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Abstract: Indian rail network is the fourth largest rail network in the world. Recent time many sufficient progresses for the passenger were done by the 
government. Even though in a long travel, passengers may face many difficulties. Among them water scarcity is the major problem. Normally at the 
starting point, the train gets filled with water. Perchance water dearth is take place. The main goal of this paper is to create a constructive system to the 
rail network to solve this problem of water scarcity. The dynamically rising Internet of Things (IoT) demand has led to wide-ranging developments in the 
rail network and make use of it with the potential execution with its easy, flexible and advanced technology. Thus, when the level of the water is decrease 
below the point that mentioned, using the IoT based sensor that indicates the cloud server to store the details of the train. From the server the 
geographical location of the train is found and deliver a notification to the authorities of the nearby railway station for a warning alert. 
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1. INTRODUCTION: 
The universe creates the wanted for the human begin in 
most prosperous way. Usage and maintenances of the 
needs should be valuable. Water is the main valuable thing 
of living for all living being. The necessity of water increases 
every day. The given or taken of water in the human body is 
60% per day. During the travel requirement of water is 
increased. Railway network is the biggest transport in India. 
More than 2.6 billion passengers were using the transport 
every day. There are 20,000 passenger trains moving 
through the Indian rail tracks among 7,346 railway stations. 
The government of India arranges the every need of the 
passengers during the long travel and daily routines. 
Especially in drinking water resource they took a step to 
fulfill the needs. Each railway station is systemized with 
water vender machine. But in the case of travelling the 
railway network face the problem of the lack of water. In this 
paper, the system is proposed to monitor the intensity of the 
water. IoT has more new technological stuffs to make our 
ideas in to practical. Using sensors fixed the potential use 
of the Internet of Things gather the information and store it 
in centralized database. The major role of this research is to 
find the latitude and longitude point of the train and send 
the notification to the nearby station authorities about the 
water level.  

 

2. BASIC TECHNOLOGIES: 
  

2.1. Hardware module: 
IoT hardware has a wide range of devices like sensors, 
microcontroller, routing or a bridges. These devices are 
used to support with the functionality of controlling, security, 
system activation, communication, detections and as far 
more actions to done. In IoT hardware components 
processed in the flow. At first it gathers the control of the 
monitoring system then collect the signals and convert them 
into the digital signal. The performance of the system is 
analyses and stored in the local storage. Finally the 
communication with the 3

rd
 party connected with the system 

can be done. 
 
I. Microcontroller: 
The Node Microcontroller Unit is the open source software 
define hardware environment with inexpensive System-on-
a-chip called ESP8266 along with Wi-Fi, 4MB flash 
memory, 80MHz clock speed, 11 digital Input/output pins 

and 1 analog Input pin, ADC range 0-3.3v. It’s written in the 
arduino programming language for enabling the Wi-Fi 
connections and accessing the input/output pins 
accordingly. It has built-in USB interface which gathers the 
information of processing, controlling, monitoring and 
analyzing the stuffs. For USB to serial convertor chip 
CP2101 is used with the licensed Amica NodeMCU 
modules. Node MCU are mostly used in automated 
automobile engine control, remote control, power play toys, 
appliances etc.  

         
Figure (a) Hardware structure of the Node MCU ESP8266 

 
II. Sensor: 

Sensor as an input device which detect the physical 
quantity input and provides an output signal. The term 
―input device‖ in the definition of a Sensor means that it is 
part of a bigger system which transform the input to other 
electronic devices like a Processor or a Microcontroller. 
Another unique definition of a Sensor is as follows: The 
device converting any one kind of energy domain into 
electrical domain is called sensor. The definition of the 
Sensor can be understood if we take an example in to 
consideration. The float sensor sense the water level. 
Sensor is attached with the floating switches. 

 
Floating switches: 
Floating switches is the components required for the 
sensor. The switches are used as the control for indicator, 
alarm, monitoring or measuring the water level. The 
ON/OFF button is electromagnetic in sensor which are 
automatically operates when the level of liquid goes ups 
and down in the tank.   

 
Figure (b) Floating sensor 
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III. GPS module. 
Global Positioning System is used to get the position 
information anywhere from the world. Its compute the 
location using satellite and ground system so it’s a satellite 
based system. From satellite it receives the signal 
information of the GPS receiver and calculate the distance. 
NEO 6m GPS is one of the stand-alone module of GPS 
family. The NEO 6m Global positioning system is a used to 
evaluate the geographical location of the device which it is 
attached. With antenna, on-board memory chip and battery 
they are fixed with the microcontroller. It update a location 
in seconds with the position accuracy. 
 

 
Figure (c) NEO 6m GPS module 

 
2.2. Software Module: 
In IoT software module is used to collect the data from 
hardware devices and make use of that data to create, 
manipulate and process of instructing the device to what to 
do. Most commonly embedded system needs are different 
with less memory storage and processing power. The 
software module makes the devices to recover with this 
kind of problems. Operating on different platforms, 
programming language like c, c++, java etc., can make 
them to handle easily. The data collection process of data 
filtering, data security, sensing and measurement are 
maintain by software modules. With the help of the data 
server, collected data are stored and the distribution of data 
between the real time devices are faster.  
  
i. Slim framework: 
The powerful Web Application and Application Program 
Interface can be created with a PHP micro framework with 
slim framework. Slim work as a transmitter to receive the 
HTTP request, call the routine to make a HTTP responds. It 
make a quick api calls to transfers the information between 
the networks when the respective Representational State 
Transfer Application Program Interface url is called. Slim 
has little code and super-fast. Slim allows any 
implementation of PSR-7 HTTP message so you can 
analyze and modify the process, status, URI, headers, 
cookies, and body of HTTP messages. 
 
ii. Arduino Programming: 
Arduino program is a simple hardware programming 
language for processing that written in the Arduino 
Integrated Development Environment. For execution 
arduino board is installed with arduino IDE software. Its 
controls the microcontroller by the board which is 
programmed with arduino programming language. They 
are inexpensive compared to other microcontroller boards. 

 
2.3 Database Module: 
A database gathered the list of data in the structured 
format. The database management system is used to 
collect the information from the application, end user and 
the database itself to create, delete and modify the data 

according to the user need.  MYSQL is one of the relational 
database management system which is a Structured Query 
Language. This kind of data are pre-defined relationship 
with them. They are organized in the table format contain 
rows and columns. The column contains number of actual 
value of the attribute and rows has a one entity value which 
represents the related value. The main advantage of 
MYSQL database is it can handle large amount of data in 
quick and neat way. To get the result of data store in the 
database neatly, the interconnection with the scripted 
programming languages like PHP it’s useful to create a 
website that can be interact with the real life easily. 

 
3. METHODOLOGY: 
In proposed methodology, we use NODE MCU ESP8266 
micro controller for controlling sensors and other hardware 
units. Here, the floating sensor value is set as HIGH when 
the water level of the container is not decreasing. Likewise, 
floating sensor value is set as LOW when the water level of 
the container is decreasing. So that, the micro controller 
receives HIGH value until the water level decreases. If the 
floating sensor sends HIGH, the micro controller sets the 
water level value as 1. Likewise, if the floating sensor sends 
LOW, the micro controller sets the water level value as 0. In 
this scenario, the micro controller gets current latitude and 
longitude values from NEO 6m GPS. After collecting 
values, micro controller sends the collected data like 
latitude, longitude, water level status and train number 
which is stored in the micro controller by default. 
Immediately, the micro controller calls API Uri - I to store 
the collected data in centralized database. Before storing it 
in the database, server script compares the current water 
level value and the last water level value of that train 
number. If both the values are same, the data will not be 
stored. Otherwise, the system stores the received values 
into database and also if the water level value is 0, it sets 
the notification status as true. So that, the client-side 
system can receive an alert about the low water level of 
train tanks.  This process will be repeated for every 300 

seconds. Meanwhile, the client-side system will call 
an API Uri - II for every 300 seconds. API Uri - II 
will send the train numbers which has low water 
level. And also, the client-side has the facility to 
view the train location in Google map. Thus, the 
station authority can be able to take necessary 
steps to fill the water. 
 
3.1 Rest API Module: 
 
Base URI:  
http://myliveprojectdemo.com/waterlevel/v1.The Base Uri is 
the Uri which we used in proposed work for implementation. 
 
API Uri - I: 
BaseURI/train/location/:trainno/:latitude/:longitude/:status.T
he API Uri – I is used to store the collected data into 
database from the hardware. This Uri request will send from 
hardware. 
 

S. 
No 

Parameter Description 
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1 Train no Unique number of trains 

2 Latitude Current Latitude value of the train 

3 Longitude Current Longitude value of the train 

4 Status Water level status (0 – Low, 1 – High) 

Table (a) Structure of proposed system 
 
API Uri - II: 
 
Base URI/train/ 
The API Uri – II is used to receive the Low Water Level 
Trains information. This Uri request will send from client pc 
or railway station pc. 
API Uri – I, and API Uri – II will always return the data in 
JSON format. 
 
3.2 User Module: 
The railway station pc are connected with the server. For 
every 5 minutes request is sent to the api url 
http://myliveprojectdemo.com/waterlevel/v1/train  to get the 
train details which are detected with low water level from 
the user side. The process of request is done in the 
background. Once water status is low the train details with 
its latitude and longitude value are sent to the nearby 
station. The location of the train can be displayed on the 
website using Google maps. 
 
3.3 Circuit Diagram: 

 
Figure (d) Circuit diagram 

 
The proposed system consists of Floating sensor, Node 

MCU ESP8266, NEO 6m GPS. They are mounted together 
to sense the level of the water in the train. The floating 
sensor is built up with the magnetic reed which is used to 
detect the liquids. When it comes to the constant tank, it is 
easier to find the level of the water because the water will 
be immobile. But when the water in the tank moves, the 
measurement of the water would be little difficult. The 
magnetic reed completes the circuit when it hits the lowest 
water level in the tank. Once the tank is refilled, the magic 
reed would get disconnected from the circuit. The floating 
switches attached with the magnetic reed makes the circuit 
to open and close. IOT with the real tool, ideally tailored to 
device like mode MCU, with digital and analog pins as 
input/output. HIGH/LOW variation in the digital pin 6 (D6 
pin) indicates the water level, where the input comes from 
the sensor switches. The Node MCU-Dev board D2 pin 
attached with the USB-TTL allows to flash directly with USB 
port which combines Wi-Fi access points and station. 
ESP8266-12E Wi-Fi module that switches the values to the 
centralized database which is programmed with the LUA 
programming language. This effective wireless networking 
tool helps to fetch the information and update it through the 
internet. NEO 6m Global positioning system is highly 
sensitive for the indoor applications. With on-board memory 
chip, patch antenna and backup battery gets easily 
integrated to the micro-controller. It sends latitude, longitude 
values of the location. Using UART, it communicates with 
the micro-controller through connected analog pins. 
 

4. RESULT ANALYSIS 
Instead of checking in real time train, the result of the 
simulated model can be checked in different train track 
location within a reasonable distance. After hardware 
device detects the water level, time duration for a data to 
reach the database server and railway station happens in 
few seconds. Time duration for the data to reach database 
server takes 0.5 to 1 second and to reach railway station 
takes 0.8 to 5 seconds. The duration time may increase 
upto 30 seconds in the case network issue. If it exceeds 30 
seconds, the micro controller will call the API. The following 
table describes the process of the time taken from micro 
controller to server and server to client system. 

 

Train’s Location 
Station code to 

Railway Junction 

Water Level 
Status 

Detected At Stored in Server 
At 

Time Interval 
(in Seconds) 

Client-side 
Station PC 

Time Interval (in 
Seconds) 

TCR – TEN 

Full 18:35:00 18:35:03 03  - - 

Low 18:45:12 18:45:17 05  18:45:28 16  

Low 18:55:20 - - - - 

TEN -NCJ 

Full 04:56:45 04:56:49 05  - - 

Full 06:05:50 06:05:58 08  - - 

Full 06:15:00 06:15:11 11  - - 

TN – MDU 

Full 01:25:25 01:25:38 13  - - 

Full 02:35:44 02:35:49 05  - - 

Low 02:35:55 Network issue - Network issue - 

Low 02:38:00 02:38:02 02  02:38:10 10  

CAPE – TEN Full 11:45:22 11:45:30 08  11:45:48 18  

 Full 11:55:35 11:55:38 03  - - 

http://myliveprojectdemo.com/waterlevel/v1/train
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 Full 12:05:59 12:06:04 05  - - 

 Full 12:15:43 12:15:53 10  - - 

MEJ - TN 

Low 08:25:40 08:25:43 03  Network issue - 

Low 08:26:00 08:26:05 05  20:26:16 11  

Full 09:00:15 09:00:28 13  - - 

TEN - TCR 

Full 18:35:00 18:35:03 03  - - 

Low 18:45:12 18:45:17 05  18:45:28 11  

Low 18:55:20 - - - - 

NNN – TEN 

Full 04:56:45 04:56:49 04  - - 

Full 06:05:50 06:05:58 08  - - 

Full 06:15:00 06:15:11 11  - - 

MDU - TN 

Full 01:25:25 01:25:38 13  - - 

Full 02:35:44 02:35:49 05  - - 

Low 02:35:55 Network issue - Network issue - 

Low 02:38:00 02:38:02 02  02:38:10 08  

TEN - CAPE 

Full 11:45:22 11:45:30 08  11:45:48 18  

Full 11:55:35 11:55:38 03  - - 

Full 12:05:59 12:06:04 05  - - 

 Full 12:15:43 12:15:53 10  - - 

TEN - MEJ 

Low 08:25:40 08:25:43 03 Network issue - 

Low 08:26:00 08:26:05 05 20:26:16 11  

Full 09:00:15 09:00:28 13 - - 

Table (b) Result Table 
 

Time Analysis of Water Level Detection 

Location 
Time taken to store data from 

Hardware to Server 
(in Seconds) 

Time taken to display the data  
in Client PC from server 

(in Seconds) 

TEN-TCR 5 16 

TSI-MDU 2 10 

CAPE-TEN 8 18 

MEJ-TSI 5 11 

TEN-TCN 5 11 

TEN-MDU 2 8 

CAPE-EN 8 18 

MEJ-EN 5 11 

Table (c) Time Analysis of Water Level 
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Chart (a) Time Analysis of Water Level Detection 

 
Time analysis of water level detection for time taken to store 
data from Hardware device to Server and time taken to display 
the data in Client PC from server. Bar chart clearly describes 
and compare the time variations of network to deliver the data 
from and to two different locations. Time duration is evaluated 
in seconds.  
 

5. CONCLUSION 
The advancement of technology is innovated with IoT, 5G and 
other numerous sources. The resources on our planet is to 
save lives. The technology must be utilized properly in 
maintaining the resources. Water is the significant source that 
is used in major circumstances. IoT mechanism is integrated 
in monitoring the water level in public transport like train, bus 
etc. With the help of embedded sensor device, the intensity of 
water can be detected and maintained. However, the proposed 
system for water level detection lags due to some issues and 
need to be improved in the future. The proposed system 
should be tested in different locations in order to find the time 
interval. The research provides single tank for each 
compartment of the train. It has to be implemented to detect 
the water level of each compartment and also it has to notify 
the station's PC. So that, it will easily locate the exact tank to 
be refilled. 
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