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Abstract

Speaking of World War Il Shipwrecks, you will notice that they contain potentially hazardous
materials as oils, munitions ....etc. These materials have been resting on the ocean’s bottom for
nearly 70 years so imagine how much destruction have they caused until this moment ?These
wrecks make a very real threat for life underwater as they deeply affect the eggs, larvae, young
fish and other forms of life. This will eventually lead to an environmental disaster and affect the
balance of our ecosystems.

Being so concerned about the marine life and the consequent hazardous effects of these wrecks,
our company has designed ROV to collect and transplant the endangered corals, fully scan the
shipwreck by measuring its dimensions, creating a map for it, determining its orientation and
detecting the dangerous materials inside it then removing them. Our ROV has two manipulators
to optimize picking up the corals, a digital compass for orientation determination and a metal
detector to detect the dangerous metals in the wrecks. The primary elements of our ROV are
speed, relatively low cost and easy control. We designed and implemented two control systems, a
simple control system consisting of a number of switches and another advanced system using a
joystick. We also installed one camera which provides a good and visible field underwater. Our
ROV will prove to be the most efficient and less expensive solution that would clear the sea’s floor
from the dangerous materials and significantly minimize the drastic effect of shipwrecks.
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Photos of our ROV:

Fig1: Our complete ROV side view

Fig2: simulation of the propeller Fig3: ANSYS water flow simulation
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Budget sheet

Category |Items Estimated price |Actual price

Structure PVC tubes $30 $25.5
Acrylic tube $20 $20
Tubing and motor housing $60 $55
Motors Motors $417 $417
Propellers and Axels $150 $130

Sensors Proximity sensor $25 $25
Digital compass sensor $15 $20
Accelerometer sensor $50 $50
Electronics | Relays 210 210
Boards $30 $30
Micro controllers $15 $15
ICs $10 $10

Mission Ertalon Nylon $25 $20

Epoxy glue $10 $10
structures POXy g

Others Underwater camera $180 $130
2 CCTV cameras $45 $40

Total $1092 $1008

We would like to thank Notions Academy for donating the tools for us (saw $10,drill $20 ,vise
$7,cutter $3).

We would also like to thank Eng. Kareem Youssri for donating some electric appliances (LCD $10,
Max232 1Cs $10, switches $5, joystick $20).
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Control System Diagram
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Fig 4: Control System Diagram compass

One of the most important parts of our robot is the controlling circuit. We placed our circuit into
an isolating acrylic cylinder. Our circuit consists of a relay board, 2 Max232 and 2 microcontrollers
to which the mission devices are connected. We have 16 Bi-Directional relays. We also have 2
microcontrollers, one on board (microcontroller 2) and the other is up outside (microcontroller 1).
Microcontroller 2 interfaces with the sensors (digital compass, accelerometer, proximity ) and the
relay board, communicates with the serial data coming from microcontroller 1 and sends
compass, proximity and accelerometer data to microcontroller 1 to be displayed then on the LCD
screen connected to microcontroller 1. Microcontroller 2 interfaces with the digital compass
using 12C communication protocol. Since we use an accelerometer with analog output, we need
to convert this analog signal into digital with the ADC in microcontroller 2. The accelerometer has
a built-in temperature sensor so it measures both the angle of tilting and the temperature. If the
angle of tilting is more than 30 degrees, microcontroller 2 sends a signal to the opposite motor to
stabilize the robot body. Also it passes the signal to microcontroller 1 which then passes it to the
LCD screen. Max232 helps also in communication between the microcontrollers as it amplifies the
signals travelling through the wires.

We also intended to place a 25 amp fuse at the circuit’s beginning for safety.

To fully control our ROV, we created two control systems, a

simple one and an advanced one. The simple one is a

PlayStation 2™ controller. Each button controls a switch

controls a motor relay. So when a button is pressed

microcontroller 1 senses the signal and sends a packet to -\_"
microcontroller 2 over the communication link. The other —
system is a joystick which has an analog output. This output is

converted to digital by microcontroller 1 which then decides

the direction of motion and then sends it to microcontroller 2

which operates the corresponding motors.
Fig5: Joy stick controller
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