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Development of an underwater robot for ship-hull cleaning
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The sea transportation by ships covers most of trade volume, and the technologies
to make fuel efficiency better and to reduce carbon-dioxide emissions are key research topics for future.
One of the technical issues to improve fuel efficiency of ships is how to prevent the marine biofouling to

the ship hulls and remove organisms from ships. In general, the cleaning of ship hull is carried out duri
ng the ship inspection in dockyard or by divers in harbour. Frequent cleaning of ship walls is desirable t
0 keep good fuel efficiency, however, the ship inspection on dock is done once a year and the cleaning by

divers is high-cost and_involves high risk. One of the solutions for the problem is to introduce underwate
r robots with the function of cleaning ship surfaces. In this research, an underwater robot for ship hull

cleaning is developed and examined through ship hull cleaning experiments.
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Types | Remotely Operated Vehicle (ROV)

Dimensions: 856 X 260 x 360 [mm]

Structures
Dry Weight : 30 [kq]

Sensors
Camera(Network: VB-M40) X 2

Attitude sensor, Gyro sensor, Depth sensor,

90[W] Thruster x 4
Actuators
150[W] Thruster x 2 (Brush Unit)
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(1) Set Ship Direction

(2) Goto Ship
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(3) Dock to Ship @ :

Change Depth

SHIP
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(4) Clean Ship

Water Flow Brushing
from Brush
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5 Commarid On-Board Computer 10 Hz
PC ey
——> Wait Command

State
Variables 15
Read Sensory Data
(Roll, Pitch, Yaw, Depth, Touch)

Decision Making & Control(*)

Thruster Control

Send State Variables

*Procedure in Decision Making
(1)Set Ship Direction, (2)Go to Ship,
(3) Docking to Ship,(4) Clean Ship
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Procedure Condition Surge Depth [m] Pitch [deg] Yaw [deg) Brush
[Yaw] < 30 deg GO

I(2) Go'to Ship e Stop Docking Depth| 0 0 OFF
70>Yaw > -110 ON(Eull)

(3-1)Docki STOP  |Docking Depth 0 -9

((3-1)Docking d% ing Deptl deg OFF
Num of Touch

(3-2After Docking | MY O | STOP  |Docking Depth 0 NoControl | ON(Full)

(4)Clean Ship [Depth Error| < 0.2 GO Target Depth 0 No Control ON(Full)

dse STOP Full Thrust | _No Control ON(Full)
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Propeller
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