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Abstract: Indian Railways is one of the largest networks in the country. Major transportation is done by the 

railways in the country. Indian Railways is the fourth largest network in the world. Many people believe 

Railways is one of the cheapest and safest transport, but there are certain accidents occur in the railways. Out 

of them 60% of the accidents occur due to the failure of the track or crack formation in the track or the absence 

of the track in the railway line. Now, in this project we designed the prototype of to detect the railway track 

crack and absence of the track in the railway line by using sensors like LED(light emitting device), LDR(light 

dependent resistor) and components like microcontroller,max232,LCD and circuits. In this project railway 

track cracks are detected by placing photodiode, LDR (light dependent resistor) on either side of the track 

which are connected to the regulator. The regulator sends the logic of either 0or1 to the microcontroller of 8051 

family. From the microcontroller  it sends the logic of either 0 or 1 to the LCD in which the status of the railway 

track will be display on the screen, the display statements will be defined in the C program. From the 

microcontroller it sends the logic to the motor and GSM modem. From the GSM MODEM the SMS will be 

send to the concerned authority of the nearest station, if the track is detected with error or crack formation or 

absence of track. 

 Keywords: LCD (LIQUID CRYSTAL DISPLAY), LED (LIGHT EMITTING DEVICE), LDR (LIGHT 

DEPENDENT RESISTOR), MICROCONTROLLER, MAX232, RS232, LOGIC. 

I. INTRODUCTION:  

In this project to detect the crack and absence of railway track we need several components like LED which emits 

IR rays, LDR, LCD and embedded components like microcontroller of 8051 family, MAX232 & RS232 etc. The 

block diagram is as shown below:   

 

              FIG. 1: Block Diagram of Railway Track Crack Detecting Vehicle 
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A. Microcontroller: 

Microcontroller is the important component of the project. The microcontroller we use is from 8051 family and it is 

the AT89S52 component. Microcontroller also acts as the storage device it stores up to 8k bytes and it is an 8-bit 

microcontroller. The microcontroller has 40 pins of 20 pins on each side. Out of which one is connected to ground. In 

the microcontroller there are 32 I/O pins of 4 ports from p0 to p3 which are connected to LCD, MAX232 etc. If 

external is to be executed then the pin 31 should be connected to ground. 

B. Max232: 

MAX232 is the serial device used to convert the logic levels into TTL logics. From microcontroller it sends to GSM 

for communication and for GSM high level language is used. In that way, a mismatch is created between the devices, 

in order to clear the mismatch MAX232 is used. It sends the data of converting logic levels to high level language and 

vice versa. MAX232 also fix in between the microcontroller and RS232 as voltage converter. 

C. Rs232: 

RS232 is nothing but RECOMMENDED STANDARD232. It is used to connect the UART and DB9 converter. RS232 

is mostly used as standard I/O interfacing standard. RS232 follows the separate protocol it is RS protocol such that if 

microcontroller sends LOGIC 1 then the RS232 sends the voltage as -3 to -25v and in the case of LOGIC 0 it represents 

+3 to +25v.  

D. LCD (LIQUID CRYSTAL DISPLAY): 

Liquid crystal is one of the important of the project to show the present status of the project. This project makes use 

of liquid crystal display to display/prompts for necessary information. 

E. GSM Modem Section: 

GSM Modem section consists of GSM modem. The modem will communicate with microcontroller using serial 

communication. The modem is interfaced to microcontroller using MAX232, a serial driver. The Global system for 

mobile communication is a TDMA based digital wireless network technology that is used for communication between 

the cellular devices. 

F. Power Supply: 

POWER SUPPLY is the main component for supplying power. In power supply there are four there are Transformer, 

Rectifier, Filter and Regulator. The INPUT POWER supply is 230VAC and the output voltage is 9Vdc. 

II. WORKING OF AUTOMATIC RAILWAY TRACK CRACK DETECTING VEHICLE: 

Automatic railway track crack detecting vehicle consists of sensors LED which emits IR rays and LDR consists of 

two pairs which are placed on both side of the track of the two tracks. LED and LDR works on the principle of “High 

power low resistance and low power high resistance”. When by placing the sensors on either side of the track and the 

sensors is connected to the PSB (power supply board) which consists of microcontroller, liquid crystal display, 

MAX232,power supply circuit. The input power of the supply is 230vAC and the output power supply is 5vDC n the 

four stages i.e., through transformer, rectifier, filter and regulator. The output DC voltage is also supplied to the track 

circuit board consists of sensors. When the current flows through the LED (which emits the light) when the track is in 

good condition LED light does not fall on the LDR. 
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FIG.2: TRACKCRACKDETECTINGCIRCUIT 

If the crack occurs in the track or gets holed or in the absence of the track in the railway line, the light falls on the 

LDR, which then collects at the base collector of the circuit. Then the regulator will sends the LOGIC 0 to the 

microcontroller, the microcontroller will in return sends to the LCD, motor and GSM modem. Then the LCD will 

display the present status of the project of that the crack is detected at that time the motor stops running and the 

microcontroller will send in the form of  logics to the GSM modem in between max232 is placed which creates the 

communication between the GSM modem and microcontroller. Then the GSM will send the SMS to the predefined 

number of the nearest station authority. The prototype is as shown in figure. 

 

 

FIG. 3: Prototype of Railway Track Crack Detecting Vehicle 

When the LED light falls on the LDR, it means crack or absence of the track is selected. So that it reaches the base of 

the collector, then the regulator will send the logic 0 to the microcontroller. When the LOGIC 0 reaches the 

microcontroller it sends the same logic to the LCD, motor and GSM modem. Then the LCD will display the current 

status of the project that the crack or absence of the track is detected. At the same time, motor stops running and the 

vehicle  is automatically stops that is why it is ‘Automatic Railway Track Crack Detecting Vehicle’ then we can easily 

understand where or at which place track is damaged. Then at the same time from microcontroller will send the logic 

0 to the GSM modem. Then the GSM modem will sends the SMS to the nearest station authority officer .In GSM 

modem there are LED indicators which are used to indicate the modem on/off, the other one is used to show the signal 

network of the sim card we placed. In microcontroller there are 40 pins. In that there are 32 I/O pins, one is connected 

to ground, and there are 4 orts of 8 pins each. The board which we placed the LED and LDR is the track circuit board. 

If we want to connect to the external memory then the pin EA should be connected to ground. By placing buzzer we 

can alert when the crack or absence of the track is present, so that we can easily identify at the time where the vehicles 

identifies the crack of the track or absence of the track. 
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III. CONCLUSION: 

Nearly 60% of the railway accidents done due to the track failure or track detect. In this project we try to detect the 

railway track errors or failures or absence of the railway track and send the displaying message to the nearest railway 

station of the respective authority to reduce the railway accidents. By using the Autonomous vehicle we can easily 

and accurately detect the crack of the track or the deformation of the track. This project will be useful at the places 

where human cannot involved in work i.e., in hilly areas, dense thick forests, desert areas and in mining areas. By this 

project or product cracks or absence of the track will be easily identify and sends the current status of the project to 

the pre-defined phone number of the nearest station authority or to the train without any delay, then the identified error 

or crack will be rectified. Then at the time there will be increasingly decrease in the accidents by the crack or 

deformation or absence of the track in the railway line.  
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