION 

 

Railway transportation plays a vital role in the modern world, connecting people and goods across vast 

distances. Safety is a critical concern in railway operations, and the signaling system is one of the key 

components in ensuring the safe movement of trains on the tracks. Traditionally, the signaling system has 

utilized metal contact-based sensors placed on the tracks to detect the passage of trains. However, this 

traditional signaling system has its limitations and challenges, which have led to accidents and track changes. 

One of the primary challenges with the traditional signaling system is the changing of signals. The traditional 

signaling system relies on metal contact-based sensors, which have limitations in reliability, maintenance, and 

durability. 

To address these challenges, this thesis proposes a new railway signaling system that replaces the traditional 

metal contact-based sensors with radio frequency identification (RFID) technology. The proposed system 

includes coder and decoder circuits that communicate wirelessly with RFID cards attached to the train. The 

system is designed to change signals automatically based on the movement of the train, reducing the likelihood 

of accidents and track changes. 

In the new system, the RFID cards are attached to the train, and as the train moves from one track to another, the 

wireless contact between the RFID cards and the poles trigger the signal changes. This system is directly 

attached to the poles without any interference, making it a reliable and efficient alternative to the traditional 

signaling system. The proposed system offers numerous advantages over the traditional signaling system, 

including increased reliability, reduced maintenance, and enhanced safety. The new system is expected to 
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improve the safety and efficiency of railway transportation. 

 

I. LITERATURE REVIEW 

In the old time interval system, the basic rule was to divide the track into sections and ensure that only one train 

was allowed in one section at one time. Each section (or block) is protected by a fixed signal placed at its 

entrance for display to the driver of an approaching train. If the section is clear, e.g. there is no train in it, the 

signal will show a "Proceed" indication. If, the section is occupied by a train, the signal will show a "Stop" 

indication.  The next train will be made to wait until the train in front has cleared the section as shown in the 

below figure. 

 

Figure 1 

 

As shown in the figure, the sections are divided by a insulation in between the two rails. So now-a-days the 

problem faced is that this insulation is been misused, that is a metal piece or coin is placed on top of the 

insulation and hence the two rails gets joined and eventually the signal turns red and the train stops. Basically 

this is being done by thieves for robbery of train. Such irregular stopping of trains may cause major accidents. 

Therefore the solution for this problem is a Coder-Decoder based Railway Signaling System. 

Following are some of the researches we came across are as follows:-[1] Wireless Sensor Network in Railway 

Signalling System, 2015, Jitender Grover, Anjali 

[2]Railway Signal Intelligent Monitoring System Based on Data Mining, 2021, Jianjun Wu 

[3] Development of Railway Signaling System based on Network Technology, 2005 Y. Hirano, Takashi Kato, 

T. Kunifuji 

[4] Research on Automated Testing Method of Railway Signaling System, 2020, Sha Wang, Qingyuan Shang, 

Qi Fang 

 

 

II. BLOCK DIAGRAM 
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Figure 2 

 

III. METHODOLOGY 

 

The methodology of the proposed system can be broadly divided into the following stages: 

1. System Design: The initial stage of the methodology involves the design of the proposed system. The 

design involves selecting the appropriate components, such as the RFID technology, coder and decoder 

circuits, and poles. The system design also includes creating a detailed architecture for the system and 

establishing the communication protocols between the RFID cards and the poles. 

2. Prototype Development: Once the system design is finalized, the next stage involves developing a 

prototype of the system. The prototype development process includes the creation of the RFID cards and 

poles, the coder and decoder circuits, and the software that controls the communication between the RFID 

cards and the poles. 

3. System Testing: The third stage of the methodology involves testing the system to evaluate its 

performance and functionality. The system testing is carried out in a controlled environment, where the 

system is subjected to various scenarios, such as different train speeds, train lengths, and weather 

conditions. The testing process is designed to identify any weaknesses or limitations in the system and to 

determine if the system meets the safety and reliability requirements of railway transportation. 

4. Implementation: The final stage of the methodology involves the implementation of the system. The 

implementation process includes installing the system components, such as the RFID cards and poles, and 

integrating the system with the existing railway infrastructure. The implementation process also includes 

training personnel on the proper use and maintenance of the system. 

Overall, the methodology of the proposed railway signaling system involves designing, developing, testing, and 

implementing a new signaling system that utilizes RFID technology to enhance the safety and efficiency of 

railway transportation. The system is designed to replace the traditional metal contact-based sensors and to offer 

a more reliable and efficient alternative. 

 

IV. CONCLUSION 

 

In conclusion, the proposed railway signaling system utilizing RFID technology and coder-decoder circuits has 

the potential to revolutionize the safety and efficiency of railway transportation. The traditional signaling system 

has limitations in reliability, maintenance, and safety, which can result in accidents and track changes. The 

proposed system addresses these limitations by replacing the traditional metal contact-based sensors with RFID 

cards and wirelessly communicating with the coder and decoder circuits to change signals automatically based 

on the train's movement. 

In summary, the proposed railway signaling system has significant potential to improve the safety and efficiency 

of railway transportation. The system's advantages, features, and methodology contribute to the advancement of 

railway signaling systems and offer a promising solution to the challenges facing the traditional signaling 

system. Further research and development in this area could lead to the widespread adoption of this system and 

the continued improvement of railway transportation. 
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