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ABSTRACT 

The railway system of India is largest among the world railways system. With the great infrastructure and with 

immense human power. It is operating the country economy easily. The railway works 24*7 without any break. 

So with regards to safety measures. The factors such as crack and object detection on the track is important. 

The track needs time to time replacement and maintenance and if this not happen then the problem and safety 

occurs. So, this project which we are proposed, it is used to detect the crack and object on the railway track. In 

this project IR and ultrasonic sensor are used with GSM and GPS module. This system alerts the authorities by 

giving them prior message of crack and object on railway track. It gives the location where the crack has been 

found. 
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1. Introduction  

Railway is the life line of every growing country. Indian railway is one of the busy railway system all 

over the world about 2000 passengers trains and 1500 freight trains works daily. To ensure that those 

trains runs freely without any problem. Safety of those trains is must. So for this we use the network 

of sensor for obstacle and to detect the crack. For the detection of crack we are using IR sensor and 

for object detection we are use ultrasonic sensor. The information of crack and object is transmitted 

through GPS and GSM units. The GPS locates the latitudes and longitude. GSM send message to the 

mobile based application. This project have very high chance to change the traditional railway system 

in modern railway system.  

2. Literature Survey  

The existing system of crack and object detection depends on the telephonic communication. Is most 

commonly observed that the inspection is done by foot, locomotive trolleys because of this old 

technique of communication the chances of collision and derailment. This technique is not up to date 

for emerging country such as India. Another technique use the locomotive. These locomotive moves 

on the track. They uses leaser sensor but it is not very accurate for crack and object detection. 

Another approach is using LDR to detect the crack. The existing does not gives exact location of 

track and object on the track. They uses only GSM unit they do not uses the GPS which gives the 

exact location of crack and the object on track.   

3. Objective of our Project 

The main objective of our project is to identified the obstacle and crack on the railway track. It also 

ensure about the collision between the train and derailment in curves and bends.  
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4. Comparative Study 

While studying the other project we found that the existing system used the LASER proximity 

detector which are not accurate for the emerging countries and no system is using the crack detection 

and object detection together. We use ultrasonic sensor and IR sensor for this system. The other 

prototypes used more components which makes the cost high. We used less components as compared 

to others. 

The GPS and GSM module makes this system more reliable. Low power used as compared to others. 

Other system do not have any accurate alerting system for crack and object but our system gives the 

exact location and that location is send by a message. 

4.1 Existing System 
In existing system oral communication is used for detection of crack and object on the track. So this 

system is time consuming and we know that the time is very important in railway system. In existing 

system laser proximity detector is used and no system have object and crack detection simultaneously. 

The complexity and the cost of other project is also high. 

 
Fig.1 Crack inspection trolley 

 

4.2 Existing System Disadvantages 
In the existing system there is delay in transmitting the information because oral communication is 

used. This effect the accuracy of the system and we want better accuracy of the system safety. And 

also cost is the major factor the major factor. 

4.3 Problem Identification 
The main problem has been the lack of cheap and efficient technology to detect problem on the 

railway track whether the problem is of crack or of the obstacle. Sometimes antisocial elements also 

the big problem for security of railway track. 

4.4 Proposed Work 
In our project we are using the IR sensor and ultrasonic sensor for crack and object detection 

respectively. By using IR sensor we find the crack on the track. When the crack is find on the track 

the robot stops and sends the coordinate by the help of GPS. The coordinate sends to the authority and 

them the authority comes and handle the situation. When the object is find out on the track. Then the 

robot sends the message to the authority with help of GPS and GSM. The authority get the message 

on the application. 

5. Conclusions 

We develop a such type system which is cost effective and accuracy is also good . The prototype of 

testing vehicle can efficiently detect crack and obstacles on the railway track. In this system we use a 

GSM and GPS technology so if any failure is occurs on the track a alert massage is send to the 

authority. And environmental condition does not affect our proposed system. The accurate data helps 

in preventing data helps in preventing the accidents. The main aim to protect the people from 
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accidents and also reduce the man power. When the prototype is industrialized it will definitely 

helpful for Indian railway. The result shows that this new technology will increase the reliability of 

the Indian railway. This makes Indian railways more competitive with other countries rail system. 

Acknowledgements 

We particularly want to express our thanks and respect to the Dhairya for inspiring and giving us all 

the valuable suggestion from time to time. Our heartfelt gratitude goes to all faculty members of E&C 

Deptt, who with their encouraging and caring words and most valuable suggestions have contributed, 

directly or indirectly, in a significant way towards completion of this review paper. Last but not the 

least we are thankful to the Almighty who gave us the strength and health for completing this review 

paper. 

References   

[1]. Mittal, Shruti, and Dattaraj Rao. "Vision based railway track monitoring using deep learning." arXiv 

preprint arXiv:1711.06423 (2017)." 

[2]. Yaman, Orhan, Mehmet Karakose, and Erhan Akin. "Improved Rail Surface Detection and Condition 

Monitoring Approach with FPGA in Railways." International Conference on Advanced Technology & 

Sciences (ICAT'17). 2017. 

[3]. Athira, S. "Image Processing based Real Time Obstacle Detection and Alert System for Trains." 2019 

3rd International conference on Electronics, Communication and Aerospace Technology (ICECA). 

IEEE, 2019. 

[4]. Etxeberria-Garcia, Mikel, et al. "Application of Computer Vision and Deep Learning in the railway 

domain for autonomous train stop operation." 2020 IEEE/SICE International Symposium on System 

Integration (SII). IEEE, 2020. 

[5]. Sabnis, Omkar Vivek, and R. Lokeshkumar. "A novel object detection system for improving safety at 

unmanned railway crossings." 2019 Fifth International Conference on Science Technology Engineering 

and Mathematics (ICONSTEM). Vol. 1. IEEE, 2019. 

[6]. Yu, Haomin, et al. "A coarse-to-fine model for rail surface defect detection." IEEE Transactions on 

Instrumentation and Measurement 68.3 (2018): 656-666.  

[7]. Scholar, P. G. "Review and analysis of crack detection and classification techniques based on crack 

types." International Journal of Applied Engineering Research 13.8 (2018): 6056-6062. 

[8]. Karaduman, Mucahit. "Image processing based obstacle detection with laser measurement in railways." 

2017 10th International Conference on Electrical and Electronics Engineering (ELECO). IEEE, 2017.  

[9]. Karaduman, Mucahit. "Image processing based obstacle detection with laser measurement in railways." 

2017 10th International Conference on Electrical and Electronics Engineering (ELECO). IEEE, 2017. 

[10]. Banić, Milan, et al. "Intelligent Machine Vision Based Railway Infrastructure Inspection and 

Monitoring Using UAV." Facta Universitatis, Series: Mechanical Engineering 17.3 (2019): 357-364. 

[11]. YAMAN, ORHAN. "Demiryolu rayları için gerçek zamanlı bulanık otomata ile görme tabanlı arıza 

teşhis sisteminin geliştirilmesi/Development of vision based fault diagnosis system with real time fuzzy 

automata for railways." (2018).  

[12]. Zang, Yu, et al. "Methods for fault diagnosis of high-speed railways: A review." Proceedings of the 

Institution of Mechanical Engineers, Part O: Journal of risk and reliability 233.5 (2019): 908-922. 

Authors Biography 

 

Arpan Sharma, student of Electronics and Communication Engineering, pursuing B.Tech from 

Moradabad institute of technology , Moradabad and the area of interest is IOT . 

 
 

Dr. Amit Saxena, Assistant professor of Electronics and Communication   Department of 

Moradabad institute of   technology, Moradabad. He had obtained his Bachelor’s degree in 

Electronics & Communication Engineering from I.E.T., Rohilkhand University, Bareilly and 

Master degree (VLSI Design) in 2009 from UPTU, Lucknow. He has published number of papers 

in international & national journals, conferences and seminars. 

blob:https://web.whatsapp.com/eca364e7-ebb7-4e3e-9b94-73112573ff9e
blob:https://web.whatsapp.com/eca364e7-ebb7-4e3e-9b94-73112573ff9e


International Journal of Engineering Sciences & Emerging Technologies, June. 2020. 

ISSN: 22316604                    Volume 10, Issue 4, pp: 107-110 ©IJESET 

 
110 

Dr. Kshitij Shinghal, Assistant professor and Head of Department of Electronics and 

Communication Department of Moradabad institute of technology, Moradabad. He had 

obtained his Doctorate degree from Shobhit University Meerut in 2013, Master degree (Digital 

Communication) in 2006 from UPTU, Lucknow. He started his career from MIT, Moradabad. 

He has published number of papers in national journals, conferences and seminars. He has 

guided two Masters, more than sixty students of B. Tech, and guiding three Ph.D. & M. Tech.   

 

 
Mudassir, (mudassirhasan157@gmail.com) student of Electronics and Communication 

Engineering, pursuing B.Tech from Moradabad institute of technology, Moradabad and the 

area of interest is IOT. 

 

 
Aman Yadav, student of Electronics and Communication Engineering, pursuing B. Tech from 

Moradabad institute of technology, Moradabad and the area of interest is IOT. 

 

 

 


