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Abstract— The project relates to the detection of cracks in 

the railway tracks using IR sensor. According to a possible 

embodiment, the railway carriage carrying the control 

equipments is provided with sensor orientated to detect the 

crack. This project pertains to a process for monitoring the 

condition of rail on train tracks and more specifically has the 

object of the identification of defects detected by monitoring 

equipment on the tracks to be checked to allow maintenance 

crews to subsequently find these defects.Two medal sensors 

are fixed in the wheels of the train is used to find out the 

crack on the rail. Each sensor will produce the signal related 

position with the rail. If the track is said to be normal on its 

position when both the sensor gives the constant sensed 

output. If anyone misses their output condition to fail then 

there is defect on that side. It will inform this by giving 

alarm. Where sensors and alarm should connected to the 

microcontroller I/O lines and microcontroller is 

programmed to our needs. 

Keywords: Railway track, IR sensor, Microcontroller, 

2x16LCD display 

I. INTRODUCTION 

In India most of the commercial transportis being carried out 

by the railway network and therefore as any problem 

occurred during transportation the major damage is getting 

occurred to the economy non-withstanding a social life. This 

paper presents an implementation of an efficient and cost 

effective solution suitable for railway application. The 

Indian railway network today has a track length of 113,617 

kilo-meters (70,598mi) over a route of 63,974 kilo-meters 

(39,752mi) and7, 083 stations. It is the fourth largest railway 

networking the world exceeded only by those of the United 

States, Russia and China. The rail network traverses every 

length and breadth of India and is known carry over 30 

million passengers and 2.8 million tons of freight daily. 

Despite boasting of   such   impressive   statistics,   the 

Indian   rail network is still on the growth trajectory trying 

to fuel the economic needs of our nation. In terms of the 

reliability and safety parameters, we have not yet reached 

truly global standards. Though rail transport in India 

growing at a rapid pace, the associated safety infrastructure 

facilities have not kept up with the aforementioned 

proliferation. Our facilities are inadequate compared to the 

international standards and as a result, there have been 

frequent derailments that have resulted in severe loss of 

valuable human lives and property as well. The principal 

problem has been the lack of cheap and efficient technology 

to detect problems in the rail tracks and of course, the lack 

of proper maintenance of  rails  which  have  resulted  in  the 

formation of cracks in the rail sand other similar problems 

caused by anti-social elements which jeopardize the security   

of   operation   of   rail transport.The object of the 

identification of defects detected by monitoring equipment 

on the tracks to be checked to allow maintenance crews to 

subsequently find these defects.Two medal sensors are fixed 

in the wheels of the train is used to find out the crack on the 

rail. Each sensor will produce the signal related position 

with the rail. If the track is said to be normal on its position 

when both the sensor gives the constant sensed output. If 

anyone misses their output condition to fail then there is 

defect on that side. It will inform this by giving alarm. 

Where sensors and alarm should connected to the 

microcontroller I/O lines and microcontroller is 

programmed to our needs. 

A. What Is Meant By Rail Inspection? 

Rail Inspection is the  practice  of  examining rail tracks for 

flaws that could lead to catastrophic failures.  According to 

the United States  Federal Railroad Administration Office of 

Safety Analysis, track defects are the second leading cause 

of accidents in railways. 

B. How It Works? 

This invention relates to a system and method of detecting a 

broken rail in a railway system. The track sensing circuitry 

of the present invention applies a voltage across the rails and 

then sensing that voltage at the far end of the block. A 

Broken rail will open the path and prevent voltage from 

reaching the far end of the block. 

II. LITERATURE SURVEY 

A. Railway Track  

Track-caused derailments are often caused by wide gauge. 

Proper gauge, the distance between rails, is 56.5 inches (four 

feet, eight-and-a-half inches) on standard gauge track. As 

tracks wear from train traffic, the rails can develop a wear 

pattern that is somewhat uneven. Uneven wear in the tracks 

can result in periodic oscillations in the truck, called 'truck 

hunting.' Truck hunting can be a contributing cause of 

derailments. A rail breaks cleanly, it is relatively easy to 

detect. A track occupancy light will light up in the signal 

tower indicating that a track circuit has been interrupted. If 

there is no train in the section, the signaler must investigate. 

One possible reason is a clean rail break. For detecting the 

rail break this way, one has to use signal bonds that are 

welded or pin brazed on the head of the rail. If one uses 

signal bonds that are on the web of the rail, one will have a 

continued track circuit.If a rail is merely cracked or has an 

internal fissure, the track circuit will not detect it, because a 

partially-broken rail will continue to conduct electricity. 

Partial breaks are particularly dangerous because they create 

the worst kind of weak point in the rail. The rail may then 

easily break under load--while a train is passing over it--at 

the point of prior fissure. 

B. Existing Method 

1) Composite Detection System 

The composite detection System The composite detection 

system consists of a laser source, whose beam is collimated 

by a suited optic lens into a light plane, two 512X512 –pixel 
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CCD cameras for complete optimum observation of the 

track, a digital processing system per camera, and a 

supervision system. The laser beam focused by the 

cylindrical lens as a thin plane enlightens the upper part of 

the railway track orthogonally to the track surface. The 

intersection of the plane is therefore the track profile (in the 

laser beam plane it is a two- dimensional line) which is 

observed by the CCD cameras. Each digital processing 

system performs real-time profile filtering  and  extraction 

(in  the CCD camera geometrical coordinates) by using a 

composite approach from images of the corresponding 

CCD camera. Besides, the profile is approximately lying in 

a  linear  direction,  i.e., cutting the image in stripes. Only 

one point of the profile belongs to each stripe. This 

characteristic allows for parallel processing since each stripe 

can be analyzed independently to reach 10 ms image 

processing time without affecting the profile accuracy. In 

each column of the image localizing the position of the track 

profile means to find the position of the maximum laser 

reflection intensity. In the ideal case the intensity 

distribution along the column is Gaussian. Localizing the 

maximum implies therefore detecting the position of the 

expected Gaussian profile with the maximum likelihood. 

To tackle this application, we tested both traditional filtering 

techniques with minimum- square  approximation and 

neural network techniques. In the first case, results were 

quite poor due to the inability of capturing all nonlinearities 

and distortions. In the second case, the number of pixels to 

be processed in  each  column  and  the variety of the 

possible maximum light profile positions led to large 

inaccurate networks that are also difficult to train. It is worth 

noting that highly approximate localization of the area of 

interest in each image is quite trivial for the human observer, 

even without experience. Track profile localization does not 

need to take into account all details in the whole column, but 

only the area around the maximum lighting. Experiments 

have shown that no information out of a 40-pixel strip 

centred approximately on the maximum lighting is 

necessary for accurate reconstruction of the track profile. 

Besides, this area of interest corresponds approximately to 

the zone around the highest- intensity Gaussian profile in the 

column. Such area can be easily found by identifying the 

maximum correlation of the light profile with the Gaussian 

reference: correlation can be effectively used. Finer 

localization of the maximum must deal with all non 

linearity’s presented above, which are difficult to be 

captured algorithmically while they are easily described by 

examples. In the literature, neural networks were proved 

effective for this kind of task. 

 
Fig. 2.1.2: Crack Detection using Rayleigh wave-like 

Wideband Guided Ultrasonic Waves: 

Ultrasonic inspection of rails is usually restricted to  

low  speeds  of  around  20-30mph, which limits the 

viability of testing many tracks regularly. Furthermore many 

of the most serious defects that can develop in the rail head 

can be very difficult to detect using the currently available 

inspection equipment. One of the reasons for slow 

inspection speeds using conventional NDT is the need for 

coupling between the transducer and the track using either 

liquid or dry coupling materials. EMATs  have  been  used  

2,3  or  suggested  4  to measure both rail tracks and wheels 

by other workers and the use of non-contact ultrasonic 

measurements are still being investigated by a number  of  

international research  groups.  In this method we discuss 

the use of EMATs on rail for longitudinal and transverse 

crack defect detection and depth gauging. Ultrasonic surface 

waves that are similar in behaviour to Rayleigh waves are an 

obvious candidate for surface breaking crack detection.  If  a  

defect  lies  between  the  Rayleigh wave generator and 

detector then it will to some degree block the Rayleigh 

wave. The amplitude of a Rayleigh wave displacement 

decays with depth into the sample and most of the energy 

associated with  a  particular  frequency  lies  within  a  

depth equal to one wavelength at that frequency. Almost all 

of the energy lies within a depth corresponding to two 

wavelengths. The different frequency components will 

effectively probe to different depths below the sample 

surface. In a measurement where we attempt to propagate a 

Rayleigh wave through a region containing a surface 

breaking crack, the crack depth can be estimated by the 

amount of Rayleigh wave energy or amplitude that is 

transmitted through or underneath that region. Closed or 

partially closed cracks can obviously complicate the analysis 

and increase the amount of Rayleigh wave energy 

transmitted through  the crack compared to an open crack. 

 
Fig. 2: 

III. PROPOSED METHOD 

In this project we are using the sensor to find out the crack 

in the track; this will be useful for the production of track 

and Track maintenance. Track needs regular maintenance to 

remain in good order, especially when high-speed trains are 

involved. Inadequate maintenance may lead to a "slow 

order" being imposed to avoid accidents Track maintenance 

was at one time hard manual labour, requiring teams of 

labourers who used levers to force rails back into place on 

steep turns, correcting the gradual shifting caused by the 

centripetal force of passing trains. Currently, maintenance is 

facilitated by a variety of specialized machines. In our 

project we are using the machine with the help of sensor 

used to find the crack in the track. The sensor is placed in 
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the front of the front wheel and the controlled by the control 

unit. When the moving of the rear wheel with the help of 

motor with the gear arrangement the total model is move on 

that time the sensor send the signal to the control unit where 

the crack is in the track are not. 

IV. BLOCK DIAGRAM DESCRIPTION 

The proposed broken rail detection system consists of 

Microcontroller,IRsensor,SCU,Alarm,Relay,GSM&GPS,2X

16LCD. 

A. Microcontroller 

Microcontrollers are destined to play an increasingly 

important role in revolutionizing various industries and 

influencing our day to day life more strongly than one can 

imagine. Since its emergence in the early 1980's the 

microcontroller has been recognized as a general purpose 

building block for intelligent digital systems. It is finding 

using diverse area, starting from simple children's toys to 

highly complex spacecraft. Because of its versatility and 

many advantages, the application domain has spread in all 

conceivable directions, making it ubiquitous. As a 

consequence, it has generate a great deal of interest and 

enthusiasm among students, teachers and practicing 

engineers, creating an acute education need for imparting 

the knowledge of microcontroller based system design and 

development. It identifies the vital features responsible for 

their tremendous impact, the acute educational need created 

by them and provides a glimpse of the major application 

area. A microcontroller is a complete microprocessor system 

built on a single IC. Microcontrollers were developed to 

meet a need for microprocessors to be put into low cost 

products. Building a complete microprocessor system on a 

single chip substantially reduces the cost of building simple 

products, which use the microprocessor's power to 

implement their function, because the microprocessor is a 

natural way to implement many products. This means the 

idea of using a microprocessor for low cost products comes 

up often. But the typical 8-bit microprocessor based system, 

such as one using a Z80 and 8085 is expensive. Both 8085 

and Z80 system need some additional circuits to make a 

microprocessor system. Each part carries costs of money. 

Even though a product design may requires only very simple 

system, the parts needed to make this system as a low cost 

product. To solve this problem microprocessor system is 

implemented with a single chip microcontroller. This could 

be called microcomputer, as all the major parts are in the IC. 

Most frequently they are called microcontroller because they 

are used they are used to perform control functions. The 

microcontroller contains full implementation of a standard 

MICROPROCESSOR, ROM, RAM, I/0, CLOCK, 

TIMERS, and also SERIAL PORTS. Microcontroller also 

called "system on a chip" or "single chip microprocessor 

system" or "computer on a chip". A microcontroller is a 

Computer-On-A-Chip, or, if you prefer, a single-chip 

computer. Micro suggests that the device is small, and 

controller tells you that the device' might be used to control 

objects, processes, or events. Another term to describe a 

microcontroller is embedded controller, because the 

microcontroller and its support circuits are often built into, 

or embedded in, the devices they control. Today 

microcontrollers are very commonly used in wide variety of 

intelligent products. For example most personal computers 

keyboards and implemented with a microcontroller. It 

replaces Scanning, Debounce, Matrix Decoding, and Serial 

transmission circuits. Many low cost products, such as Toys, 

Electric Drills, Microwave Ovens, VCR and a host of other 

consumer and industrial products are based on 

microcontrollers. 

B. Transmitter and Reciver 

 
Fig. 3: 

Infrared transmitter is one type of LED which emits infrared 

rays generally called as IR Transmitter. Similarly IR 

Receiver is used to receive the IR rays transmitted by the IR 

transmitter. One important point is both IR transmitter and 

receiver should be placed straight line to each other .The 

transmitted signal is given to IR transmitter whenever the 

signal is high, the IR transmitter LED is conducting it passes 

the IR rays to the receiver. The IR receiver is connected 

with comparator. The comparator is constructed with LM 

741 operational amplifier. In the comparator circuit the 

reference voltage is given to inverting input terminal. The 

non inverting input terminal is connected IR receiver. When 

interrupt the IR rays between the IR transmitter and 

receiver, the IR receiver is not conducting. So the 

comparator non inverting input terminal voltage is higher 

then inverting input. Now the comparator output is in the 

range of +12V. This voltage is given to base of the transistor 

Q1. Hence the transistor is conducting.  Here the transistor 

is act as switch so the collector and emitter will be closed. 

The output is taken from collector terminal. Now the output 

is zero. When IR transmitter passes the rays to receiver, the 

IR receiver is conducting due to that non inverting input 

voltage is lower than inverting input. Now the comparator 

output is -12V so the transistor is cutoff region. The 5v is 

given to 40106 IC which is the inverter with buffer. The 

inverter output is given to microcontroller or PC. This 

circuit is mainly used to for counting application, intruder 

detector etc. 

V. RELAYS 

Relays are switching device.  It is the heart of industrial 

electronic system.  Every industrial electronic system 

required some type of switching device (or) relay.  For the 

simplest photo-electric relay to the most advanced. 

Depending up on the basic force available for relay contact 

closing and opening there is several types of relays.  Some 

of them are listed below: 

Electronic relays made of vacuum tubes, gas tubes 

solid state devices and saturable core reactions. 
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Electromagnetic relays is form of electromagnets in which 

the coil current produces a magnetic effect to pull or push 

flat soft iron armatures of strips carrying relay contacts.  

Several relay contacts can be operated to get several 

possible ON/OFF combinations.Relays may be classified in 

many ways, but there are two large groups defined by their 

use.  One is a general purpose relay and the other is a special 

purpose relay designed for specific applications demanding 

high sensitivity, high speed, large current carrying capacity 

etc. General purpose relays or telephone relays of read type 

relays from the largest group of electromagnetic switching 

device.They are usually DC operated.  Basic 

electromagnetic relay principle is illustrated in figure.  

Constructional details of a telephone type relay are shown in 

the figure. 

VI. WORKING 

Relays are nothing but the electro mechanical device that 

can be used as a switch. The circuit and the operation of the 

relay is explained below. 

 
Fig. 4: 

A relay is a switch worked by an electromagnet. It 

is useful if we want a small current in one circuit to control 

another circuit containing a device such as a lamp or electric 

motor which requires a large current, or if we wish several 

different switch contacts to be operated 

simultaneously.When the controlling current flows through 

the coil, the soft iron core is magnetized and attracts the L-

shaped soft iron armature. This rocks on its pivot and opens, 

closes or changes over, the electrical contacts in the circuit 

being controlled it closes the contact the current needed to 

operate a relay is called the pull-in current and the dropout 

current in the coil when the relay just stops working. 

VII. GSM & GPS 

A. How GPS Works 

For those who are unfamiliar with the term, GPS stands for 

Global Positioning System, and is a way of locating a 

receiver in three dimensional space anywhere on the Earth, 

and even in orbit about it.GPS is arguably one of the most 

important inventions of our time, and has so many different 

applications that many technologies and ways of working 

are continually being improved in order to make the most of 

it.To understand exactly why it is so useful and important, 

we should first look at how GPS works. More 

importantly,looking at what technological achievements 

have driven the development of this fascinating positioning 

system. 

In order for GPS to work, a network of satellites 

was placed into orbit around planet Earth, each broadcasting 

a specific signal, much like a normal radio signal. This 

signal can be received by a low cost, low technology aerial, 

even though the signal is very weak.Rather than carrying an 

actual radio or television program, the signals that are 

broadcast by the satellites carry data that is passed from the 

aerial, decoded and used by to the GPS software The 

information is specific enough that the GPS software can 

identify the satellite, it’s location in space, and calculate the 

time that the signal took to travel from the satellite to the 

GPS receiver.Using different signals from different 

satellites, the GPS software is able to calculate the position 

of the receiver. The principle is very similar to that which is 

used in orienteering – if you can identify three places on 

your map, take a bearing to where they are, and draw three 

lines on the map, then you will find out where you are on 

the map.The lines will intersect, and, depending on the 

accuracy of the bearings, the triangle that they form where 

they intersect will approximate your position, within a 

margin of error.GPS software performs a similar kind of 

exercise, using the known positions of the satellites in space, 

and measuring the time that the signal has taken to travel 

from the satellite to Earth.The result of the “trilateration” 

(the term used when distances are used instead of bearings) 

of at least three satellites, assuming that the clocks are all 

synchronized enables the software to calculate, within a 

margin of error, where the device is located in terms of its 

latitude (East-West) and longitude (North-South) and 

distance from the center of the Earth. 

B. Timing & Correction 

In a perfect world, the accuracy should be absolute, but 

there are many different factors which prevent this. 

Principally, it is impossible to ensure that the clocks are all 

synchronized.Since the satellites each contain atomic clocks 

which are extremely accurate, and certainly accurate with 

respect to each other, we can assume that most of the 

problem lies with the clock inside the GPS unit 

itself.Keeping the cost of the technology down to a 

minimum is a key part of the success of any consumer 

device, and it is simply not possible to fit each GPS unit 

with an atomic clock costing tens of thousands of dollars. 

Luckily, in creating the system, the designers designed GPS 

to work whether the receiver’s clock is accurate or not. 

There are a few solutions. However the solution that was 

chosen uses a fourth satellite to provide a cross check in the 

trilateration process. Since trilateration from three signals 

should pinpoint the location exactly, adding a fourth will 

move that location; that is, it will not intersect with the 

calculated location. This indicates to the GPS software that 

there is a discrepancy, and so it performs an additional 

calculation to find a value that it can use to adjust all the 

signals so that the four lines intersect. Usually, this is as 

simple as subtracting a second (for example) from each of 

the calculated travel times of the signals. Thus, the GPS 

software can also update its’ own internal clock; and means 

that not only do we have an accurate positioning device, but 

also an atomic clock in the palm of our hands. 

C. Mapping 

Knowing where the device is in space is one thing, but it is 

fairly useless information without something to compare it 
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with. Thus, the mapping part of any GPS software is very 

important; it is how GPS works our possible routes, and 

allows the user to plan trips in advance. In fact, it is often 

the mapping data which elevates the price of the GPS 

solution; it must be accurate and updated reasonably 

frequently. There are, however, several kinds of map, and 

each is intended for different users, with different 

needs.Road users, for example, require that their mapping 

data contains accurate information about the road network in 

the region that they will be traveling in, but will not require 

detailed information about the lie of the land – they do not 

really worry about the height of hills and so forth.On the 

other hand, hiking GPS users might wish to have a detailed 

map of the terrain, rivers, hills and so forth, and perhaps 

tracks and trails, but not roads. They might also like to adorn 

their map with specific icons of things that they find along 

the way and that they wish to keep a record of – not to 

mention waypoints; locations to make for on their general 

route Finally, marine users need very specific information 

relating to the sea bed, navigable channels, and other pieces 

of maritime data that enables them to navigate safely. Of 

course, the sea itself is reasonably featureless, but 

underneath quite some detail is needed to be sure that the 

boat will not become grounded. Fishermen also use marine 

GPS to locate themselves and track the movement of shoals 

of fish both in real time, and to predict where they will be 

the next day. The advent of GPS fixing has also meant that 

co-operative fishing has become much easier, where there 

are several boats all relaying their locations to each other 

while they locate the best fishing waters. Special kinds of 

marine GPS, known as fishfinders, also combine several 

functions in one to help fishermen. A fishfinder comprises 

GPS and also sonar, along with advanced tracking functions 

and storage for various kinds of fishing and maritime 

information. As recently as a year ago, tracking by GSM 

mobile phone cells was a still fledgling technology. Even 

mobile phone network operators themselves were apparently 

cautious about its appeal. However, it has quickly entered 

the mainstream, driven mainly by location-based service 

(LBS) providers, who predict huge demand from consumers 

for services such as “show me the nearest cashpoint”. Now 

those companies are targeting corporate users, and are 

having such success that in some market sectors, traditional 

GPS tracking systems face a serious challenge. Just to recap, 

in case there are still any newcomers out there to the 

exciting world of people and asset tracking, “traditional” 

tracking relies on signals transmitted by the satellites of the 

US Government’s GPS (Global Positioning System) to work 

out where the tracked item is. So it requires two main 

components: an on-board GPS receiver, and some form of 

communication device to report the position back to base. 

Confusingly, this device might well be a GSM phone or data 

modem; but in this case the GSM device is there purely for 

transmitting information, not for working out its 

position.GSM tracking, by contrast, takes advantage of the 

fact that the mobile phone network operators already track 

the location of ordinary mobile phones all the time they are 

switched on. They do this as a matter of course, so that their 

networks know which “cell” any given mobile is in, and can 

feed transmissions to and from it. So it was a logical step for 

them to package the positioning information into a 

commercial product, which is now offered through a 

growing number of third-party suppliers.  

VIII. LCD (2X16) 

A liquid crystal display (LCD) is a thin, flat  display  device  

made  up  of  any  number  of colour or monochrome pixels 

arrayed in front of a light source or reflector. Each pixel 

consists of a column of liquid crystal molecules suspended 

between two transparent electrodes, and two polarizing 

filters, the axes of polarity of which are perpendicular to 

each other. Many microcontroller devices use 'smart LCD' 

displays to output visual information. LCD displays 

designed around LCD NT-C1611 module, are inexpensive, 

easy to use, and it is even possible to produce a readout 

using the 5X7 dots plus cursor of the display. They have a 

standard ASCII set of characters and mathematical symbols. 

For an 8-bit data bus, the display requires a +5V supply plus 

10 I/O lines (RS RW D7 D6 D5 D4 D3 D2 D1 D0). For a 4-

bit data bus it only requires the supply lines plus 6 extra 

lines (RS RW  D7  D6  D5  D4).  When the  LCD display is 

not enabled, data lines are tri-state and they do not interfere 

with the operation of the microcontroller. 

IX. CONCLUSION 

The project carried out by us made an impressing task in the 

field of railway department. It is very useful for the workers 

work in the production of track. automatically detects the 

fault track without any human intervention. There are many 

advantages with the proposed system when compared to 

traditional system. The advantages include low cost, low 

power consumption and less time analysis.  By  this  method  

we  can  easily identify  the  exact  location  of  fault  track  

which helps in saving lives. 

This project will reduce the cost involved in the 

concern. Project has been designed to perform the entire 

requirement task at the shortest time available.  
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