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ABSTRACT

The Indian Railways are the lifeline of India's transport system. Being the
fourth largest railway network in the world, it covers the length and breadth of
the country. In 2018-19, 23.12 million people and 3.36 million metric tons of
freight depended on the railways on a daily basis. They bind the economic life
of the country and foster the development of industry and agriculture.
However, poor maintenance of the railway tracks has caused several accidents
over the years. Derailments due to the presence of faults in railway tracks cause
heavy loss of life and railway property. Therefore, timely detection and analysis
of these cracks is of utmost importance. This proposal aims at providing a cost
effective solution to the problem of fault detection in railway tracks using
digital image processing.
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I. INTRODUCTION

system helps tackle the issues that arise with manual
monitoring of the railway tracks. Digital image

processing allows us to implement a cost effective

The Indian Railways have always been a crucial factor
in influencing the trade and market. They allow the
production and consumption of products at various
locations. India's economy has always been
contingent upon proper function of the railways.
Being the cheapest mode of transport, they attract a
huge volume of traffic every day. They remove
isolation between cities and provide a strong medium
for national integration. However, several mishaps
occur from time to time due to negligence in
maintenance and inaccurate monitoring of railway

tracks for faults. A real time anomaly detection

method to detect the cracks present on the track
surface with optimum precision, with as less human
intervention as possible. A system captures images of
the railway track and sends them to the server, i.e, to
the computer of the rail employee, where they are
processed for any anomalies. This methodology helps
in eliminating accidents caused due to faults in the

railway track and saves lives and important assets.
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II. LITERATURE SURVEY

Continuous monitoring of the railway tracks is done
on foot on a daily basis. The prevailing method faces
numerous challenges. The person concerned with the
inspection of faults on the railway tracks, has to cover
several kilometers on foot. This may cause him to
overlook some of the minor cracks present on the
track surface. Patrolling through abnormal weather
like
insufficient light during the night is also not feasible.
This the

researchers regarding this problem.

conditions heavy rain, extreme cold and

section presents results of previous

Mao et al. proposed a method to detect the surface
defects on the rail by minimizing the maximum
between class variance. However, there could be
substantial improvement in this method. He et al.
used the mean background subtraction algorithm to
detect the faults on the railway line. But, the method
that he proposed lacked robustness. Raghupati et al.
proposed a technique that used ultrasonic waves to
locate the railway track deformities. However, the
drawback with this technique was that this method
would solely focus on the core of the railway tracks
and not on or near the surface, where most faults are
likely to be present. Tang et al. used gray level
projection to segment and obtain rail surface area. But
the algorithm that he used didn't have suitable
adaptability. Yuan et al. improved upon this and used
a better algorithm, the Otsu algorithm. But this
algorithm too, was flawed as its threshold selection

was not universal.

Although the existing methods have continuously
sought to improve accuracy in detecting the faults,
there is much to be done still and at the same time,

there is also a need to reduce the costs involved.

I1I. SYSTEM DESCRIPTION
A. Working of Project

The importance of timely data acquisition and
analysis of railway track surfaces is extremely crucial.
timeliness track

To achieve and accuracy in

inspection, automation of data acquisition and

analysis is necessary.

The techniques involved in this project on automated
crack-detection techniques for the track inspection
process, are based on imaging edge-detection
algorithms. This project proposes and demonstrates a
framework for evaluating the effectiveness of imaging

crack-detection algorithms in

inspecting surface of railway tracks. Edges in digital
images are defined as sharp intensity transitions.
Edge-detection algorithms seek to detect and localize
edges without any input or interference from

humans.

A sample of 5 track images were used in the analysis.
The images were all gray-scale images with a
resolution of 640x480 pixels. The images used did not
include any background such as grass or motor
vehicle traffic. Ideally, a stationary, bridge-mounted
camera would focus directly onto the crack, but if
background is included in the image, it may be
necessary to include a prefilter to eliminate such

anomalies.

A MATLAB code was developed for the algorithm to
read the images, perform the transforms, and output
the isolated cracks, usually referred to as the edge
image. The edge image was recorded for for each of
the 5 images. Based on the threshold value for the
algorithm and the intensity in the edge image, an
output image was determined to have a crack or no
crack. A threshold value is a parameter that is crucial

to the performance of any edge-detection algorithm.
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Based on the value of this parameter, it is decided if a  Fig 2a. shows the results after converting the image
crack exists or not. from rgb to gray-scale and Fig 2b. shows the results

after applying the median filter to enhance the image.
B. Block Diagram

Input the capture image and |
| reference image in MATLAB |

‘ Convert this RGB images
into GRAY images

| Calculation of length

Histogram

Fig 2c. Bi I
Fig 1. Block Diagram 1g Zc. binary lmage

IV. SIMULATION RESULTS

The algorithm was implemented with the help of
MATLAB 2013a software tool. The following are the

results of the simulation.

Fig 2d. Image after noise removal

The image is then converted into a binary image and

the noise present in the image is also removed. This is
illustrated in Fig 2c. and 2d.

Fig 2a. Image after gray conversion

-

Fig 2b. Image after applying median filter Fig 2e. Dimensions of the crack
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Fig 2f. Isolated railway track fault image

Fig 2e. And 2f. show the edge image obtained along
with its dimensions in the simulation. The crack is

detected based on a certain threshold level.
V. CONCLUSION

In this paper, a method has been proposed to detect
the faults present on the railway track surface, using
digital image processing. Pictures of the track are
taken with a drone and given as input to the
suggested system to detect cracks. This will help to
detect cracks immediately and reduce the possibilities
of accidents. As the system is automated, with
minimum manual intervention, the system would be

highly efficient.
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