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Submerged bodies such as autonomous underwater vehicles (AUV) or remotely operated vehicles (ROV) are widely used in various
fields of exploring underseas, Those bodies keep ballasting and deballasting for stable navigation and operation, Identifying the internal

volumetric spaces of the bodies is a primary step for such an operation, Unfortunately, most CAD models given to the engineer do not

properly represent the compartments since each face of a compartment exists as an independent entity rather than as a face that

belongs to the compartment, In this paper, an algorithm that automatically identify the faces as a group that forms a closed volumetric

space, i.e,, a compartment is presented, A submerged body is sliced into a number of cross sections, Each sliced section is analyzed
to yield closed loops that are sections of the compartment, Then, the associated closed loops are gathered along the longitudinal
direction to form a compartment, The algorithm presented is shown to provide a practical and reasonable solution that can readily be

used in various applications,
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ZEERol Cist 70} Alstedoz sl FsH ZFo|ct oA ol
EA2ZE AUV 2 ROVZE 12M (Seal, et al., 2005; Choi, et
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Submerged bodies(Z4=A]), Watertight compartments(£=212))  Geometric entities(7 [6FstA

24), CAD(ZFEEA), Volume

£2|l=2d A+ 2Ho| E1|0|E1J_’L§J S= Sol0] Hatx|=
19| EAEET RASPIE Bt 0|2t 22 O|FEE Ao
A Hol=X| b= 2, THEReE W Y| =
X QA7) ZEH=El B-rep(Boundary representation) EE= CSG
(Constructive solid geometry)&i4le| £2|=2HZ Hsis o} ot
Cf. 22 2ol MAXE Feg P46k 2t HE FEeR
MEASH = &2|E5t 2lg flop Bt F, shtel 72l d
M= Fig. 11t 20| 25| 25l M 27| =|=5 ¢
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Fig. 1 A rectangular compartment consisting of six
bounded faces

Fig. 2 Six unbounded faces comprising a cube
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Fig. 3 A submerged model with sliced sections
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Read a CAD model of a submerged body
(normally in IGES)

Slice the body along the longitudinal direction
to yield a number of sections
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On each section, from groups of closed loops &
convert the loops into surfaces
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Across the sections, pair the associated surfaces
to form compartments
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A
Compute the geometric properties of the
compartments based on the integration
| of sectional data

Fig. 5 Procedure of proposed algorithm
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of Altk2 EAolct SHRIEt Sl ARZElE AECADAIAE0A
= ASakE FEE Tlsiee AL |S0| EXfsH] =00l wet,
TR0 oot £2|=nY ekt 22 SHfot FEAAS HeE
Sh= & Zidel of2{20] EAfeict ol A JHE % 20
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= =Z0IME ofet 22 H|E84 S st T2E (st
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of TIPS Eoloh Stet dalo| FHE Zojgeez M
Clot &, 2} chHo| Yakg mjolsiy, mjotel thH dasol dkat
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Table 1 Comparison of calculated volume with a

commercial package

Calculated Volume | Calculated Volume
Volume |with section interval|with section interval
Object| by "A" =1 =01

package Volume Err?g/or]ate Volume Err([atr%r]ate
1 35.75 | 35.79 0.09 35.74 0.02
2 142.82 | 141.71 0.78 142.72 0.07
3 111.05 | 111.05 0.00 111.05 0.00
4 91.82 | 91.91 0.10 91.79 0.02
5 |208.03 | 205.71 1.1 205.78 1.08
6 | 311.39 | 308.62 0.89 308.58 0.90
7 166.08 | 166.02 0.04 166.00 0.05
8 63.04 | 62.76 0.44 63.02 0.03
9 65.43 | 54.31 17.01 64.31 1.72
10 |4159.02|4075.75| 2.00 |4160.22| 0.03
11 | 270.22 | 267.30 1.08 269.94 0.10
12 | 270.22 | 267.29 1.08 269.94 0.10
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