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Development of 3D-Map Software for Ship Hull in Underwater
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[Abstract]

This paper presents the development of a software for tracking the location of objects in the water and for creating a
three-dimensional hull map. The objective of this software, as a software for underwater hull cleaning robot, is to map the location
of underwater hull cleaning robot and to locate the position of sensor by identifying the shaded area of acoustic communication. For
the software designed for mapping the location of cleaning robot in the water, the height and intensity were applied as variables for
underwater ultrasonic communication. The software for creating a three-dimensional hull was developed by OpenGL using scanned
lines from a blueprint of a ship. This software can help identifying the location of underwater hull cleaning robot without actual
visibility and can be used to maintain a stable communication status by locating the position of sensor by easily spotting the shaded

area of acoustic communication caused by the curved area of the bottom of the ship.
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Fig. 1. Diagram of position coordinate measurement using
ultrasonic waves
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Fig. 2. Object position and distance simulation
using C language
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Table 1. Principal dimensions of SAENURI
Length O. A. 102.70 m
Length B.P 94.00 m
Breadth (MLD) 15.60 m
Depth to upper deck (MLD) 9.90 m
Depth to main deck (MLD) 7.30m
Draft(Design) 5.40 m
Block coeff. 0.5658
Midship coeff. 0.9258
Prismatic coeff. 0.6112
LCB(from midship) FWD.0.257 m
Displacement(design) Abt. 4,600 Tons
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Fig. 6. Lines and offsets plan (Source: Coordinate design section, Drawing No:2G-0700-002-00,SAENURI)
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Fig. 7. 3-D coordinates of the hull using Excel.

O 63} o] ARE o] &3 AlFE|Ee] 3D =S AF
1olom, o] & npgto . Ao 3o, Mol Ao &
=, A o] ==, AA ] FolE Agste] AMdA o= FHs)t
7] 913 = S 98l 13 73} o] Excel RIS o]
|3 74240 32 Fat A& AT

ExcelS o] &t A HAEA 2 vig o2 Hdeh 32k &
Hs AT ¢ e A& TeigAke] 2273831 OpenGL
(open graphics library)< o]-8-8F3th. T, 1§ 837} 9=7}7}
A2} 44 9] OpenGLS ©]-8-3to] A g 32k YA =HE
Ko 9ok

wela] AA|9F A o] A EHL x, y, z5H 02 3| Ho] 7l

ol

H

https://doi.org/10.12673/jant.2020.24.5.343

J3 8. OpenGLS 0|85t Mol & =™
Fig. 8. Side view of the hull using openGL
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Fig. 9. Bottom view of the hull using openGL
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