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ABSTRACT 
India possesses the fourth largest railway network in the world. Though rail transport in India is growing rapidly, the associated 

safety infrastructure measures have not kept up with the mentioned proliferation. The principal problem has been the lack of 

proper facilities   to detect problems in the rail tracks and the lack of proper maintenance of rails which have led to the formation 

of cracks in the rails. This paper proposes a cost effective yet robust solution to the problem of railway crack detection and 

obstacle detection on the track utilizing a unique method and the idea is till now untested. Wireless sensors like Proximity sensor, 

Ultrasonic sensor and Accelerometer sensor are interfaced with Arduino with which a Wireless robot is created which is used for 

scrutinizing the railway track. 
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INTRODUCTION 
 

The Railway network in India has a track length of 113,617 kilometres (70,598 mi).over a route of nearly 
63,974 kilometres (39,752 mi) and 7,083 stations approximately. Depending on recent advancements in railway 
systems, high-speed trains are being extensively used now-a-days, and rail transportation is very popular among 
Indians. Reasons for this augment in rail transportation may include a high speed, economical, environment 
friendly, safety, and modern features of railway system.  

In India, most of the commercial transport is being carried out by the railway network and hence, any 
problems in the same has the chance of inducing major damage to the economy-notwithstanding the societal 
impact of loss of life or limb. 

Railway tracks may get damaged due to weather condition, floods, earthquake, rainfall, cyclone, etc. 
thereby causing many train accidents.   

A majority of the work done in the field of crack detection involves the infrared sensing methodology and it 
is a well understood technique so much so that it was priorly thought to be the best solution to the problem of 
crack detection, but later it was found that infrared red sensing mechanism gives inaccurate results due to 
external disturbances. 

LED-LDR assembly was initially preferred for crack detection mechanism because the exact location of the 
faulty rail track can be detected but it can’t be operated in slab tracks. 

This project proposes a cheap, unique yet simple scheme with sufficient ruggedness suitable to the Indian 
scenario that involves a wireless robot consisting of multiple sensors for detecting the presence of cracks or 
obstacles on the railway track. 
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II.Components Of The Surveying System
A.Ultrasonic Sensor:  

Ultrasonic sensors are devices that use the transformation of electrical and mechanical energy
distance from the sensor to the object targeted
as a sequence of compressions an
direction as that of the wave propagating

 
 
 
 
 
 
 
 
 
 
 
 
Apart from distance measurement, they are also used in

bubbles, and other flaws in the products), Object det
range of 2cm to a maximum of 400cm.  Its operation is not affected by sunlight or black materials. 

 
B.Accelerometer Sensor: 

The ADXL335 is a, thin, low power, com
outputs. This is a triple axis accelerometer which has
measuring the static acceleration of gravity in tilt
acceleration that results from motion, shock, or vibration. 
Y, and Z axes. 

 

 
C.Proximity Sensor: 

A proximity sensor is a sensor which is used to detect the presence of nearby objects
contact. A proximity sensor often emits an emf or a beam of
field or return signal changes.  
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Components Of The Surveying System: 

are devices that use the transformation of electrical and mechanical energy
the sensor to the object targeted. Ultrasonic waves are longitudinal mechanical 

f compressions and rarefactions and they have the property of propagating along the 
propagating through the medium.  

distance measurement, they are also used in ultrasonic material testing (to detect cracks, air 
products), Object detection, position detection, etc. It can sense 

cm.  Its operation is not affected by sunlight or black materials. 

The ADXL335 is a, thin, low power, complete 3-axis accelerometer which has signal conditioned voltage 
xis accelerometer which has low noise and low power consumption

the static acceleration of gravity in tilt-sensing applications, and also in measuring
om motion, shock, or vibration. ADXL335 uses a single structure for

 

A proximity sensor is a sensor which is used to detect the presence of nearby objects
contact. A proximity sensor often emits an emf or a beam of electromagnetic radiation field 
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are devices that use the transformation of electrical and mechanical energy to measure 
. Ultrasonic waves are longitudinal mechanical waves that travel 

d rarefactions and they have the property of propagating along the same 

material testing (to detect cracks, air 
It can sense objects in the 

cm.  Its operation is not affected by sunlight or black materials.  

signal conditioned voltage 
power consumption. It is used in 

pplications, and also in measuring the dynamic 
ADXL335 uses a single structure for sensing the X, 

A proximity sensor is a sensor which is used to detect the presence of nearby objects without any physical 
electromagnetic radiation field and looks for the 
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The object which is being sensed is referred to as the proximity sensor's target. Proximity sensors are highly 
reliable and have a long functional life due to the absence of mechanical parts and there will be no physical 
contact between sensor and the object which is sensed. 

 
D.Gsm Module: 

A GSM modem is a specialized type of modem which will accept a SIM card, and operates over a 
subscription to a mobile operator, just like a mobile phone. GSM digitizes and compresses data, then sends it 
down a channel with the other two streams of user data, each one is in its own time slot. It operates at either the 
900 MHz or 1800 MHz frequency band. 

 
 
When a GSM modem is connected to a computer, this allows the computer to use the GSM modem to 

communicate over the mobile network. While these GSM modems are often used to provide mobile internet 
connectivity, many of them can also be used for sending and receiving both the SMS and MMS messages. 
 
E.Arduino Uno: 

It is a microcontroller-based kit for building digital devices and interactive objects that can sense and 
control objects in the physical world. 

 
Technical specifications 

Microcontroller used ATmega328 
Operating voltage 5V 
Input voltage  7-12V 
Input voltage limit 6-20V 
Digital I/O pins 14 
Digital I/O pins (for PWM) 6 
Analog Input pins 6 
DC current for one  I/O pin 40mA 
DC current for 3.3V pin 50mA 
Flash memory 32KB 
Flash memory for boatloader 0.5KB 
SRAM 2KB 
EEPROM 1KB 
Clock Speed  16Mhz 

 
The Uno has more number of facilities for communicating with a computer, another Uno board, or other 

microcontrollers. The ATmega328 supports UART TTL (5V) serial communication, which is available on 
digital pins 0 (RX) and 1 (TX). The Arduino Software (IDE) includes a serial monitor which allows simple 
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textual data to be sent to and from the board. The RX and TX LED’s on the board will flash when data is being 
transmitted via the USB- to- serial chip and USB connection to the computer. 
 
F.Rf Module With Encoder Unit: 

 

 
 
The RF Module transmitter results up to 8mW at 433.92MHz with a range of approximately few meters. It 

accepts linear as well as digital inputs. It can be operated from 1.5 to 12 Volts DC. It is approximately the size 
of a standard postage stamp. 

The characteristics of the HT-12E Encoder are Operating voltage: 2.4V~12V,Low power and high noise 
immunity. The 2^12 encoders are mainly used for remote control system applications. They are capable of 
encoding information consisting of N address bits and 12N data bits. Each address/data input can be set to either 
of the two logic states. The programmed addresses/data are transmitted along with the header bits via an RF 
transmission medium. Transmission is enabled by applying the low signal to the TE pin. 
 
III.Block Diagram: 
Robot Section: 

The robot section consists of three sensors interfaced with arduino, a GSM modem and a RF module with 
encoder unit. 

 
IV.Performance Results In  Railway Track Surveying: 

The performance results of the railway track surveying mechanism can be analyzed by the outputs obtained 
from the sensors. 
 
A.Object Detection: 
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The railway track often gets  damaged due to weather conditions and obstacles like boulders, rocks and big 
stones may be very hazardous to the incoming trains. So the ultrasonic sensor in the wireless robot will sense for 
such objects on the track and when an obstacle is detected, a message will be sent via GSM modem to the 
nearby station and at the same time a message will also be sent to the train. 
 
B)Crack Detection: 

The accelerometer sensor is used to test whether the track is free from ruggedness and also it checks for 
surface irregularities. Thus the unbalance created due to a crack in the track can be detected and gives more 
comfort to the passengers.  

 

 
 
The serial monitor output will be obtained as either “track ok” or crack detected” depending on the 

acceleration experienced by the track.                
 
V.Working Model: 

The following picture shows the proximity sensor sensing the irregular metal gaps.  
 

 
 
The following setup is our complete work model which is used for sensing the track. Thus cracks, obstacles 

and other objects on the track can easily be detected by using our wireless robot. 
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Conclusion: 
This robotic way of sensing the railway track is a cost effective one and reduces the number of train 

accidents thereby saving millions of lives. The introduced surveying system in this paper is operational on both 
ballast and slab tracks. The system can be operated even in tunnels without interruption. As the information 
regarding the faults in the track will be immediately sent to the nearby stations, the authorities can further take 
proper measures to rebuild the railway tracks. 
 
Future Work: 

The proximity sensor will be interfaced with arduino and it is used for detecting the gaps in a railway track 
that cause train accidents. The station section consists of a microcontroller, a LCD display, and a buzzer unit. As 
the station section will receive information from the robot section regarding the cracks or obstacles on the track, 
the station authorities can immediately take measures to reduce the train accidents. Also an alert message will 
also be sent to the train driver in order to prevent the train from taking up a faulty track.  
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