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Abstract— Day by day there is in railway industry many 

accidents happen. There are many types of technology used 

for detecting fault in railway track. Now in this days 

wireless sensor network technology are used to detecting 

fault in railway industry for track crack, track misalignment 

and bridge crack. There are so many experiment is done for 

detecting fault in railway track. There is in wireless sensor 

network sensor are used power from small battery. So they 

required to use low power to communicate with base station. 

If sensor is dead than important data cannot be reach to base 

station. Now using LEACH algorithm to conserve the sensor 

battery and extend the wireless sensor network lifetime. 

After that perform other energy conserving algorithm and 

comparison the results and finalized the algorithm are better 

for wireless sensor network. There such parameter required 

to improve like time, dead node, energy of sensor and 

location. 
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I. INTRODUCTION 

A. Wireless Sensor Network  

A wireless sensor network (WSN) are spatially distributed 

autonomous sensors to monitor physical or environmental 

conditions, such as temperature, sound, pressure, etc. and to 

cooperatively pass their data through the network to a main 

location. The more modern networks are bi-directional, also 

enabling control of sensor activity. The development of 

wireless sensor networks was motivated by military 

applications such as battlefield surveillance; today such 

networks are used in many industrial and consumer 

applications, such as industrial process monitoring and 

control, machine health monitoring, and so on. [1] 

Sensor network node has typically several parts: a 

radio transceiver with an internal antenna or connection to 

an external antenna, a microcontroller, an electronic circuit 

for interfacing with the sensors and an energy source, 

usually a battery or an embedded form of energy harvesting. 

A sensor node might vary in size from that of a shoebox 

down to the size of a grain of dust, although functioning 

"motes" of genuine microscopic dimensions have yet to be 

created. The cost of sensor nodes is similarly variable, 

ranging from a few to hundreds of dollars, depending on the 

complexity of the individual sensor nodes. Size and cost 

constraints on sensor nodes result in corresponding 

constraints on resources such as energy, memory, 

computational speed and communications bandwidth. The 

topology of the WSNs can vary from a simple star network 

to an advanced hop wireless. The propagation technique 

between the hops of the network can be routing or flooding. 

[1]. 

 
Fig. 1.1: Wireless Sensor Network[13] 

Figure: 1.1 shows the simple wireless sensor 

network where small circles are sensor node. Big circles are 

gateway node for aggregated data. And after that all data are 

transmitted to main server. 

B. Wireless Sensor Network Used In Railways[1] 

In recent years, networking technologies such as wireless 

communication and mobile ad hoc networking coupled with 

the technology to integrate devices have rapidly developed. 

The new technologies allow vast numbers of distributed 

sensors to be networked to constantly monitor machines, 

systems, and environments. Wireless sensor networks 

(WSNs) are wireless networks of spatially distributed and 

autonomous devices. They use sensors to cooperatively 

monitor infrastructure, structures, and machinery. [1] 

A typical WSN for railway applications is each 

sensor node generally has a radio transceiver, a small 

microcontroller, and an energy source, usually a battery. 

WSNs and data analytics allow the railways to turn data into 

intelligence. They provide decision support through 

continuous real-time data capture and analysis to identify 

faults. The data from distributed systems such as sensor 

networks are constantly monitored using classification, 

prediction, or anomaly detection to determine the current 

and future status of the distributed new technology.  

This types of network are used for area monitoring, 

health monitoring, air pollution monitoring, forest fire 

detection, landslide detection, data logging. 

II. RELATED WORK 

v. j. hodge et al developed a model for condition monitoring 

in the railway industry In this paper they studied about the 

different area monitoring using wireless sensor network in 

railway industry. They are using wireless sensor network for 

monitoring Railway Bridge, railway bogies, chassis, wheels, 

wagons etc. they are using different wireless sensor for 

monitoring different condition of railway component. They 

are using two type of monitoring 1) movable monitoring 2) 

fixed monitoring. 

A. Movable Monitoring[1] 

In this monitoring they mounted wireless sensor networks 

on train. There is wireless sensor node are mounted on 

railway bogies, wheels, etc. and the wireless sensor gateway 
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node are mounted on locomotive.so they transmitted the 

data which collected by wheels and bogies mounted wireless 

sensor node to base station which are mounted on 

locomotive.[1] 

B. Fixed Monitoring[1] 

In this monitoring they are mounted wireless sensor network 

on track beds, and base station are mounted on nearest to the 

railway station. In this system the wireless sensor are 

collected data are transmitted to the base station by nearest 

node of the base station. [1] 

 
Fig. 2.1: Wireless Sensor Network Setup For Railway 

Condition Monitoring [1] 

In this figure: 2.1 they shows the simple wireless 

sensor networks for railway condition monitoring. They are 

placed wireless sensor on railway track and base station are 

nearest to the server they gives the collected data from 

wireless sensor and send to the base station. 

f.islam et al explain railway track security using 

vibration sensing network. In this paper they studied about 

railway track fault using wireless sensor network. They are 

using GPS on sensor node as well as on trains. So using 

sensor network they find faults in railway track. They find 

fault in railway track using vibration which are happen when 

train comes on railway track. That time sensor node are 

detect the vibration in railway track. After that they 

estimated the vibration value for the crack or misalignment 

in railway track. In that they transmitted data are collected 

ate decision making sink node. Sink node are decided the 

data are required to transmitted to the base station based on 

measured vibration difference. If required when the 

vibration difference more than threshold value. [2] 

Another method they used lazy pole strategy. In 

this method pole are mounted with sensor node which are 

communicated with base station and decision making node. 

They are communicated with base station when they 

required to communicate. This decision are made based on 

sink node. If the sink node status are 0 than the pole at 

higher level and transmitted the data to base station 

otherwise at sink node status are 1 than the pole are at  lower 

level and send empty packet data.[2] 

 shown in figure the sensor are active and sensed 

the vibration in the railway tracks. There is red dots are 

shows the sensor are active. And with red arrow shows the 

train. [2] 

In figure 2.4 and figure 2.5 they shows the plot 

total time and distance increased. 

 
Fig. 2.4: Sensed Vibration Difference Is At The Higher 

Level Poles Toward The Sink. [2] 

 
Fig. 2.5: 

Mingboo zhao et al examine wireless sensor fault 

detection via semi-supervised local kernel density 

estimation. In this paper they studied about the sensor fault 

detection via semi-supervised local kernel density 

estimation. They are used labeled and unlabeled scene for 

sensor networks. Using bays rule they find data for sensor 

node details and they are labeled the scene. They are using 

two monitoring system 1) offline monitoring, 2) online 

monitoring. [3] 

1) Offline monitoring: In this they monitor the node which 

are unlabeled. And they gives by xjand that value gives 

by yj= (a, n, p). In that a is for faults, n for normal, p for 

unlabeled. [3] 

2) Online monitoring: In this they matched the data with 

previous saved historical data. And any other newly 

measured data are saved with labeled scene. [3] 
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Fig. 2.9: Wireless Sensor Network Fault Detection 

System[3] 

In this system as shown in figure 2.9 in the offline 

modeling historical scene are made with bays rule.as per 

they constrict the weight matrix, and label that sensor and 

after that store the labels of unlabeled scene. [3] 

Cheng-bo yu et al explained about RS and SVM. In 

this paper they rough set theory (RS) and support vector 

machine (SVM) for wireless sensor network. In RS they 

used wireless sensor network prepared the data sheet for 

collected data from wireless sensor network. With SVM 

they used for used proper fault find in wireless sensor 

network.  

In this paper they studied about RS and SVM 

method for fault find in wireless sensor network. So in this 

process they briefly define some step for process. [4] 

In this figure 2.10 they show the process in this 

method. First they define the fault type and make the simple 

datasheet of that data. After that they collected the 

information from sensor node and that data matched with 

original decision table. If any fault found in WSN then they 

are detected from SVM. After detecting fault in sensor node 

they define the in which parameter fault has been detected. 

After they declared the fault type in sensor node. [4] 

 
Fig. 2.10:  Algorithm Structure Of WSN Fault Diagnosis 

Based On RS- SVM Information Fusion[4] 

Padmalayanayak studied a fuzzy based clustering 

algorithm for WSN to extend the network life time. In this 

paper they studied about different clustering algorithm like 

LEACH, LEACH-C. 

After that they studied about the different 

clustering algorithm based on fuzzy logic which are CHEF, 

F-MCHEL. In brief we give describe all clustering 

algorithm. [5] 

Prema et al define a model for energy efficient 

clustering algorithm for WSN. In this paper they studied 

about the reduce the energy consumption by sensor node 

and extend the network connectivity. In this they studied the 

LEACH, LEACH-C and DR protocols. In LEACH dynamic 

concept of clustering and CH selection that is after a fixed 

period of time. 

In DR scheme they use divide and rule scheme for 

energy efficient routing algorithm in WSN. In which the 

whole network divided into non- corner region and corner 

region. In that CH is only selected from NCR. So they 

reduce the communication distance. [6] 

Conclusion  

From this study we understood different algorithm 

used in railway tracks fault detection. Such as simple WSN 

networks deployed on railway tracks and they detect the 

faults in railway track. And they also used WSN on railway 

bogies and engine. WSN are used for railway track fault 

detection via they placed wireless sensor along with railway 

track. So they can detect fault in railway track when train 

pass from railway track and they measure number vibration 

and if they have number of vibration is increased then they 

detect the problem in railway track. After that they have 

detect problem in energy efficiency in WSN. So they find 

the solution for the energy efficient algorithm for WSN. 

They are using lazy pole strategy, smart sensor, RS and 

SVM technique, fuzzy logic based clustering algorithm. So I 

have to compare that all the algorithm and so which one is 

best for energy consumed more in WSN. They have studied 

and they got problem in energy efficiency during the 

communication with base station. So I will try to find 

solution for energy efficiency in WSN during real time 

monitoring the railway tracks. So the WSN can continue 

monitoring the railway tracks and we can find the problem 

in railway tracks and provide a solution for the as soon as 

possible.       
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