IJRASET

International Journal For Research in
Applied Science and Engineering Technology

" INTERNATIONAL JOURNAL
FOR RESEARCH

IN APPLIED SCIENCE & ENGINEERING TECHNOLOGQGY

Volume: 12 Issue: Vi Month of publication: June 2024

DOIl: https://doi.org/10.22214/ijraset.2024.63013

www.ijraset.com
Call: (£)08813907089 | E-mail ID: ijraset@gmail.com




International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 12 Issue VI June 2024- Available at www.ijraset.com

Underwater Exploration and Cleaning Drone

Supriya S. Telsang, Ishan P. Ranadive, Chinmay D. Rane, Taneesha V. Malve, Manas M. Bagul, Bhawana D. Rakshit,
Shantanu P. Rajurkar, Shwet B. Ramteke
Department of Engineering, Sciences, and Humanities (DESH) Vishwakarma Institute of Technology, Pune, 411037, Maharashtra,
India

Abstract: The project aims to produce a novel drone that can move underwater with remote control and communicate with the
server on its own drones make it possible to explore far-off locations that are not accessible by foot. However, it is difficultto
determine various parameters of water due to insufficient tools and access. Combining a camera and sensors gives a spatial
understanding of water. However such kinds of designsare complex due to the presence of different sensors and the capability of
drones to function all of them while carrying them in water. We introduce a novel drone technology system for cleaning,
exploration, and water quality monitoring in this research.The drone can sample and analyze water, showing real-time images,
pH value, and TDS value, and checking ifthe water is turbid. The drone is controlled by wireless Bluetooth technology which
helps to establish contact with the drone underwater. Arduino UNO is used to make sensors, andthe values obtained from the
gathered data are displayed on the mobile screen.
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L. INTRODUCTION
Drones used for underwater exploration and cleaning, also known as autonomous underwater vehicles (AUVS) or remotely
controlled vehicles (ROVs), play a crucial role in various fields and have significant importance for both scientific research and
practical applications, offering several advantages and addressing specific challenges associated with underwater cleaning and
maintenance.
Drones are also known as unmanned underwater vehicles (UV). Essentially, an underwater drone is used for underwater
surveillance. This drone may be remotely controlled using Bluetooth technology [23].
Drones are still utilized for a number of commercial purposes, including environmental monitoring, aquaculture management,
maritime security, oceanography research, offshore oil and gas installation, filmmaking, tourism, marine archaeology, port
management, etc.Drones with cameras attached are used to make movies for commercials.
This research paper is centered on the creation of a comprehensive water management and quality measurement system with
Bluetooth control, utilizing Arduino technology and integrating a camera module for real-time image processing. The drone also
demonstrates various parameters of water such as pH, turbidity, and TDS. When the drone comes in contact with water it
determines real-time measurements of the given parameters. The Arduino UNO analyzes the real-time analog reading and converts
it into digital reading]. This system offers users the ability to control, collect, and further process the data and display it onmobile
applications.
Since there are a lot of constraints for humans to physically explore the underwater world, it is operated according to our
convenience and the system functions efficiently at any timeof the day. Our drone makes the process more simplified. It provides
convenience, flexibility, energy efficiency, and exploration efficiency by allowing users to control the dronethrough different access
points.

A. Specific Research Objectives

The proposed work aims to provide an AUV-based rapid underwater exploration system for underwater monitoring. Here are a few
of the particular goals:

1) Incorporating a device for floating water so that theAUV can easily float on water with high stability.

2) To collect data on water quality from water sourceswith stable water currents.

3) To provide quality live video surveillance.

4) To determine whether water is potable.

5) To be used for search and rescue operations andunderwater disaster management.
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1. LITERATURE REVIEW
Due to rapid technologization, drones have been used for various purposes and their contribution to research has been revolutionary.
Yali Wei, et al. [1] used a model predictive control ( MPC ) algorithm to provide a dynamic target tracking method. It also predicts
the target's position with the help of artificial intelligence, automation control, and pattern recognition.
Real-time identification and location of the dynamic target were achieved by processing AUV sonar pictures. The dynamic target's
position was then properly predicted at the following instant by applying the Kalman filter.
Wolfgang Slany [2] offers a visual programming framework for Android tablets and smartphones that is portable.It enables
Bluetooth, Bluetooth Arduino boards, and other Bluetooth-enabled wireless control of external gear.
Wan Muhd Arif Bin Wan Sabr, et al.[3] The creation of an affordable remotely controlled underwater vehicle (ROV) that can
observe underwater surroundings without endangering human life is the topic of this study. The overallsafety function is designed to
prevent unexpectedly large currents from overloading internal circuits and to prevent over-discharging batteries from extending their
lifespan. For safety reasons, the robot is equipped with an inbuilt sensor that measures both its movement speed and the voltage
levelof the battery.For the purposes of underwater monitoring, observation, and exploration, it contains a camera that transmits users
at the base station with underwater views.The drone is made low-cost and efficient.
Pankaj Agarwal, et al. [4]This study offers a cost-effective multipurpose drone that has several functions such as water sampling,
onboard sensors for monitoring the quality of the water and air, and live video surveillance via GPS, and videorecording capability.
A water floating mechanism that can land and float on a water's surface with a great level of accuracy and steadiness is integrated
into the suggested system. From the water sources' surface, like ponds, trenches, etc., with a steady water stream, it can gather
watersamples at a rate of 50 to 100 ml every trip. The system has an on-board GPS-enabled video recording mechanism as well as
an image and video surveillance mechanism. Our UAYV is outfitted with a top-notch Go-Pro 6 HD action camera.
PENG YuHai ,et al [5] describe the application settings, technological features, and hierarchical design of Bluetooth technology.
Building on this foundation, the author suggested creating a wireless manufacturing network in an industrial setting and switching
from wired to Bluetooth wireless communication technology. The goal is to enable wireless communication between CNC systems
and locationcomputers. Lastly, it provides the Bluetooth construction reference model for a wireless manufacturing network.
M. A. Kasno, et al [6] The creation of a small-scale, autonomous underwater drone is presented in this work. It isintended to be used
for underwater operations as well as a few aerial jobs that need a brief hover over water.This underwater drone's propulsion system
is founded on a thruster, consisting of a propeller and motor. The underwaterdrone's vertical trajectory was the main focus of testing
and experimentation. To observe the underwater drone's performance, this paper also investigates propeller design using thrust
measurement.
Cheng-Ta Chiang, et al. [7] This research proposes a calibrated CMOS transducer circuit to gauge the turbidity of the water. A
pulse stream is the output signal. Broadcasting it over a variety of digital transmission media is simple. Furthermore, the suggested
calibration technique can lessen nonlinear errors brought on by turbidity sensors.
J. Matos and O. Postolache, et al [8] The article discusses a multichannel sensor module and a Raspberry Pi platform-based
monitoring system that are connected to parameters for measuring air and water quality. Thus, underwater acoustic waves are used
to detect the concentration of gases, temperature, relative humidity, and conductivity. The information is synced with a remote server
database and saved on the drone's computational platform's memory. On the server side, sophisticated data processing techniques
were put into place. In addition, a mobile application for statistical analysis and data visualization was created for field workers.
T. Lu, Y. Dou and Y. Wang, et al.[9] The Autonomous Underwater Vehicle used to study the arctic marine ice and the water areas
beneath it is the basis for this essay. Various sensors and equipment are installed and carried by the autonomous underwater vehicle,
which serves as a platform for under-ice operations for long-duration, regional real-time underwater observation operations.The
Arctic Ocean's temperature, salinity, depth, chlorophyll concentration, and other environmental factors can be monitored by the
SEM, and CTD.Along with that other sensors are used in this autonomous underwater vehicle.Simultaneously, it can observe the
formation of ice. Beneath the sea ice in the polar regions, it obtains the depth of the water in real-time using installed pressure
sensors, imaging sonar, and deep-water cameras plus additional apparatus. Following themeasurement, it may be operated remotely
or come back autonomously at the starting position.
Acharya, Bharat & Bhandari, et al [10] This comprehensive analysis delves into various UAV technologies and their application for
efficient, characterization, tracking, evaluation, and modeling of water and soil resources on-demand at a reasonable cost.In studies
involving surface water, groundwater, land-atmosphere contact studies, water management in potable types such as forestry and
farming, modeling in ecosystem hydrology, and observation, they examine both important potential and obstacles.

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 |

835



International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 12 Issue VI June 2024- Available at www.ijraset.com

JodoVitor Silva Costa, et al.[11] Although it can be logistically difficult, measuring the size and volume of man-made reservoirs is
essential for keeping an eye on this aquatic setting.Frequent, reliable measurement may not be practicable when it comes to isolated
rural reservoirs due to complicated limited accessibility and field logistics. Drones and other remote sensing technology have given
rise to new ways of solving these issues while lowering the amount of fieldwork needed. By comparing drone data with field
measurements, the current study aims to evaluate a novel approach for estimating the extent and the amount of man-made reservoirs
in rural regions. With a correlation of over 94% between the volume and area determined by drone, the two approaches displayed
an average variance of 8.5%.

C. Joochim, R. Phadungthin, and S. Srikitsuwan, et al.[12] The concept and development of a miniature unmanned submarine is
presented in this study. It is intended for underwater exploration. Since it can be dangerous to use people to investigate in hard-to-
reach places, underwater vehicles are meant to take the place of people. Underwater exploration capabilities of humans are
restricted. Thus, to assist humans in carrying out these research tasks, a specialized instrument or technology is needed, such as a
remotely operated underwater vehicle (ROV).Processing programs for graphical user interfaces (GUIs) and microcontrollers
(Arduinos) are the tools used in the development process to read and manipulate sensor data, including accelerometer, gyrometer,
and motor speed control, to maintain the movement of the vehicle stabilizer.

11l. METHODOLOGY/EXPERIMENTAL
A. Materials/Components
1) Battery
2) 2X DC motors
3) Turbidity sensor
4) pH sensor
5) TDS meter
6) HC 05 Bluetooth module
7) Trans receiving device
8) Wifi module
9) Micro IP ROV camera
10) Arduino UNO
11) Bottle
12) Propellers
13) Jumping wires

B. Algorithm//Method

1) A cellular device will control the drone when it traverses through water.

2) The working propellers will be the driving force for the maobility of the system.

3) The sensors attached to the mainframe would record the reading of various sensors and send it to the analog pin of Arduino
UNO. This reading is analogue reading.

4) The recorded reading will be converted to digital reading by Arduino UNO and displayed on the output device.

5) The fundamental principle used in our project is buoyancy.

6) The buoyant force that a submerged item in a liquidexperiences is equivalent to the fluid's weight that the object has displaced.,
according to Archimedes' Principle. Mathematically, the buoyant force (F_b) is written as follows: -g-V = p-g-V, where g is the
acceleration caused by gravity,p is the density of liquid and V is the volume of fluid that is displaced. If a fluid's density is
greater than the object's, it willfloat in the liquid. On the other hand, the object willsink if its density is higher than that of the
fluid. An object experiences an apparent loss of weight proportionate to the force that buoyancy applies to it while it's
submerged in a liquid. The amount of fluid that an object displaces determines the buoyant force. The buoyant force increases
with the fluid's displacement volume.A thorough understanding of buoyancy is essential for several real-world situations,
including the design of floating structures, hot air balloon flights, submarine operations, and ship construction. When creating
objects that interact with fluids, engineers and architects consider buoyancy.
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1.User inputs command to function.

6.Drone floats back towards the location of 2.Done accepts inputs from users

5.Drone displays data on cellular device 3.Drone uses propellers and shorts floating in water

4.Drone analyzes various parameters and show live video

Fig.1. Diagram of system workflow
C. Pseudo Code

lude <LiquidCrystal.h>

turpin A0
SensorPin Al // the pH meter Analog output 1s connected with the Arduino’s A
define TdsSensorPin A2
igne 7 int avgValue; //Store the average value of the sensor feedback
float b;
int buf([10], temp;

float temperature = 25,tdsValue = 0;
st intrs=12, en=11, dd =5, d5=4, d6 =3, d7 = 2;
LiquidCrystal lcd(rs, en, d4, d5, d6, d7);

1 setup() {

lize the serial co

Serial.begin(9600);
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oid loop() {
[turbudicy
nt turbuditySensor = analogRead(turpin);

tyS: +0,€15,100,0);

(vurbidity) ;
in(

"it's clear ");

if (turbudity>20 ¢& turbudity<50){

(turbidiey) ;

In("it's cloudy ");

if (vurbudity>50) {
in(turbidiey);

//ph sensor
for (int i=0;i<10;i++) //Get 10 sample value from the sensor for smooth the value
{
buf[i]=analogRead (SensorPin);
delay(10};
}
for (int i=0;i<9;i++) //sort the analog from small to laxge
{
for(int §=i+1;3<10;3++)
{
if (buf(i]>buf(j))
{
temp=buf[i);
buffi}=buf(j);

buf[j]=temp;

}
avgValue=0;
for(int i=2;i<B8;i++) [/take the average value of € center sample

avgValue+=buf[i];

£loat phValue=
phValue=3.5*phVal;

t)avgValue*S.0/1024/€; //convert the analog into millivole

//convert the millivolt into pH value

zine (" pH:");
1t (phValue, 2) ;
rincln(" ");

delay(800);

Fig.2. Code for sensors.

V. RESULTS AND DISCUSSIONS
A. Test for Water Sample Collection
We conducted tests in water bodies. The separation between the water's middle and the release point stream where the UAV landed
was approximately 5-10 meters. Success is defined as our sampler's ability to gather samples.

B. Water Quality Tes
We conducted multiple tests in two different water bodies. We collected data regarding water quality using sensors attached to our
drone. Following are images of our result

TABLE |
Sample | TDS Turbidit| pH Conclusion
y-y
1 138 18 7.1 water is found
to be clean
2 801 39 9.5 water is dirty
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Image 3

V. CONCLUSION
In conclusion, our underwater exploration drone offers a range of significant advantages. The system is equipped witha lightweight
mechanism at its base which helps it to float underwater surfaces with good stability. In the first stage, wewill use it for underwater

videography. Later, it can also be used to monitor dams and bridges and to capture underwater videos for more information about

marine life. Not only that, but it can also be helpful for the marine defense system and rescuing endangered water species. We are
applications.

also in the process of equipping lidar (light detectionand ranging) technology within our drone so that it can be used in many other
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