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Abstract -This paper proposes the design of crack detecting and the location of the crack in the 

railway tracks .Here the microcontroller is interfaced with Test Engine Unit (Prototype), ZigBee, 

RFID Reader and Crack Sensor. The vehicle moves along the path of railway track and IR 

obstacle sensors mounted on the vehicle front end will inspect the track along the path. The IR 

sensor senses the crack  and then it gives the signal to the microcontroller. When any crack or 

deformation is detected on the track the Test Engine Unit stops . The detects the crack in the 

railway track, it immediately gets the location information using RFID Reader and the Zigbee 

transmitter sends that location of the crack with an Instant Alert and to communicate the nearby 

Rail Server Unit (RSU). 
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I. INTRODUCTION 
 
 

A special purpose system one or a few dedicated functions, complying with the real-time 

computing constraints is said to be embedded systems. It is usually embedded as part of a 

complete device including hardware and mechanical parts. In contrast, a general-purpose 

computer, such as a personal computer, can do many different tasks depending on programming. 

Since the embedded system is dedicated to specific tasks, design engineers can optimize it, 

reducing the size and cost of the product, or increasing the reliability and performance. 

 

II. LITERATURE SURVEY 
 

Literature review is that section which shows the various analysis and research made in 
the field of your interest and the results are already published, taking into account the various 
parameters of the project and extent of the project. The presented system helps to detect the 
flaws in the rail track using ultrasound testing method. When the crack is detected, respective 
coordinates are send to the nearest station. This recording and sending of coordinates is done by 
GPS and GSM module. Ultrasonic technique is the most effective system it even detects minor 
cracks and also calculates the growth rate of the crack. The growth rate can be detected after 
several observations at regular intervals. One of the processes which help in examination of 

material without causing any harm is non-destructive testing technique.  
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NDT is widely used method for material maintenance without dealing with the principles 
of the material. In this method Ultrasound-wave are extensively used, due to the various 
behaviors as ultrasound waves displays in various material properties. When ultrasound wave 
signal propagates from one medium to another distinct medium, a certain proportion of the 
signal-energy propagates over to the another distinct medium, at the same time the remaining 
energy gets reflected back. By using the time arrival we can calculate the thickness and the flaws 
in the material. The flaws create gaps in the material and make it appear as another medium due 
to which the waves get reflected back. 
 
III. PROJECT DESCRIPTION 
 

The main aim of this project is to identify the crack from the railway track runway using 

Crack detectors and to also identify the tentative location of the crack with an Instant Alert and 

to communicate the nearby Rail Server Unit (RSU) which is wirelessly connected through Test 

Engine Unit (Prototype) with a user friendly platform respectively instead of GSM and GPS 

module. 
 
3.1 EXISTING SYSTEM 
 

The existing system gathers data from the sensors attached to the vehicle and transmits 
the message and the location of the detected crack is transmitted to the nearest station using the 
GSM and GPS module. 
 
DISADVANTAGE: 
 

• GSM and GPS module  
• Simulation  
• Make heavy damages 

 
3.2 PROPOSED SYSTEM 
 

The proposed method for the crack and location detection by utilizing of the Metal 

detector ,IR sensor, Motor drive, RFID Reader and Zigbee. The heart of the system is Atmega 16 

microcontroller. If any crack or object is detected through metal detector and IR sensor the test 

engine will be slow down .The instantaneous crack is informed by alarm unit and location detail 

is send to the nearest base station unit through Zigbee module. 
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Figure 3.1 Block diagram of Proposed method 
 
 
The hardware requirements for the proposed system includes ATMEGA16, Sensors, RFID 

reader, Zigbee module. 

 

ATMEGA16 MICROCONTROLLER 
 

ATmega 16 is an 8-bit high performance microcontroller from the Atmel’s Mega AVR 
family. It is a 40 pin controller based on enhanced RISC instruction with 131 powerful 
instructions. By executing powerful instruction in a single clock cycle, the atmega achieves 

throughputs approaching 1MIPS per MHZ allowing the system designer to optimize power 
consumption versus processing speed. 
 

SENSORS 
 
IR Sensors  

The basic concept of an Infrared sensor which is used as Obstacle detector is to transmit 
an infrared signal, this infrared signal bounces from the surface of an object and the signal is 
received at the infrared receiver. 
 
METAL DETECTORS 
 

The metal detecting sensors operates under the principle of electrical principle of 
inductance. Inductance is the phenomenon where a fluctuating current, which by definition has a 
magnetic component induces an electromotive force in a target object. 
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RFID TECHNOLOGY 
 

Radio Frequency Identification (RFID) is a technology that uses radio waves to transfer 
data from an electronic tag, called RFID tag or label, attached to an object, through a reader for 
the purpose of identifying and tracking the object. RFID can be used in many applications. A tag 
can be affixed to any object and used to track and manage inventory, assets, people, etc. For 
example, it can be affixed to cars, computer equipment, books, mobile phones, etc. The 
Healthcare industry has used RFID to reduce counting , looking for things and auditing items. 
Many financial institutions use RFID to track key assets and automate compliance. Also with 
recent advances in social media RFID is being used to tie the physical world with the virtual 
world. 
 
RFID TAG 
 

RFID tags contains an IC for storing the data, and antenna for transmitting and receiving 
and also a modulator. Data is stored in the RFID Tag electronically. This data is retrieved by the 
reader using electromagnetic waves. Tags can store only a few kilo bytes of data. 
 
ZIGBEE MODULE: 
 

The CC2500 is a low-cost 2.4 GHz transceiver designed for very low-power wireless 

applications. The circuit is intended for the 2400-2483.5 MHz ISM (Industrial, Scientific and 

Medical) and SRD (Short Range Device) frequency band. The RF transceiver is integrated with a 

highly configurable baseband modem. The modem supports various modulation formats and has 

a configurable data rate up to 500 k Baud. CC2500 provides extensive hardware support for 

packet handling, data buffering, burst transmissions, clear channel assessment, link quality 

indication, and wake-on-radio. The main operating parameters and the 64-byte transmit/receive  
FIFOs of CC2500 can be controlled via an SPI interface.  
 
 
V. SOFTWARE USED 
 

WinAVR is not just one tool, like many other software names. WinAVR is instead a set 

of tools, these tools include avr-gcc (the command line compiler), avr-libc (the compiler library 

that is essential for avrgcc), avr-as (the assembler), avrdude (the programming interface), avarice 

(JTAG ICE interface), avr-gdb (the de-bugger), programmers notepad (editor) and a few others. 

These tools are all compiled for Microsoft Windows and put together with a nice installer 

program. When referring to the version, you are most of the time referring to the version of the 

compiler, avr-gcc. For example currently WinAVR includes version 3.3 of avr-gcc. However, it 

is not WinAVR 3.3 as some people call it, to refer to which release you are using that is done by 

date. For example WinAVR 20030424. The 20030424 is a data code, which is discussed later. 
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VI. RESULT  
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