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Abstract— IoT or the Internet of Things is a growing 

technology where devices or more precisely sensors are 

interfaced with the programming language to provide us with 

a completely automated device which lets us monitor the 

desired components round the clock without much manual 

interference. The applications of IoT in Indian Railways is a 

topic which can be explored in ways unimagined. During July 

2014, it was envisaged that the Indian Railways will opt for 

an enterprise resource planning (ERP) solution, which will 

integrate freight, passenger, human resources and 

administrative operations across the country. Features like 

real-time monitoring of trains, mobile-based wake up call for 

passengers and destination arrival alerts, and station 

navigation information system would be taken forward. 

Indian Railways have been in the news albeit for wrong 

reasons. With the rapid increase in passenger and goods 

traffic, the frequency of train accidents is increasing very fast. 

This has raised serious doubts in the public mind about safety 

of Rail travel and the general health of the railway network. 

A few of the major problems faced by the railways today are 

railway fires and train derailments. Thus, the potential for the 

IT industry to leverage existing strengths in cloud, mobility 

and IoT (Internet of Things) for the Railways. Indian 

Railways have been in the news albeit for wrong reasons. 

With the rapid increase in passenger and goods traffic, the 

frequency of train accidents is increasing very fast. This has 

raised serious doubts in the public mind about safety of Rail 

travel and the general health of the railway network. A few of 

the major problems faced by the railways today are railway 

fires and train derailments. The project aims to take a small 

step in exploring the possibilities of the IoT and making the 

Railways a safer transport medium for the Indians. The 

project focuses on one of the main causes of railway accidents 

i.e. fires. The success of this project is of utmost important to 

increase the safety standards of the Indian Railway. The aim 

of the project is to devise a wireless sensor system for 

onboard safety in a railway compartment to avoid accidents 

and loss of human lives due fire. Using this technology, we 

can monitor the temperature of the railway compartments. 

The proposed project will lead to a reduction in the usage of 

manpower in the railways, quick and effective response for 

fire related accidents, differentiation between fire incidents 

which need some external interference and which are not at 

all harmful.  
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I. INTRODUCTION 

INDIAN Railways, world’s fourth largest rail network, ended 

with an excess of earning over expenditure to the tune of 

Rupees 4931.00 crores, in the year 2016-17[1]. Such large 

network needs a huge man power for maintaining it. The 

accidents occurring in railways leads to huge number of 

casualties due to the number of passengers travelling in it. 

This causes a huge loss not only materialistically but also if 

human lives. Indian Railways has already taken care of the 

prevention of fire accidents by using fire resistant materials 

in coaches but even then if there is fire a huge number of 

people die. 

Today in the world of automation there is need of a 

system that helps the passengers in the time of any fire 

accident. The Indian Railways is the primary mode of daily 

transport for millions of Indians. The growing number of 

commuters demands a definite increase in safety standards of 

the Railways. Here IoT comes into the picture. IoT or the 

Internet of Things is a growing technology where devices or 

more precisely sensors are interfaced with the programming 

language to provide us with a completely automated device 

which lets us monitor the desired components round the clock 

without much manual interference. In internet in things, 

“things” can be a wide variety of devices like sensors, 

actuators, vehicles, computers and so on. 

The aim of this project is to develop an onboard 

safety mechanism for fire accidents and mishaps in Indian 

Railways using Internet of things in order to make travel more 

reliable and safe for the commuters. Fire accidents in 

Railways causes a huge loss of money and human lives. 

The project involves the implantation of wireless 

sensor nodes in the railway compartments and carriages. 

These sensor nodes will be used for data collection such as 

temperature detection, intra and inter bogie temperatures. The 

above-collected data will be used to check the compartments 

or bogies for any fire accidents or mishaps. 

A Wireless Sensor Node is a wireless network 

consisting of many sensor nodes and a control terminal. It can 

detect and collect a variety of environmental or object 

information in the network coverage area and process the 

information effectively. 

Using this technology, we can monitor the 

temperature of the railway compartments. The proposed 

project will lead to a reduction in the usage of manpower in 

the railways, quick and effective response for fire related 

accidents, differentiation between fire incidents which need 

some external interference and which are not at all harmful 

To achieve this fire safety we need to first sense the 

fire as soon as is happens. Sensors are to be installed in all the 

compartments. These sensors will continuously sense 

temperature and send an alert if the temperature goes beyond 

a threshold. The threshold will be given by the programmer. 

Alarms will be connected to the sensors, as soon as the sensor 

sends alert the alarm will blow. This will tell the passengers 

that there is a fire on the train and they need to vacate the train 

when the train stops. To stop the train and to avoid any other 

train running into the train that is on fire messages will be sent 

to the loco pilot of the train and the control room. Message to 

the loco pilot will help in bringing the train to a halt and the 

message to the control room will make sure no other train 
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runs into this train and also the control room will send the 

necessary help. 

The goal is to predict and take evasive action against 

fire accidents to reduce the overall response time for fire-

related incidents on the trains. 

II. LITERATURE SURVEY 

Internet of things is inter-networking of physical devices with 

a computer. These physical devices are embedded with 

software, sensors, electronics and network connectivity. With 

the help of which these objects or physical devices collect and 

exchange data. The definition of Global Standards Initiative 

was “Internet of Things is the infrastructure of the 

information society." With Internet of things we get the 

opportunity of integrating the physical world into computer 

based systems. Indian Railways is owned and operated by the 

Government of India through the Ministry of Railways. It is 

one of the world's largest railway networks. It comprises of 

92,081 km of track over a route of 66,687 km and 7000+ 

railway stations. 

U. Sarojini Devi and R. Malikarjun in “ARM Based 

Wireless Sensor Networks for Temperature 

Measurement“[2] give an introduction to the network of 

wireless sensor node which is to be used to measure 

temperatures in an intelligent and smart system. In this 

system, temperatures are recorded using digital thermometers 

placed at multiple points using ARM. The acquired data is 

then transmitted to the RISC microprocessor using Wi-Fi. 

The data acquired is then stored in an SD card following the 

IIS bus standard. 

In a white paper “How the Internet of Thing will 

change the way we monitor the Railways” [3] by Tim 

Taberner gives a brief insight of how the IoT in Railways can 

change the total outlook of the railways. The constant 

tracking and modern methods making the railways better 

monitored. An insight of logistics tracking using the Internet 

of Things inspires and encourages one and all to turn towards 

the upcoming modern technology. 

A detailed study of WSN architecture has been 

given by Jason Lester Hill and Professor David Culler in 

“System Architecture for Wireless Sensor Networks” [4]. 

The paper defines a basic system architecture for the use of 

WSNs. One of the most preliminary research in the field of 

WSNs, the paper proves to be a very important reference for 

any development and study in the Wireless Sensor Nodes 

technology. 

“Fire Detection and Notification System in Trains” 

[5] by Kuncham Viswa Teja and Suresh Angadi is the base 

reference paper of this project. The referred paper defines a 

technology where a fire is detected and a signal is sent to the 

engine room and also the main control room. The idea is to 

send information about the fire as soon as possible but it lags 

in the action taken to save lives. 

In the recent past, C.Y. Chong and S. Kumar have 

given a detailed analysis of the prospects of WSNs in the 

future in their IEEE paper “Sensor networks: Evolution, 

opportunities, challenges” [6]. It discusses the various 

advantages and the challenges or limitations that are faced by 

the upcoming surge of WSN. The authors have analyzed the 

evolutionary steps of WSNs and what can they be used for in 

the future and what are the challenges that the upcoming 

technology may face in the near future. 

“Towards wireless sensor networks for railway 

infrastructure monitoring” [7] for ANSALDO STS, Italy 

highlights how the sensor nodes and their networks can be 

used to make the overall working of a railway system more 

efficient. It tells how WSNs can make reservations easy, 

tracking better and many other enhancements in the existing 

railway system that can be brought about by the WSN 

networks. 

III. PROPOSAL 

We propose an automatic fire detection and extinguishing 

system which will require no human input and help the 

passengers in time of need. The current system in Indian 

Railways is to pull the chain and run for life. This a dangerous 

approach. Doing this leads to panic in the entire train also the 

loco pilot has no idea what is going on. The train halted in the 

middle of somewhere and the control room has no idea about 

it. This can lead to dangerous accidents as the train on the 

same route is unaware that another train is which had a fire 

accident is on halt. 

The system we propose will have a temperature 

sensor DS18B20. This will continuously sense the 

temperature in train. The temperature sensor used DS18B20 

is a waterproof sensor and provides temperature in Celsius as 

well as Fahrenheit. This temperature sensor draws power 

from the data pin of raspberry pi. Hence there is no need of 

any external power supply. Temperature sensor plays one of 

the most important part in the project implementation. The 

working of all the other devices is dependent on the working 

of temperature sensor. The output by the temperature sensor 

decides if the other devices should start or not. If the 

temperature crosses the threshold only then the alarm blows 

and the sprinkler start. So, due to this these devices are 

dependent on the temperature sensor. 

When the temperature will cross the predefined 

value, all the details like the temperature, the bogie in which 

the temperature got beyond the point, the date and the time 

will get saved in a database. This database will help in future 

analysis of the train accident. The railway officials can access 

the database and know the exact time and bogie number of 

the train if any accident occurs. The database used here is 

MySQL. It has been chosen because MySQL is very easy to 

use if there is a basic knowledge of SQL also another reason 

is that it is inexpensive. MySQL can be downloaded for free 

from MySQL website. It is secure and has encrypted 

passwords. It is fast scalable and manages memory very well. 

When the temperature crosses the threshold the 

alarm is triggered. In this project active buzzer is used for this 

purpose. The buzzer draws its power from the raspberry pi 

and external power supply is not needed. It has two pins or 

wires. One of them is the Vcc and the other is the data pin. 

The data pin gives the signal and triggers the active buzzer 

when the temperature crosses the threshold. Power is received 

in the data pin of the buzzer if the temperature is above the 

threshold. The alarm will alert the passengers about the fire 

so that they can get ready to evacuate the train. The will not 

only blow in the compartment that has fire but also in other 

compartments so that other passengers also get the message 
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that there a fire on the train and they need to evacuate as soon 

as the train halts. 

To extinguish the fire we will use the sprinkler. The 

sprinkler will be connected to the motor and the motor is 

started by the raspberry pi. As the power supply required by 

the motor is more than the output given by raspberry pi we, a 

3.3V to 5V convertor is used to get the required voltage to run 

the motor. Also a relay module is used to run the motor. The 

same data pin that is used to trigger the alarm is used to start 

the motor so that there is no delay between the alarm and the 

motor and hence in the sprinkler. With the sprinkler starting 

the chances of passengers getting injured reduces to 

minimum. 

Messaging is another feature of this project. This to 

inform all the compartments about the accident using client-

server socket messaging and signal alarm to alert the whole 

train about the accident. A message is also sent as SMS to the 

control room designated number regarding the accident in the 

given train. The SMS message makes use of a free messaging 

service as of now but can be upgraded to paid services as well. 

The client server messaging is done through the Wi-Fi 

connection across the train. 

IV. ALGORITHM 

The algorithms gives the flow and understanding of working 

of the entire project. This helps in understanding how actually 

the working takes place. There are different modules running 

at different time. All these algorithms are given below. 

A. Temperature Sensor 

Algorithm 1: Temperature Sensing 

Output: Compartment Temperature 

1) begin 

2) connect to socket server 

3) connect to server database 

4) initialize temperature sensor 

5) while true do 

6) read compartment temperature 

7) listen for server message 

8) if server message is ‘FIRE’ do 

9) blow alarm 

10) end if 

11) if temp>25 do 

12) create database entry 

13) commit changes 

14) send SMS to control room 

15) send FIRE message to server 

16) end if 

17) print temperature in Celsius and Fahrenheit 

18) end while 

19) end 

This algorithm works to sense temperature and make 

connections with the server side. On the occurrence of fire 

accidents in the train, an immediate response of sprinkler and 

sms starts functioning. Along with this all the alarms in the 

train are blown with the help of server code. 

B. Server 

Algorithm 2: Server Functioning 

1) begin 

2) create socket server object 

3) reserve port for service 

4) bind to the port 

5) wait for client connection 

6) while true do 

7) establish connection with client 

8) if client message is ’FIRE’ do 

9) send FIRE message to all clients 

10) end if 

11) end while 

12) close connections 

13) end 

C. SMS Communication 

Algorithm 3: SMS Messaging 

1) begin 

2) connect to messaging site server 

3) log in to the site 

4) initialize message 

5) initialize target phone number 

6) send SMS to control room 

7) end 

D. Alarm 

Algorithm 4: Alarm 

Output: Alarm & Motor Switched on 

1) begin 

2) initialize GPIO Pin 18 as BuzzerPin 

3) set Initial level as HIGH 

4) alternate voltage levels every 2 seconds 

5) end 

V. SIMULATION AND RESULT 

The simulation and results are shown using some screenshots 

and pictures. These screenshots and pictures gives us the idea 

about the output when the system is running correctly. 

A. Temperature readings 

The temperature sensor DS18B20 continuously monitors 

temperature. The temperature readings take by this sensor are 

received on the terminal screen. These readings show two 

values separated by a comma and enclosed between brackets. 

The first value is the temperature reading in degree Celsius 

whereas the other one gives the temperature readings in 

degree Fahrenheit. 

 
Fig. 1: Screenshot of the terminal screen showing 

temperature readings 
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B. Database 

The entries in the database gives the information about the 

compartment number, time date and temperature when the 

temperature goes beyond the decided threshold value. Here 

we can see the first column as the location which gives the 

compartment number then the date then time and the 

temperature at which the alarm went on. The details are only 

saved in the saved when the temperature reaches to a value 

more than the threshold value. This will save the space in the 

database storage and the time of the railways officials when 

they will access the database for analysis of the accidents. 

 
Fig. 2: Screenshot of the database 

C. Message 

The message is sent to the loco pilot and the control room. 

Message to loco pilot is for making him aware about the fire 

on the train so that he can stop the train. Message to the 

control room is to make sure that no other train is running on 

that route behind this train. This will help avoid accidents of 

train running into each other. These messages are sent using 

a free messaging service so they are inexpensive. 

 
Fig. 3: Screenshot of mobile screen of the message received 

by loco pilot or control room. 

VI. CONCLUSION 

Conventional fire alarms are easily triggered and thus are not 

reliable to detect actual fires and may also be triggered by 

factors that may not cause actual harm. The proposed system 

targets to overcome the above-given faults and design a full 

proof system which is reliable. Based on the triggered alarm, 

appropriate action may be taken in time as less as possible. 

Thus, the proposed system encourages automation and in turn 

focuses on reducing the faults and errors of the manual 

monitoring system. Automated monitoring of the railways 

also reduces maintenance by detecting poor conditions well 

before they can cause any serious harm. This technology is 

vital for the progress and up gradations of safety standards of 

the Indian Railways. 

The project responds to the temperature crossing a 

certain threshold value and takes all the necessary actions 

expected off it. Successful working of the project gives a 

certainty and safety to the passengers. The system can also be 

used in various other domestic and commercial scenarios. 

The project brings together the best of information 

technology and electronics to create a full proof fire detection 

and extinguishing system. 
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