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Abstract— Railways comprise a large infrastructure and are 

an important mode of transportation in many countries. 

Railways are the lifelines of a country. The railways have 

become a new means of transportation owing to their capacity, 

speed, and reliability, being closely associated with passenger 

and goods transportation; they have high risk associated with 

them in terms of human lives and cost of assets.  The poor 

maintenance of the railways can lead to accidents. New 

technologies for railways and better safety measures are 

introduced time to time but still accidents do occur. Thus, a 

proper strategy is required for maintenance and inspection of 

tracks.  The detection of cracks in rails is a challenging 

problem, and much research effort has been spent in the 

development of reliable, repeatable crack detection methods 

for use on in service rails.  While crack detection in the rail 

head and shear web is reliably achieved using Ultrasonic 

sensor and IR sensor. The paper presents a new crack 

detection method for rail, which utilizes the change in infrared 

emission of the rail surface during the passage of a train wheel. 
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I. INTRODUCTION 

A train is the popular conveyor of the people next to Bus. 

Railways are the lifelines of a country. The automation of 

train is essential as a mishap makes more damage to its 

travelers and the department. Our present Model is a minor 

attempt to find out how the aforesaid idea can be 

implemented. Though this model will not serve the purpose 

of actual commercial use, yet it is sufficient to show the way 

through which we can proceed to make the Train Systems 

completely automatic with the aid of Electronics. The 

detection of cracks in rails is a challenging problem, and 

much research effort has been spent in the development of 

reliable, repeatable crack detection methods for use on in-

service rails. While crack detection in the rail head and shear 

web is reliably achieved using ultrasonic and eddy current 

methods, neither technique is particularly effective for the 

detection of cracks in the rail foot. In our “Indian railway 

system” all the control system are done through Manpower. 

In this present condition we must have faced the following 

problem. 

 Wastage of time 

 Wastage of energy 

 Difficulty for a manual operator 

A. Advanced Railway Safety Monitoring System 

Breaks in railway lines are lines and are still one of the biggest 

causes of train derailment. The most common break is a crack 

in the crown of the rail that forms an approximate 70° angle 

with the horizon line. This flaw, due to its peculiar shape, is 

known as the kidney defect .Breaks in rail may vary from a 

narrow crack to the separation of a part of a rail. In some 

cases, the break happens inside the rail during its 

manufacturing process. To detect these defects, the ultrasonic 

method is employed: ultrasonic waves are injected into the 

rails by special transducers. This high-energy signal is sent in 

two directions at predetermined intervals. The transmitted 

signal is propagated in the rail and is received by receivers. 

The nearby transmitters send ultrasonic waves with the same 

frequency but with different periods. In this way, the 

receivers will be able to recognize the direction (left or right) 

from which they receive the signal. If there is a break or chafe 

in the rail, the amplitude of the waves received by receivers 

will be reduced and an alarm signal will be sounded.  

II. RELATED WORKS 

The development and implementation of a multisensory 

safety barrier based on IR and US sensors for railway 

environments. The design of an emitter barrier and a receiver 

one, each placed at one side of the railway.  Several links are 

defined between emitters and receivers, based on US and IR 

transducers in order to detect the possible presence of 

obstacles. The sensory signals have been encoded to allow 

simultaneous emissions and receptions avoiding crosstalk 

interferences.  Reliability is highly influenced by the design 

of the sensor used, the conditions in which the sensor is 

working, and the signal processing that is carried out by the 

system. In some adverse conditions of a railway environment, 

there are often significant differences in the performance 

from various types of sensors, as every type considered has 

its own inherent weaknesses and limitations. For example, 

weather conditions (rain, fog, etc.) are of critical importance 

when using cameras [11]; optical sensors produce false 

alarms due to solar radiation or weather conditions; the same 

problem is found using ultrasonic (US) sensors if the system 

is working in a turbulent atmosphere (e.g., when wind speeds 

are high or fluctuating) [12]. Since the ideal sensor does not 

exist, Trankler and Kanoun [13] and Bai et al. [14] have 

developed a multisensory barrier consisting of IR and US 

sensors, so that the drawbacks of using any particular type of 

sensor are compensated for by the performance 

characteristics from the other type, and vice versa. For 

example, it is very common to get detection problems with IR 

sensors in foggy days, whereas there is no problem with the 

US ones. Conversely, in windy days, such detection problems 

can appear with the US sensors but not with the IR ones. 

García et al. [10] show the complementarity of these sensors 

and how the detection problems of each one are compensated 

for. Apart from the use of a multi-sensory barrier, there are 

other factors that improve the reliability of the detection 

system [10]. 

 The use of a robust encoding scheme that simultaneously 

provides multiple emissions and receptions, avoids 

crosstalk interference among emissions, and can work 

with a low signal-to-noise ratio (SNR). 

 Data fusion techniques applied to the merging of 

information from both sensors (IR and US) can also 

enhance the system performance.  
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Some functional aspects included in the proposed 

design of the obstacle detection system imply an added value 

compared with the requirements stated in [8], namely, 

obstacle location on the tracks or outside the tracks, 

discrimination between mobile and fixed objects, estimation 

of the object size, and reduction of false alarms. False alarms 

generate financial losses whenever the system detects an 

obstacle that does not exist. Optimal estimation techniques 

based on the Kalman filter and H∞ filtering have been already 

used to minimize the generation of false alarms [9], [15]. 

III. PROPOSED SYSTEM 

Accidents occurring in railway transportation systems cost a 

large number of lives. Accidents are the major causes for 

traumatic injuries. Wireless sensor network which 

continuously monitors the railway track through the sensors 

and detect any abnormality in the track. The sensor nodes are 

equipped with sensors that can sense the vibration in the 

railway track due a coming train. The geographical 

positioning sensors are placed on the trains. These sensors 

send the train’s geographic location.  

 
Fig. 1: Block Diagram 

A. Functions 

1) LCD  

LCD display is used to display the data for user reference. A 

liquid-crystal display (LCD) is a flat panel display, electronic 

visual display, or video display that uses the light modulating 

properties of liquid crystals. LCD displays utilize two sheets 

of polarizing material with a liquid crystal solution between 

them. An electric current passed through the liquid causes the 

crystals to align so that light cannot pass through them. Each 

crystal, therefore, is like a shutter, either allowing light to pass 

through or blocking the light. 

 
Fig. 2: LCD 

2) IR Sensor 

The main purpose of IR sensor in this project is to detect the 

object. That means to detect the helmet and theft detect 

purpose. IR Sensors work by using a specific light sensor to 

detect a select light wavelength in the Infra-Red (IR) 

spectrum. By using an LED which produces light at the same 

wavelength as what the sensor is looking for, you can look at 

the intensity of the received light. When an object is close to 

the sensor, the light from the LED bounces off the object and 

into the light sensor. This results in a large jump in the 

intensity, which we already know can be detected using a 

threshold. 

 
Fig. 3: Depiction of the operation of an IR Sensor 

3) GSM 

GSM (Global System for Mobile Communication) is a public 

service available at no cost to the user. Nowadays mobile 

hand set is not new to the user.  Everywhere user can be seen 

using mobile phones and they are very much conversant with 

mobile hand set. There is no extra cost of communication 

equipments. Using GSM technology, a motor can be 

controlled and monitored from every corner of the world. The 

GSM Modem is used to collect the information from 

microcontroller through MAX232 IC. GSM is use to send the 

data to mobile phone. 

 
Fig. 4: GSM 

4) Ultrasonic Sensor 

Ultrasonic ranging module HC - SR04 provides non-contact 

measurement function, the ranging accuracy can reach to 

3mm. The modules includes ultrasonic transmitters, receiver 

and control circuit.  

 
Fig. 5: Ultrasonic Sensor 
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In general, for a defect detection system, the 

following need to be made available: a system of sensors 

which traverses the rail tracks, a data acquisition system, an 

algorithm to process the data and classify the signals as those 

arising from a break or no break and finally a means for 

notifying the GPS position of the break to authorities so that 

necessary action may be taken. Figure discusses the flow of 

the process of fault detection and remediation in case of rail 

break instances. An innovative railway track surveying 

procedure is described that uses sensors and simple 

components like a GPS module, GSM Modem and sensor 

based track detector assembly. The surveying system 

proposed in this paper can be used for both ballast and slab 

tracks. The railway geometrical parameters which are Track 

axis coordinates are obtained with integrated Global 

Positioning System (GPS) and Global System for Mobile 

communication (GSM) receivers. 

IV. CONCLUSION 

Accidents occurring in railway transportation systems cost a 

large number of lives. Many people die and several others get 

physical and mentally injured.  Accidents are the major 

causes for traumatic injuries. There is certain need of 

advanced and robust techniques that can not only prevent 

these accidents but also eradicate all possibilities of their 

occurrence. Wireless sensor network which continuously 

monitors the railway track through the sensors and detect any 

abnormality in the track. The sensor nodes are equipped with 

sensors that can sense the vibration in the railway track due a 

coming train. The geographical positioning sensors are 

placed on the trains.  
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