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Abstract— The fundamental target of this project is to 

outline a smart framework for speculating precisely the 

level of flowing water in the reservoir and prevent the 

wastage of water. Water is a vital component of our lives 

and  preserving such a resource for the future is of 

extreme significance. The assignment aims to exhibit the 

water level as well as control it with IoT and an Android 

application. This is an innovative system which will notify 

the user about the depth of fluid and prevent it from 

overflowing. The system utilizes  Arduino UNO, LCD 

screen, Wi-Fi modem for sending data and a buzzer and a 

12 V supply. The LCD screen visualizes the status of liquid 

in the containers. To implement this, the system uses 

containers, where the ultrasonic sensors are placed over 

the containers to sense the liquid level and contrast it by 

sending the data to the Android Application. The Android 

application is a UI which shows the tank design and  a 

button for control action. 

Keywords—Water Monitoring System, IoT,  Arduino, 

Ultrasonic Sensor, ESP-8266,  Android Application . 

I. INTRODUCTION 

Water crisis or Water shortage is another major concern 

that is going to be a major issue for the future years to come. 

Many areas are affected by this phenomenon and there are at  

least 2.7 billion people who are affected by water scarcity  

over the world every year. As more and more people have 

been putting ever increasing demand on existing water 

resources the demand for water supply is escalating and with 

the present utilization rate, two-thirds of the world's 

population may face water shortage earliest by 2025.This 

escalates the need for and insists on controlling wastage of 

water and build efficient modules to yield a desirable system 

of automated water monitoring system in tanks, reservoirs and 

such water storage systems. 

The Internet of Things (IoT) is the system of physical 

gadgets, vehicles, home machines, and different things 

installed with electronics, software, sensors, mechanical and 

connectivity which empowers these things to interface and 

trade information, creating methods for combination of 

different things together that work as one unit into computer-

based systems, wasting extremely little whilst    running on 

improvements, monetary benefits, and reduced human hard 

labor.. The quantity of IOT gadgets has been stretched out to 

31% over the years and 8.4 billion gadgets being used by 

persons and by 2020 it will be 30 million in figures with 

approximately growing market an inducement to value $1.7 

billion. 

In this paper we propose a real-time Water Monitoring 

system with integrated sensor arrangement and an  easy to use 

Android Application that monitors the data of water level and 

informs the user when the tank is empty or fully filled. The 

inaccurate measurement of water-level using cameras which 

was being done in previous implementations has a big 

disadvantage as they can never be accurate as well as water-

proof and so intermittent replacement of such expensive 

cameras was a tenuous as well as a costly job. Notifications 

about the status of the tank are monitored using a cloud server 

and are sent in real time to the Application that is deployed for 

such an usage. The results of such calculated data is shown on 

a repository in an user-friendly manner. Wi-Fi module will 

help us in sending data wirelessly and efficiently over to the 

Android device which is a recipient in this case for displaying 

the results on a graphical interface that is easy to interpret and 

manage for even a minimally qualified personnel to switch the 

water pump on/off. The proposed system is fully automated 

hence reducing human labor and cost. Such low-cost effective 

implementation can be used in any household arrangement. 

The project is such implemented that it can be used on any 

roof-top tank or overhead water tank at minimal cost .   The 

outline of the paper is as follows : Section 2 discusses the 

prototype implementation details which is followed by Section 

3 and  finally  Section 4 concludes the paper. 

 

II. RELATED WORK 

The prescribed system presents us with a means to observe 
and put into practice an efficient water management system 
and transfers the control measures to the Android Application. 
We implemented Wi-Fi component that will unite the 
interfacing mechanism and acquire a graphical, simple to use 
interface used for control measures. 

Different models incorporates the utilization of PIC 
microcontroller which makes the procedure slower and less 
effective. PIC microcontroller has constrained processing 
power, low available memory and many interfacing peripherals 
which makes the framework incapable of an efficient 
framework. The system gave an idea about sending data over a 
web page that was incorporated using PHP, and a real-time 
database like MySQL. 

The alternate model uses PIC microcontroller along with an 
Infra-Red sensor that will offer an precise scope of distance of 
the water until a range of 100 cm's. It uses XRDP as a secure 
TCP  protocol to relocate data. But it is not so beneficial taking 
into account its cost effectiveness. 

Various other reference papers give us an impression of 
such water-control measures employing Raspberry Pi or AVR 
microcontroller. Such a drawback of these over Arduino is that 
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the latter is its elevated cost and open-source hardware 
organisation. 

III. HARDWARE COMPONENTS 

A. Arduino Uno Microcontroller Board 

It is an IoT platform which has a peripheral Wi-Fi module 
that can associate with web by means of hotspot utilizing its 
SSID and Password. Arduino Uno is for the most part used to 
create a range of projects associated to electronics. A price 
efficient appliance, it has earned much popularity. It can be 
effortlessly connected to the computer and the board 
programmed according to user’s request. It consist of 32 pins 
where each pin has its own function. They include Analog 
Reference pin (orange), Digital Ground (light green), Digital 
Pins 2-13 (green), Digital Pins 0-1/Serial In/Out - TX/RX (dark 
green). The ultrasonic sensor computes the distance of water 
surface and returns it to the Arduino. The Arduino, when 
joined to internet, uploads this entity to cloud, which is open-
source for usage which in turn sends to the Android 
Application. 

       

                    Fig 1. Arduino Uno 

B. ESP8266 Wi-Fi module  

ESP8266 Node-MCU is a 3V Wi-Fi module and a low-cost 
module that has a maximum operating voltage of 3.6V. It has 
8 pins namely Rx, VCC, GPIO 0, RESET, CH_PD, GPIO 2, 
TX and GND. It is used in connecting the Arduino Uno to the 
Blynk cloud server to monitor real-time data. Through the 
cloud server we send the data over to the Android 
Application in the Blynk Application. 

         

 

                         Fig 2. Wi-Fi module 8266 

C. Ultrasonic Sensor HC-SR04 

It is a ranging sensor that measures time between source 
and target by emitting an ultrasonic wave and calculating the 

time-gap between the emission and receiving of the signal after 
striking the obstacle to be measured.Since ultrasonic waves can 
return off a glass or liquid surface and come back to the sensor 
head, even translucent targets can be detected. Ultrasonic 
sensor is used in the transmitter circuit.It has two openings, 
Trigger and Echo. Trigger produces high frequency sound 
waves which are passed through the tank from top to bottom. 
The sound waves strike the water and are reflected back in the 
form of Echo waves. The Echo opening receives the waves. 
The Arduino measures the time between Echo and Trigger. 
This traveled distance is directly proportional to the time 
according to the formula (assuming depth of tank is 2000 m)  :- 





 
 


 

Fig 3. Ultrasonic Sensor HC-SR04 

 

IV. SOFTWARE COMPONENTS 

A. Arduino IDE 

      The Arduino Integrated Development Environment (IDE) 

is a platform independent application that is applicable to 

Windows,  macOS,  Linux Operating Systems coded using 

Java. It is used to engrave and upload programs to the Arduino 

panel. Projects prepared using IDE are called sketches which 

are generally written in a similar fashion to that of C++. It has 

pre-written segments of code for beginners to connect basic 

peripheral components which the user can easily import and 

start working upon. 

 

 
Fig 4. A sketch program on Arduino IDE 

B.  Blynk App and Blynk Server 

Blynk is such a platform that enables us to control any IoT 
device like Arduino, Raspberry Pi or such devices which are 
alike in their working. Blynk Server is an open-source server 
based on Java that enables communication between Blynk app 
and various Microcontroller boards which in our case is 
Arduino. It can easily connect to ESP8266 which in turn 
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connects to the main microcontroller board Arduino using the 
Blynk Arduino Library that is easily available over the Internet 
and installed easily. It has a digital control panel where we 
build a graphic interface for our mission by dragging and 
dropping widgets as we require and select the kind of wireless 
communication we want to implement in our project. 

V. PROTOTYPE IMPLEMENTATION 

Water is such an important resource in our life that 

ignoring it can prove to bring major consequences in the 

future. Water scarcity is one such issue that should be dealt 

with in this era of climate change and global warming. The 

Ultrasonic Sensor HC-SR04 will act as actuator and send the 

data to Arduino. The same data is sent through Wi-Fi Esp-

8266 module to the Blynk cloud server which uploads it to the 

android application that has a graphical user interface for even 

the simplest of users with no prior knowledge for switching 

the Water Pump On/Off. This is done by the staff assigned for 

such work. As he only has to carry a mobile with him this a 

remote sensing model has been efficiently achieved. 

 

 
 

Fig 5. System Architecture 

 

A. Sensing Water Level 

The system ensures use of a HC-SR04 sensor that will 

send ultrasonic waves and receive the waves using the 

mechanism of ECHO. The sound waves will reflect against 

the water surface and reflect back which is caught by the 

receiver. The sensor is kept perpendicular to the water surface 

to yield the best results and avoid any error in measurement. 

This data is sent to the Arduino which will calculate the 

distance of water i.e. the water level of the surface. The 

formula for such calculation is given by :- 

 

 
 

This distance when subtracted from the total depth of the 

tank will give us the current water-level. According to user 

input, maximum water level is set and accordingly alarms or 

notifications are sent on to the Android Application.  

 

B. Sending information from Ultrasonic sensor to Blynk  

Server 

A connection must be made with Arduino board. The HC-

SR04 sensor ought to be connected to the Arduino Uno board 

by following the circuit graph. We should then download the 

most recent Blynk library from GitHub. The Blynk-ESP8266 

library should also be downloaded to efficiently combine the 

Wi-Fi module. Add the library Sketch->Import Library->Add 

Library->Blynk-8266 and wire the correct pins with the 

Arduino. Select the port  for communication as Port->Tools-

>Arduino Uno. The AT commands would associate the Wi-Fi 

to the ESP module. Open the serial screen or terminal to see 

the results. 

 

C. Analysis and Graphical Interface by Blynk Android 

Application 

The Blynk Application can be downloaded from the 

Google Play Store. It is used to create a new project and 

dragging and dropping of widgets like Water level LED 

switch to turn Pump ON/OFF.  

The code is provided in such a way that the level will be 

converted to a fraction denoting the percentage of water in the 

tank. This will simulate a real-time image of the water level of 

the Tank. As the water level will tend to change instantaneous 

value of the water tank will be shown as cloud server data 

transfer will be set at  a fast rate. 

 

 
 

Fig 6. Seeing that Water is short in tank so LED glows and 

motor is in ON condition 

 

As the water will fill up the tank the LED will glow and 

until the tank is full we will continue filling it. 
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Fig 7. We fill up the tank and motor is on until it fills up 

totally 

 

As the water tank is totally full the layout turns pink and  

the motor is  turned as well as LED is switched off. A 

notification sent to users mobile application. 

 

 
 

Fig 8. When Tank fully filled the  motor turns off and LED 

turns off 

 

 

VI. BENEFITS 

 

1. Live data tracking: The device sends the data extrapolated 

from the surroundings and relays it on to the cloud server 

where the user is provided with the facility to examine the 

given data at any moment of time using either a PC or a 

portable device. 

 

2. Remote sensing and control: The android application needs 

to be connected with the Wi-Fi only and all the necessary info 

can be received within the range of the  Wi-Fi remotely. 

 

3. Economical: If the device were to be introduced in the 

market, would lead to the development of the device at very 

low production cost. In turn available for each and every one. 

VII. CONCLUSIONS AND FUTURE WORK 

Through this paper we have presented a method of 

remote management of a water tank monitoring system 

using an Android application. Our main purpose of this 

study was to develop an efficient, cost-effective and 

relatively easy to use transportable system. This system uses 

ESP-8266 and Ultrasonic Sensor which brings down the 

cost effectively. This project doesn't require special tank but 

existing tanks can be easily implemented using this project. 

In future, the Ultrasonic sensor can be replaced by a 

more accurate Water Level sensor to give higher accuracy 

of water level detection. The system can be visualized with 

a more efficient cloud server that can send messages and 

emails for alarming the authorities and implement a login 

system to prevent misuse in the mobile application.   
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