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Abstract: The army, navy, and many other scientific applications use oceanographic robots today, and they also make significant
contributions to sustainable development. By keeping an eye on the water's physical and chemical characteristics, it hopes to
protect underwater life and create a safe home for marine species. In this paper, an oceanic robot is built with all of the
aforementioned features that can be produced cheaply and benefit marine life. Our method suggests a reasonably priced, small,
sensor- and camera-equipped underwater remote-controlled drone. The system is integrated for use in surveillance and is meant
to assess water characteristics like temperature and salinity of ocean waters. The data is gathered by the salinity sensor and
sealed digital temperature probe and transmitted to the Raspberry Pi microcontroller. The necessary sites receive the data and
process it for further analysis. Information is transferred from the water to the land using a miniature router. The camera in the
RUR is a high-resolution, real-time camera that transmits the images it has collected in real-time in response to user requests via
the Raspberry Pi and ZigBee Wireless chip. Electronic Speed Controller (ESC) is used to control and regulate the speed of an
electric motor.
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L. INTRODUCTION

The increased use of robotics and automation has a number of benefits and has caught the interest of both business and academic
programs. By introducing a number of cutting-edge & distinctive methods of robot control, the observations on various strategies of
controlling robots have achieved quite a few successes. These days, underwater robots are really useful. They can be programmed to
travel too far, hazardous, and frequently uncharted areas of the ocean in order to measure its key. For underwater robots to become
the vast and coordinated ocean monitoring network that Fischell envisions, they need to form underwater ‘swarms’ that move
through the ocean—not unlike schools of fish. [1-3]

On land, swarming has already showed promise in disaster relief efforts and other applications, but due to fundamental physics, we
haven't been able to apply it to the ocean yet. If you put one of these little ocean robots down there for an hour, it can end up being a
kilometre away from where you believe it is because they can drift hundreds of metres every ten minutes. There are several
underwater robots available for less than $10,000 [4-6]. In order to get several of these vehicles functioning together for less money
than some of the larger and more complicated robots we've had to rely on, we will need to optimise our technology and processes.

1. REMOTE UNDERWATER ROBOT
Remotely controlled vehicle is known as ROV. ROVs are underwater vehicles that can be controlled from the water's surface and
used to explore the depths of the ocean. Robotic underwater vehicles, or ROVs, are unmanned and very manoeuvrable. ROVs can
transmit photos and video back to the ship since they are outfitted with at least a still camera, a video camera, and lights. Because
operators may remain secure (and dry!) on ship decks, ROV operations are easier and safer to execute than diving operations. ROVs
allow us to investigate areas that are too deep for humans to safely dive themselves. [7-11]
The objective of this paper was to develop and construct a student-operated, low-cost, user-friendly, portable, safe, and dependable
ROV that could be used for scientific research. In order to gain a sense of how ROVs operate, we deployed ROV systems from the
RSL. To learn what was needed in a ROV and what to consider when designing one, a thorough survey was done with prospective
users, current users, and industry experts. We created a number of rough draughts of potential ROV designs, built a number of
prototypes, and solicited input from our customer on each concept.
Remote Underwater Robot is used for marine applications. This system is to be implemented using the Arduino uno
microcontroller. This robot is designed to monitor features like temperature, salinity and surveillance. The values of temperature and
salinity are displayed on the LCD. The robot is controlled using the joystick to move it for surveillance. The robot is developed
using a simple block diagram of these basic components is shown in Fig. 1.
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Fig. 1. Block diagram of Remote Underwater Robot

As seen in Fig. 1, a microcontroller, motor drivers, communication protocol converter, and video feed amplifier are all housed in a
primary electronics bottle. The microcontroller manages the sensors, lights, and camera. The thrusters are managed by the motor
drivers. The entire system is powered by a battery pack that is mounted in a separate bottle. The microcontroller gets instructions
from the topside station to operate various parts and drive thrusters. It also gathers and transmits sensor data. This tether, which
connects the ROV to the topside console, is made comprised of a communication wire and a camera feed. Three topside control
methods are intended for the ROV.

ROV uses motors and propellers [2] to move through water. Combination of such propellers and motors are called thrusters.
Nozzles are thrusters that have a cowling attached to them and blades that are precisely designed to fit the interior of the cowling.
Propellers have specific qualities that help determine the best combination for the task and size of the ROV. The specifications of
Transmitter FS-i6 and Receiver FS-iA6B are as shown in Fig. 2.

Transmitter FS-i6 Receiver FS-1AGB
Channels 5 Channels §
RF range 2.4055 - 2475 GHz RF range 24055-2475Hz
Bandwidth 500KH= Band 140
Band 0 RF Power Less than 20dBm.
RF Pow Less than 20dB:
e . = 246G system AFHDS 24
24G systam AFHDS 2A and AFHDS
ANT length 26mm*2(dual antenns)
Sensitivity 1024
Low voltage waming  Less than 4.2V Weight 16.4g
DSC Port Ps2 .
Pawer 4065V
Orutput PPM
Charger Point e Size 42.6%26.1%15.1mm
AW 26mm®’ antenna) L
Jeasth o2 (el ) RX Sensitivity ~105dBm
Weight 392gm
Certificate CE0678, FCC

Powar 6V 15AA

Display mode Translative $TN positive {-Bus port s
type
128%64 dot matrix

Size 174¥89%190 mm
On-line update Yes

Certificate CE0678, FCC

Fig. 2. specifications of Transmitter FS-i6 and Receiver FS-iA6B

1. WORKING & IMPLEMENTATION OF UNDERWATER ROBOT

The ROV is controlled by the user using radio communication through the FS-16 remote transmission. The range of diving depth is
around 100m-1.5 km and the transmission range is around 1000m. It consists of a thrust generating pump which will be used for
translational motion and can be converted in any direction by using directional fins on the left, right and hind of the body. The
whole model is extremely compact in size and weight and can be deployed for applications such as follows: Fault Analysis in
sophisticated underwater systems like geothermal power plants; Capturing high resolution images for mapping and surveillance;
Diving into trenches and to check various physical parameters like temperature and salinity for environmental and social
applications.
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Fig. 3. Schematic Diagram of Remote Underwater Robot
The circuit is built as shown in Fig. 3. It shows the connection between Arduino Uno and other components.

A. FS-i6 Transmitter and FS-iA6B/FS-iA6 Receiver

The main benefit of this transmitter is that it can be set up without a computer or laptop. It includes a single LCD display, as seen in
Fig. 4, and utilizing the buttons provided, we can quickly set up this transmitter. It has a range of 1500 meters. Magnetic
interference affects a transmitter's range. The transmitter will operate at a lower range if there is more magnetic interference
anywhere, and at a higher range if there is less magnetic interference. Now we can state that this transmitter's typical range is 1500
meters.
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Fig. 4. FS-i6 Transmitter
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This receiver contains 2 antennas and 6 channels, as seen in Fig. 5. The receiver should be positioned away from motors or other
metal components for the best signal quality. The model's components and the receiver are connected using the connections.
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Fig. 5. FS-i6 Receiver

The ESCs (Electronic speed controllers), Vcc, and other components are connected via channels CH1 through CH6. The binding
receiver and transmitter's binding cable is connected via B/\VVCC.

B. FS-1A6B/FS-iA6 Receiver Connections

The electronic speed controllers (ESCs) that we use to connect the motors to the receiver. In Fig. 6, the receiver's connection is
depicted.
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Fig. 6. FS-i6 Receiver with motors

1) Working

The system is designed in such a way that the main part is covered with waterproof material and the motors are responsible for the
movement of the robot. The system is controlled by the transmitter/receiver and operated by the motors. The propeller, side wings
on the other hand support for easy and desired movement of the robot. During the movement, externally mounted sensors can
collect the information in the water and send it to the microcontroller which displays it on the Icd. Digital trims, backlit LCD screen,
and simple programming give the FS-i6 a modern feel with all the features you want. Therefore, the whole system collects basic
information of the underwater environment at low cost and efficiently.

The ergonomic design of the ultra-slim casing fits your hands well, reducing hand fatigue, especially on lengthy trips. The FS-i6 is
simple to store and there is little risk of breaking it thanks to its low-profile antenna. The radio's comfort features also include
adjustable length sticks and a loop for a neck strap. The FS-i6 comes equipped with two adjustable knobs, a 3-position switch, and
several flap position options.
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The AFHDS2A system contains an automatic identification feature that can change the current mode automatically between one-
way and two-way communication. The multiple channel coding and error-correction features of AFHDS2A increase communication
stability, lower the error ratio, and increase the range of reliable transmission.

2) Procedure

Stepl: Switch on the switch to on battery.

Step 2: Bind the ESC to transmitter- lower the throttle for two beeps and then move the throttle up till you get four beeps.

Step 4: Put the ROV into the water.

Step 3: The thrust speed of ROV is controlled from the throttle.

Step 5: To move the device left or right, move the back tail right or left respectively using the transmitter sticks.

Step 6: To make the device come up or to change the altitude of the ROV inside the water, use the side wings in up or down motions
as required.

Step 7: The ROV is now inside the water, we can now use it for several other applications.

3) Implementation
a) Trial 1: The movement of the propellers and the wings without placing the ROV inside the water is checked. The propeller and
wings were functioning according to the radio signals it received from the transmitter.

Fig. 7. Trail 1

b) Trial 2: the movement of the propeller and the wings when ROV is placed on the surface of the water. It moved in circular
motion, left and right but failed to maintain its composure.

Fig. 8. Trail 2
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¢) Trial 3: The movement of the propeller and wings when ROV placed inside the water.
e Case 1: Because of the insufficient water level, the submerging of the ROV was complex and was floating on the surface.

Fig. 9. Trail 3 casel

e Case 2: Provided with sufficient level of water the ROV failed to maintain its balance due to the acting buoyancy is
significantly higher.

Fig. 10. Trail 3 Case 2

e Case 3: Given with sufficient level of water and required level of buoyancy acting on the ROV, the movement was halted
because of improper center of mass.

Fig. 11. Trail 3 Case 3

e Cased: The center of mass is maintained and the ROV was moving without any interruptions deep inside the water.

V. RESULTS AND DISCUSSION
The receiver is designed and programmed in such a way that it acts according to the signals it receives from the remote controller or
transmitter. The right or left movement of the model is accomplished by pushing right stick to right or left. Speed forwarding and
backward is achieved by moving the left stick to right or left. The front propellers rotate faster since esc increases the power of front
motors.
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Fig. 12. Results of Remote Underwater Robot

A. Applications Of The Project

There are many applications of underwater remote controlled vehicle.

1) Infrastructure upkeep: - The underwater remote camera of the ROV can be used by municipalities and service providers to
conduct routine inspections of water tanks, sewer pipes, and storm water/drainpipes.

2) Photography: - Underwater photography is done with it. It's used to record the inner beauty of lakes, oceans, etc.

3) Search and rescue: - underwater drones used in rescue operations to locate missing bodies during floods, as well as to look for
accidentally wrecked pieces of aircraft, ships, etc.

4) Agquaculture - Fishermen can use this to inspect the wellbeing of aquatic animals.

5) Military operations: - Underwater ROVs can be utilised for surveillance or espionage tasks that are beneficial for military
operations.

B. Advantages Of The Project

The main advantages of this project are

1) Underwater robots are faster and stronger than humans under the water.

2) Children and elder people can easily control the remote without much difficulty.
3) Safe and comfortable device under the water.

C. Limitations Of The Project

The limitations of this project are:

1) The components used should be of waterproof since it stays in the presence of water for most of the time.
2) The device cannot be operated out of the geographical range of transmitter.

3) The device cannot be operated using either analog or digital signals but only using radio signals.

4) Transmitter and receiver are slightly costly.

V. CONCLUSION AND FUTURE SCOPE

Underwater drones perform a very important function in the modern world. For the purpose of this project, a relationship between
buoyancy, materials, propulsion, and size was determined. It will also limit human loss due to various underwater applications of
drones in the oceans which replaces humans. Research in underwater applications is active both from the technological and
methodological point of view. Improved energy and power capability will enable longer missions, higher speed. The goal is to
develop fully autonomous, reliable, robust decision-making autonomous drones. There are still communication problems that need
to be solved. Here, with the help of the receiver, the movement of the drone can be controlled in the water either left or right, top or
bottom using the flaps with the help of servo motors.
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Further future developments can be developed in the scope of underwater drones by installing various sensors like salinity sensor,
camera for security surveillance and temperature sensors. Internal environment of the oceans and seas can be known without the
involvement of the humans actually going into the ocean which saves manpower and also avoids various other risks. The design
can be 3D printed and can be mass employed for government as well as commercial applications.
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