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Abstract 
The increased growth in the railways has resulted in the development of rail traffic density over 

the world. This has ensued in the increase of the number of accidents involving trains. The 

current rail security rules require automatic obstacle detection on tracks. This paper presents a 

novel approach on obstacle detection on railway tracks and applies automatic braking to avoid 

accidents by stopping the train. The Ultrasonic sensor is used to sense the obstacle and relay is 

used to apply brake. This system enhances the potency and accuracy of the safety management 

system for railways to a greater extent. 
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Introduction 

The growth of the railway department has 

widen the number of trains in cities which 

helps the commuters to travel inter-city and 

to outer cities. The major concern by public 

during travel is assurance for a safer travel. 

So, safety becomes the major concern in 

railway sector. Most of the train accidents 

are due to the presence of obstacles on track 

and the damage caused by these accidents is 

more severe [1]. The large number of 

collisions between trains and accidents due 

to various obstacles resulted in reduced 

safety. This takes many lives of passengers 

due to the inefficient methodology to detect 

obstacles in track and automation of braking 

system.  

Currently, organizations like NRZ are 

implementing the radio communication 

system [2] where the train operator would 

get information about the rail condition from 

a control officer at a nearby station. The 

condition is reflected on the point circuit, 

where points are track switches which are 

completed when a train passes a certain 

section. The operator is continuously 

reminded to check his/her values and to 

drive with caution when approaching points 

whose condition cannot be clearly resolved. 

When the radio communication system fails, 

there is no collision avoidance measure 

implemented to restrict those failures. 

Several schemes in the literature for obstacle 

detection and collision detection are 

available. RFID tags are placed in railway 

bogies and RFID sensors are placed on 

tracks [3]. Global Positioning System (GPS) 

is installed in trains and is tracked from a 

centralized server. And certain solutions 

provided are in the prototype level which is 
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implemented using zigbee. These schemes 

have drawbacks in certain scenarios like 

weak signal strength, damage of sensors on 

tracks. This paper presents a novel 

framework on obstacle detection on railway 

tracks and applying automatic brake when 

an obstacle is detected [4]. This system is 

implemented with the automatic train 

braking system and it has the ability to 

detect the obstacles on the track in real time. 

The system is expected to execute the 

communication system so that rail traffic 

accidents can be minimized or eradicated. 

The purpose of this automatically controlled 

braking system would be shortened braking 

distance and growth in the railways under 

secured conditions [5].  

The rest of the paper is organized as follows. 

Section 2 describes the related work.  

Section 3 describes the proposed system. 

Section 4 lists out the conclusion and future 

scope of the work 

 

Literature survey 

This section discusses on the recent schemes 

on obstacle detection in railway sector. 

Smart Train Collision Detection System 

using a Microcontroller is proposed by 

Dogan Ibrahim et al. [6] where the RFID 

tags are placed on the railway sleepers, each 

having a different identification number that 

analyze the track it is placed on. A train 

knows the track it is travelling on by reading 

the track identity numbers from the RFID 

tags. The latitude, longitude, and velocity of 

a train are determined by the on-board GPS 

module.  

The ACD (Anti Collision Device) developed 

and used by Konkan Railway Corporation et 

al. [7] is based on GPS positioning and track 

identification. The problem with the ACD 

system is that it is based on standard GPS 

positioning where the exactness of the GPS 

system is not good enough for the detection 

of railway tracks depurated by a distance of 

10-15 feet.  

A surveillance based accident prevention 

system is proposed by Geethanjali et al. [8] 

where each locomotive is equipped with an 

automated surveillance system. The train 

tracks are segmented and each segment is 

given different identifiers. The system reads 

the track identifiers and this information is 

shared with other trains using RF 

communication. The system correlates its 

own track identifier with neighbor track 

identifiers and if similar track identifiers are 

found then the concerned motorman is 

cautioned to stop the train.  

A zigbee and microcontroller based anti-

collision system is proposed by 

Sambamurthy et al. [9] where the system 

receives data from moving trains, from the 

control center, and from the signaling posts. 

The proposed framework is said to prohibit 

direct and back end collisions.  

Low-Power wireless liquid monitoring 

system using ultrasonic sensors is proposed 

by Samarth Viswanath et al. [10] where the 

system is necessary to understand the 

replacement that take place in environments. 

RMON and DCS are very useful and 

powerful aid to get data from immense 

storage tanks and to observe the same. The 

estimation of liquid in the tank is essential 

and such systems are useful in industries 

which are classified as life-critical system.  

Distance Measurement using Ultrasonic 

Sensor and Arduino is proposed by Neeraja 

Soni et al. [11] where the project is designed 

to develop distance measurement system 

using ultrasonic waves and interfaced with 

arduino. We know that human audible range 

is 20hz to 20khz.Ultrasonic sensor HC-

SR04 is used to utilize frequency range 

waves. The distance of an obstacle from the 

sensor is measured through ultrasonic 

sensor. After knowing the speed of sound 

the distance can be calculated. 

Ultrasonic Based Distance Measurement 

System proposed by Vidyadhare et al. [12] 

where it demonstrate the application of 

distance measuring equipment  with the help 
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of ultrasonic waves. The audible perception 

range of human ear is 20 Hz - 20 kHz, it is 

insensitive to the ultrasonic waves, and 

hence the ultrasound waves can be used for 

applications in industries and vehicles 

without retard human activity.  

Distance Measurement of an Object or 

Obstacle by Ultrasound Sensors using 

P89C51RD2 proposed by  Shrivastava et al. 

[13] where distance measurement of an 

object in the path of a person, equipment, or 

a stationary, vehicle or moving is used in a 

large number of applications such as blind 

man’s walking stick, robotic movement 

control, vehicle control, etc. Estimation 

using ultrasonic sensor is inexpensive 

compared to all the other options. In this 

paper distance calculation of an object with 

the help of different ultrasonic transmitter, 

ultrasonic receiver and a microcontroller is 

introduced.  

The scheme on Ultrasonic Distance 

Measurement proposed by Prakhar 

Shrivastava et al. [14] which describes that 

there is some trouble in finding the distance 

that we need to calculate. Measuring tape 

have a limitation of manual error but it is an 

easy option. At first a range finder moduleis 

produced, then the module which have many 

drawbacks like limitations for distance, 

various outcome for different coloured 

obstacles which has to be improved before 

using it. Physical distance measuring is 

always done at the expense of human fault. 

Futher, prototypes developed are given in 

[16,17]. 

 

Proposed framework 

This section briefly describes the proposed 

framework on obstacle detection. Fig 1 

shows the proposed system framework. The 

first step is the sensor deployment and setup. 

On travel, if any obstacles are detected alert 

message is send to the operator and 

automatic braking is applied by activating 

the relay. 

  
Figure 1: Framework of the proposed 

system. 

 

Fig 2 shows the proposed hardware 

architecture diagram on obstacle detection 

and automatic braking system. The 

ultrasonic sensor senses the obstacle and 

using the ATMEGA328 microcontroller is 

used to identify the obstacle. The relay will 

be turned on and the supply for the train will 

be cut off without delay. GSM modem is 

used to send alert message to the train 

operator. Using seven lm7805 five volt 

supplies is taken to power up the atmega328 

microcontroller. In this proposed system the 

train stops earlier compared to others due to 

the automation procedure. 

The proposed system consists of the 

following components: 

oUltrasonic Sensor 

oAtmega 328 microcontroller 

oRelay 

oLm 7805 

oBrake System 

oGSM modem 

 
Figure 2: Hardware Architecture. 
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If the object is detected, the message is sent 

and the engine off to stop the train 

automatically. If the object is not detected 

the processing continues. Fig. 3 shows the 

hardware prototype of the proposed model. 

 

 
Figure 3: Hardware Prototype. 

 

Conclusion 

This system could be made more efficient 

by incorporating the obstacle detection 

system to identify the obstacle in track and 

to automatically apply brake. This system is 

also  ideal in communicating the condition  

to the rail operator and there is an 

accompanying improvement in the braking 

system as well. In the case of fault, 

maintenance can be easily and quickly 

deployed to the scene using this system as 

the actual movement of the locomotive is 

being traced and monitored. Future work 

will focus on enhancement of object 

recognition system so that it can detect and 

identify objects better in challenging 

environmental conditions. It will also 

include improving the charge capacity of the 

device. The object identification can be 

improved by enhancing the sensor. 
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