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Abstract--- There has been an increase in the road traffic as 

well as the rail traffic, accidents at level crossing has 

increased and this has caused the concern for the Indian 

Railways. There are certainly many ways to solve these 

issues but there are major concerns regarding its feasibility 

for the current environment. Along this factor the cost factor 

also remains a major concern. 

In these paper we are proposing a simple solution 

for the level crossing in which we will be displaying the 

countdown of estimated time of Arrival of train at that 

particular level crossing. 
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I. INTRODUCTION 

Indian Railways has been in operation for over above 160 

years and is operating over pan India with the network of 

64,000kms which crisscrosses over the whole of India. The 

whole network has over 14896 unmanned level crossing and 

17839 manned level crossing (Lok Sabha Secretariat, 2013), 

the year 2012-13 have registered over 448 [1] deaths at 

these crossings and thus the crossings have been a major 

concern for Indian Railways. To account this the railways 

tried to find the cause of these reason. 

From the study of the cause of the accident Indian 

Railways found was that of all the accidents 87.78% were 

due to the human failure [1]. Hence, there is a dire need to 

eliminate these factors. To eliminate these factors we need 

to make things communicate with each other and hence the 

M2M technology comes to the picture. 

With the help of the M2M technology which is on 

rise in recent times will not able to eliminate the human 

factor but will also help in modernizing the railway 

infrastructure. 

The proposed system we have suggested works on 

the M2M technology and is focused on Level Crossing for 

the public safety. Here in our work we suggest to use 

countdown system at level crossing which will be helpful to 

the human being to process the data. This has been seen in 

the survey conducted by Stephen and Errol (Arhin & Noel, 

2007) in their survey on they concluded that the information 

like countdown promotes increase in consciousness of the 

crossing activity [2].  

The rest of the paper is divided in three sections 

where in first section we discuss the current working of 

Signalling and how the level crossing works. In second 

section we will discuss few of the contemporary works and 

in third section we discuss the proposed system and the 

working of the proposed system and then in the end we 

conclude the paper with future scope. 

 

II. EXISTING SYSTEM OF INDIAN RAILWAYS 

The existing system of Indian Railways bank on the 

signaling system which was evolved to maintain the safe 

working of the trains. The whole system of Indian Railways 

is divided into block sections, these block sections will only 

allow one train to pass and after that train is passed another 

train is allowed this is so if any other train is approaching 

from opposite direction then we need another track. Thus, 

only one part of the track will be available for one direction, 

and hence every train has to follow one another to keep the 

safe distance (Indian Railways). 

To keep the safe distance from one another in the 

block section it is necessary to determine the location of the 

train in the block this is done by track detection circuit or by 

the axle counter. 

In a track circuit, a portion of the track is 

electrically isolated from the adjacent rails and is included in 

a circuit to energize a relay. There are two types of track 

circuit one is Open Track Circuit which gets live once it 

detects the train it gets live, while the other is Closed Track 

Circuit, this circuit remains live continuously. When the 

train passes through the closed circuit the current falls as 

there is increase in voltage and this will be relayed back to 

the section office as relay feedback (IRISET). 

The other mechanism to detect the train is axle 

counter, in these the system has two detection points, one at 

the starting point of the section and the other at the end of 

section. These points are equipped with the electronic 

circuits which are fed with the electronic signals which are 

generated by the equipment at the side of the track (Thorat, 

Jagtap, Murthy, Pal, & Kalyankar). 

In axle counter, whenever a train enters the section 

at starting point the pulse is generated for every axle and this 

pulse is then send to the evaluator where these pulse are 

processed and are stored in the IN counter, now at the end 

point of the section same process is done and the values are 

stored in the OUT counter. Hence these both counter should 

be same, to give the track clear indication. 

It is required that the signals and point to be 

interlocked so that whenever a train is overtaking at stations 

a safe passage shall be made available for trains. Now as 

these are interlocked there are few interlocked level 

crossings which at some distance gets interlocked whenever 

train passes through that and hence the level crossings gets 

automatically closed these level crossing gates are called 

Interlocked gates which are mainly seen in the urban parts 

of the country. Not all gates are interlocked gates and hence 

many gates are manually controlled. These gates are hugely 

dependent on the human communication as the person who 

is manning the gate is informed via telephone. At unmanned 

level crossings there are no barriers and lights for the 
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information of the train arrival, only sign of the level 

crossing is made available at 200 meter distance. 

III. RELATED RESEARCH 

There has been some interesting research going on in this 

field in terms of public safety one such work was conducted 

by Gonyop Kim et al (Gonyop, Jonghyun, Hyunjung, 

Kangmi, & Jaeho, 2012) where in their research work they 

have used Laser Range which covers the entire area of the 

level crossing and upon detection of any obstacles at the 

level crossing will be communicated to the train. The other 

work carried out by Narayanan et al (Arvind, Paul, Ralph, 

Nadia, Giovanni, & Antonio, 2011) in their work they have 

used the MIMO (Multiple-In and Multiple Out) principle 

with FMCW (Frequency Modulated Continuous Wave) 

Radar. This type of radar will form an array layout which 

shows the element positions and beampattern and this can be 

used to detect the obstacles. Another work which is based on 

FLIR (Forward Looking Infrared) camera and RFID reader 

[8]. 

IV. PROPOSED SYSTEM 

In the proposed system we have suggested of using a new 

rage in the field of Computer Science and interdisciplinary 

fields, known as M2M (Machine 2 Machine)/ IoT (Internet 

of Things) where things communicate with each other and 

based on this the decision is taken. 

The proposed system architecture is shown as below in the 

figure.  

Fig. 1:  Proposed System Architecture 

In the proposed system, an onboard device is 

installed in train enabled with GPS sensors and is able to 

communicate using internet of GSM-R standard. This 

onboard device will communicate with the server using 

MQTT protocol which is the standard for communication in 

IoT field. With the help of this protocol we can 

communicate with sensors as well as server and hence 

making the communication much simpler. Once this 

message is received to server, the server will first send the 

location of the next location to the train device and once the 

location of the level crossing arrives it will update the 

location of the train and speed. Based on these the distance 

between the level crossing and train is determined and if the 

distance is at safety minimum it will ask the track device to 

update the status. 

Track devices are devices which are used to extract 

the information from the track circuit to send the values to 

the server about its current status as well as its future course. 

If there is no train at the track it will check for the 

future status of the track. When such information of the 

track arrives it updates it to the server. 

When server receives all the track information it 

will calculate the estimated time of train to reach the next 

level crossing. Here track device plays an important role in 

the system as the future course of train is decided based on 

the values received from the track circuit. But that does not 

limit the system to predict the future time course of train. 

This is done by logging the events and based on this events 

the decision can be made. Hence, this system will make the 

current system self-reliant and independent of the external 

factors causing the delay. 

Once the Estimated Time of Arrival is calculated it 

is sent to the next level crossing’s device which will display 

the time and will start the countdown and it will also will 

sound the hooter based on the timer. That is as the 

countdown value decreases or as it approaches the value 0 it 

will increase the sound of the hooter. 

This system will help the road user in waiting as it 

has been seen in (Arhin & Noel, 2007) where it was found 

that countdown can increase the conciousness. The system 

proposed here will be more helpful to the Indian Railways 

as such work can also help them with their issues in ACD 

(Anti-Collision Device) 

The figure below shows the visual representation of 

the proposed system. 

 

Fig.  1:  Visual Representation of Proposed System 
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V. IMPLEMENTATION 

To implement the proposed system, we have used the 

android device for onboard device as these device comes 

with the GPS sensor as well as communication from this 

device is easy to server. For track device we have used 

Raspberry Pi as it will be much easy to communicate over 

internet and also to provide necessary computation power to 

the system. Pi also makes it easy to extract the information 

from the track circuit by creating ADC (Analog to Digital 

Converter). 

For level crossing device we have used Android 

device for manned level crossing and for unmanned level 

crossing raspberry pi can be used.  

VI. CONCLUSION AND FUTURE WORK 

In this proposed system we have tried to implement a simple 

yet effective solution for the level crossing and with the use 

of the new technology this new system can sustain longer. 

With this proposed system a way can be made for the more 

effective modernization of the Indian Railways. 

To make the proposed system more effective a 

motion sensor camera can be installed at level crossing and 

if there is no motion at level crossing an alert message can 

be send to the train device with the images or video capture 

of the level crossing. 

REFERENCES 

[1] Lok Sabha Secretariat, "FACT SHEET," New Delhi, 

2013 

[2] S. A. Arhin and E. C. Noel, "Impact of Countdown 

Pedestrian Signals on Pedestrian Behavior and 

Perception of Intersection Safety in the District of 

Columbia," in Intelligent Transportation Systems, 

Seattle, WA, USA, 2007 

[3] Indian Railways, Signaling notes. 

[4] IRISET, Track Circuit Notes, Indain Railways. 

[5] D. S. B. Thorat, P. S. Jagtap, D. R. Murthy, P. S. Pal and 

D. N. Kalyankar, "Intelligent Computing in Railway 

Signal Engineering," IEEE, pp. 12-17. 

[6] K. Gonyop, B. Jonghyun, J. Hyunjung, L. Kangmi and 

L. Jaeho, "Design of Safety Equipment for Railroad 

Level Crossings using Laser Range Finder," in 9th 

International Conference on Fuzzy Systems and 

Knowledge Discovery, Uiwang, Korea, 2012. 

[7] H. N. Arvind, B. Paul, B. Ralph, M. Nadia, B. Giovanni 

and L. Antonio, "Railway Level Crossing Obstruction 

Detection Using MIMO Radar," in IEEE, Manchester, 

UK, 2011. 

[8] U. S. and R. P. V., "Advanced Pre- Warning System 

(Railways)," International Journal of Engineering and 

Technology, vol. 4, no. 2, pp. 213-215, 2012. 

 

 


