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Abstract
In India most of rail accident are occurs in by default of wrong 
track, some cracks, obstacle and other unwanted sources which 
should not be on the track so in this paper the system is designed 
to detect a crack and obstacle, if any unwanted source found on the 
railway track during the running position of the train then it alert the 
respective railway department. With the help of this system all type 
of accident can be avoid by latest communication technologies. 
In this project GSM modem system and microprocessor are 
used to detect and transfer the message of cracks via SMS. A 
microcontroller is used in this system which is from 8051 family. 
The main Aim of this security system to detect the crack and 
convey a message to railway station for a immediate and positive 
action. The system suggest in this paper can be easily detects any 
crack in railway track without any human effort. The importance 
of this system that it can work in all weathers.
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I. Introduction
In India railway transport the 39 millions of passenger & 5 million 
ton of product in all over in India. The Indian railway network 
today has a track length of 113,617 KM over a route of 63,974 
KM and 7,083 stations. It is the fourth largest railway network in 
the world exceeded only by those of the United States, Russia and 
China1. Means India’s growth depends on the railway network. 
But, now a day’s so many accident take place and in India most 
of accident occurs only due to crack in track and some obstacle in 
hills. This happens because lack in cheap & efficient technology 
to detect the crack and obstacles in track. It also happens because 
of lack in proper maintenance of railway track. Indian railways 
are growing every day, for best communication and transportation 
the crack should be detect and remove with in time with high 
accuracy.
The Indian rail network connects with the other countries rail 
network. India is going best in transportation but the safety features 
are not up to standard. By the research it find that and official 
statistics also say that there have been 16 accidents in 2016-17. 
Some other analysis and factors also says that approximately 90% 
accident due to cracks and unwanted obstacle on the rails. So in 
this proposed model we are giving the solution for the detection of 
cracks. Our design is based on GSM module and microprocessor. 
There are many factors which is responsible for rail defects and 
rail failure. These factors also include bending stress and shear 
stresses, wheel and track contact stresses, thermal stresses, residual 
and some dynamic effects. 

Defects due to contact stresses:
Head checking  • 
Surface braking crack• 

Some of internal defects and surface defects:
Corrosion on the track and wheel• 
Vacancy defects• 
Frenkel defects • 
Stacking defects• 
Tilt boundary defects• 

One more defects forms from water and other liquids. When a 
liquid fills in the cracks and a train passes over from the track, then 
the water becomes trapped and that can expand the crack tip.

Some parts of rail where detect can be found: 
Track Head• 
Nuts• 
Size Defects • 
Switchblades• 
Welds• 

                                 
Fig. 1: Damaged Railway Track

II. Design Approach
The proposed system use to identify the fault and remove the fault 
from the system by using a effective setup of all hardware and 
software. In the design section we set all the diagram and physical 
setup of the equipment with the help of some software. In this part 
we are introducing the used in this system which given below:

A. Embedded System
In an embedded system hardware and software works together 
and perform a specific function with mechanical components. 
An embedded system is software driven, most reliable, real-
time control, network interactive and microcontroller-based 
easily operating on different physical variables and in different 
environment. An embedded system works on the cycle which 
includes no. of factors:

System Definition1. 
Rapid Prototyping2. 
Targeting3. 
Hardware-In-Loop Testing4. 
System Testing 5. 
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II. System Design Calls

Fig. 2:

C. Layout of Concept

  
Fig. 3: Block Diagram of Concept

D. Hardware Component of System
Transformer• 
Voltage Regulator• 
Rectifier• 
Filter• 
GSM Module• 
LCD Display• 
Programer• 
MAX232• 
Microcontroller • 

1. Transformer
A transformer is a device which converts the AC electricity 
from one voltage to another voltage without no loss or little 
loss of power. Step-up and step-down transformers increase and 
decrease the voltage respectively. There are two types of coils 
in the transformer, primary and secondary. There is no electric 
connection between both coils. Transformer waste very little 
power so the power is almost equal to the power in. A step down 
transformer has a large number of turns on its primary coil which 
is connected to high voltage mains supply, and a small number of 
turns on its secondary coil to give a low output voltage.

2. Voltage Regulator
Alternators produce and fulfill the current when the vehicle is 
running position and demands the currents. Voltage regulators 

have some features which is given below:
Thermal overload protection• 
Short circuit protection • 
Output transistor safe area protection.• 

Fig. 4:

3. Rectifier
Rectifiers are used in various devices, including:

DC power supplies• 
Radio signals or detectors• 
A source of power instead of generating current• 

High-voltage direct current power transmission systems .There are 
many uses of rectifiers which including some components (power 
supply, detectors and radio signals). Rectifiers may be made of 
mercury arc valves and some other components.10

4. GSM Modem
A GSM modem is a special type of modem in which a SIM card 
is used to operate it and subscribe it by a mobile operator, just 
like a mobile phone in which SIM card is used after subscription. 
When a GSM modem is connected to a computer, this allows the 
computer connect and communicate over the mobile network. 
GSM modem have lots of software and hardware components, 
some of them is given below:

A mobile station which consist a display, processor and 1. 
operating network.
Base station sub system which play a important role for proper 2. 
communicate between mobile station and network.
Network sub system is important part because it play a role 3. 
for receiving and transfer a signal

Some special features of GSM module:
Don’t Allows the international roaming automatically.• 
Automatically updated for new service.• 
Provide a standard clock with a smart alarm.• 
Receiving and transfer speed is very fast.• 
Providing a phonebook for fast communication.• 
Fast receiving and transfer files.• 

5. Microcontroller
The Intel 8051 microcontroller is one of the most popular general 
purpose microcontrollers in use today.  The microcontrollers are 
used to perform a task with a single application. Its design is 
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simple and cost is low basically it depends upon the software 
programming. If during the operation any problem disturbs the 
system then it can be easily replaced. The microcontroller requires 
very low power because it made with CMOS technology. it consist 
several parts (RAM, ROM, I/P). Basically there are three sizes of 
the 8051(Short, Standard, and Extended). The Short and Standard 
chips are often available in DIP (dual in-line package) form. All 
programs which use 8051 assembly language are called 8051.

Some of the popular features of 8051 family:
4 KB on chip program memory.• 
128 bytes on chip data memory (RAM)• 
4 reg banks.• 
128 user defined software flags.• 
8-bit data bus• 
16-bit address bus• 
16 bit timers • 
3 internal and 2 external interrupts.• 

8051 family may also have some special features which develop 
in coding of software which make its more powerful [10].

Fig. 5: Working Diagram of Microcontroller

6. LED Display
A LED display is a flat panel display, which uses many types 
of array for a video display. Now in days the high contrast in 
display allows them to be used in storeroom as a billboard and, 
railway platform as timer and other information, and in recent 
years they have also become commonly used in destination signs 
on public transport vehicles. LED displays are capable of providing 
general illumination in addition to visual display [10].

III. Implementation of System

A. System Connection
The output of power supply is connected to pin of microcontroller 
and Gnd is connected to its pin and microcontrollers are given to 
data pin of LCD and LCD are connected to microcontroller by 2 
pins and a female connector are connected to GSM modem which 
received and decode the signal. Transformer, regulator and voltage 
regulator are connected in a series and rectifiers are connected to 
8051 microcontroller which making complete setup. 

B. Working
The railway track security system uses transistors together with 
a extra transistor in conducting mode. Such pins are held in 
normal situations. The crack on the railway track is initiated by 
two connectors. One is fed transistor through the resistor and 
second is fed with another resistor. one connector disconnect the 
positive supply and another disconnect the negative supply. When 

a jumper is in place it could mean that one transistor is ON and 
another is OFF. And the extra connector is also ON and palcing a 
pin microcontroller. While positive shorting clip is removed then 
starting conductor does not conduct and last conductor making the 
microcontroller low. while negative shorting clip is removed then 
second conductor stop conducting and making the microcontroller 
for program while executing sends a warning message via GSM 
modem to the nearest station master mobile no. for necessary 
action. This will be happen by GSM modem. 

Advantages
Highly efficient and user friendly design.1. 
It is easy to operate.2. 
Low power consumption.3. 
Location of the vehicle can be easily known using GPS.4. 
GPS and GSM based tracking details sending SMS5. 
To avoid the accidents at a single track.6. 
Efficient design.7. 
Works anywhere in the world (GSM availability)8. 

IV. Conclusion
Indian railways have the longest railway track in today’s world 
and for transport infrastructure it is necessary to maintain this 
track for proper transportation. The biggest problem in Indian 
railway that to detect the crack in railway track. If these cracks 
and obstacle is not removed with in time that it will make a big 
loss of property and also make some accidents, so to remove this 
problem here is small step by this research paper: 
This proposed rail broken system can automatically detects the 
crack in the railway track with any human effort. In the proposed 
system the technique is used in any location where the GPRS 
system is available. With the help of this technique the location 
of the crack and obstacle can be easily detect with in time and it 
give the exact location of the crack with accuracy.
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