Extraction of Design Information
using the Symbol Recognition from Midship Drawings
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Abstract

Despite the availability of 3D CAD systems, the designers in shipyards still use 2D CAD
systems because of the need to produce drawings rapidly and a shortage of labor. The
design information of ship structure contained in 2D drawings is represented by symbols
that are well known among designers in shipyard. The shapes of symbols are recognized
by analysis of experienced and knowledgeable designers. We propose a method for
automatic recognition of 2D symbois and extraction of design information from the midship
drawings. The shape and rationale of 20 symbols used in ship design have been analyzed,
and symbols have been classified according to the analysis. Based on the classified
symbols, the developed system recognizes the symbols expressed in 20 drawings. The
meaningleés geometric shape is translated into the design information including designer's
intents. The extracted design data can be applied to the downstream design process in
shipyards, and the 3D ship model can be automatically created.
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2t BE9| HHIE UEIWE plate width, 2 Xl elat
o 2T HHIE E&ol= bilge plate height 2 = Bottom and bigs Plate Defintion =05
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Fig. 11 Architecture of symbol recognition system

EPM AFSl EDM (Express Data Management) Al
AHS AIE0IQCH 20 THEZL2EE XNRAS=
GUI g2 Sl MS Visual Basic 6.0 = AIE3S
AL, A=FE HEE2 28t 28 HLl= MS
Visual C++ 6.0 & AIZ0IULL.

i

Fig. 11 2 2 HR0M 7&8E AA-S Fd=
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HE =019 2019 282 LHHMADH =J] &
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2450 HEEU UM EEE H4=2=2 |
g2 MEste &8 2/AE(Symbol List)2t Bl wot
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S5 H8ol= 829 = 29 WZ ZAMEULH,
2 HIAMAME OF & 25 e AESSS QASHA
Ct (#&& et al, 2003). ESE EHEES2 20
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MIDSHIP INPUT DATA SPECIFICATION_FOR
BULK_CARRIER;

PRINCIPAL CHARACTERISTICS;
LENGTH_BETWEEN_PERPENDICULARS : 216000
MOULDED BREADTH : 45000
MOULDED_DEPTH : 23800
DESIGN_DRAUGHT : 13896
BLOCK_COEFFICIENT : 0.8300
HOGGING AMIDSHIP : 1577800
SAGGING_AMIDSHIP : 1460200
SWSF_POSITIVE : O
SWSF_NEGATIVE : 0

END_PRINCIPAL CHARACTERISTICS;

INNER_SECTION_CONFIGURATION;
DOUBLE_BOTTOM HEIGHT : 2500
HOPPER TANK Y : 16600
HOPPER TANK Z : 8400
HOPPER TANK ] CWIDTH : 0
TOPSIDE TANK Y : 10000
TOPSIDE TANK Z : 16710
TOPSIDE TANK HEIGHT : 600
TOPSIDE TANK WIDTH : 0

END_INNER_SECT ION_CONFIGURAT ION;

Fig. 12 Data specification of a ship model using
symbol recognition and GUI

Journal of SNAK, Vol. 40, No. 6, December, 2003



[
© M~ o
EW__A_.%_@%%W_&MWQ@ME.o_Eﬂ_ur
®o ol < o___|rL|Mo_.|Al.rlrl S ul
gg%%mMym;mJ%m%Mﬂz%mgymm¢ +
Elmoﬂ@a_ﬂmsm,waw@u#%x_wo&Mﬂ:I%%% % 2 s ®m &
o 5w g G ___m_amlam_gémo.____gmﬂ e RS P32 oA EY
= EIIJEOMEJ_:H g o 2 mmL__o - = & = T Bl
= ol WK > w H o s U ae A © &
T R 4 T o W B x o of &A= 7 cer Y xR
H mm_o_ao_EmN#mgﬂNa___Mo EE%M%:}.@@J mmm o = =
go'_fo5Eze__oM:;H_._Ozazm_ﬂg% ;_&mglp_a T U )
N%ADQEEO w S K3 il MDEA oMoé% RO < W = I RS
) o. . N U E) . w 10 1 = Ol G 'l — o x 1[3| —
ElH,r+|A S E S == R < ~N 7 ol T
Ju_x_EXOm.I < = oy [aN] O.'._u‘rm_ﬁ_ _u_._ i __O._ =20
N %o © S S oY= G U o B! 70 Bl = o — [ — 0 o o
wm:i%mgwﬁﬂ%muzd;ﬁzgazjlmoﬂg% . U0 a o
wzgm%_m_awg1wam§mqw__ go__“ommz,mwm g 83 I e
% g __omm_.mgw.umi:aﬂw__o;lgg_mO A I hwk F35o
%2@:,: oOAaEaFmou%Mgﬂm_ il mw oy = = g & T@ k52 2
a_m&g____:s,r.oo__ Q%wwgon%g%%% o oo w R %Emm,m,%
E_oﬂéwrmtsm___m_,ﬁol,?gs_,am__ofm@m Mmoo ﬂmuﬁ_g__o_ou:o
aorILo_GD__omMME = 4 g Eo: ,._.Imu..:______.r. R Im:‘dlfo._nw
=8 B X m:e_aH\g__ < ++mi:hﬂg t = o 5238 abg >
B RN H = = = Ea.___o._ %0 foqmmftge_ 5 Lo g g 5 o
x_o_zo&mo:_omln_%Naa_oM__twm_%aum_mA 5l o O %%@__zm,éﬂ
S W oo <k me Rt m__.,_ m wl o oo il AN 0o B0
i _ o <SS a3 W W utWﬂé R0
i M%Mg___mao_a&- i @ & ) =0
a zu_:@mmﬂ&%mwmmm.@_
3 RS E__QD._WHM___OE g
R0 i0J L T 5 5 R I
= %WM.___._TMM@%.T&_EO.&._ @._._M Lo S = u
Rl 7 e I o) &y X ™ ‘ ~ =
. %Mﬁ__ﬁm__:_mmoﬁg___@_ﬁao LT = gpuTRHL YW S
ic) = 2K S WK H ol R ' 2 W = 02z I
BORThSAD W= o e IS w
o MM_.O__x_.WT.Em___ %MO_EE P E ﬂ._:EDNEEgEEﬂ,
1D Moﬂw__c_ﬁ ﬂ::m.@gﬂ 3= o, .m. ﬂEWmHSU.._:._._MoE___W@%
) _zaaA%__g;ﬂm:___:_E? °3 % nES U= woRR
3l D Sy 8 mI WS L w® o 3l annm.,lol.&__D
" @,wﬂ@megaDUmﬂ 45 . & DM_EOHE__POOm_i__d
L ernmﬁo:wzﬁu&w_r_ 18w |2 SM_WW_%ROQE:MI_AO
= <ok, ¢ A Dle = L uzdazp =
a Ham_%w_wwwwwmwﬂ mmm ,m al mEEMQ_E_:O__M_V__&mLE_E
< m__M_mMmﬂs.@%mo%,L §5 5 = uaﬂ,g%ww”e_ﬁma_z
o ;EAA_.%WMF. =0l 5 150 s ¥ ﬂ__dmomwM_?_E__mEmo
i ﬂm%eo_%%mﬁ@%w%& Hili £ ¥ R W=
2 SO g X %_}%mesﬂ $ P D oK <MW RO ol @ ool o
Ko w2 d o S RO R Lo AE@@EQH%M%
AOATmomwl|%ﬂ¢ R oW 25 ._+H5§o_|+.
S WM L 2 oM E S %0~ 9
Xl ill R i i o 00 oF jl =
‘ . DH@N 21__:%%
8 @S o Hp S
R moWwan oMW
o X J|L|__o
o X0 &< e ur

29

2003 &

k=3

H 402 N6

P
=



68

S, FES, 199, "HMXE SM2E U
28" (HeEM

S

XY ASHH0el Il
Sl=2d%, M33A, H4F5, pp. 66-74.

OIRZE, Olrg, THQE, 2001, "=J| &Ml +X
HE 2ggls {8 2o l%’—‘*. HIOIE% E"—*'Oﬂ JEF

ﬂH>
&
for
o
HD

m o
A oo

&, st=g, Z2&U, 2001,
2 X BE2 3 A 2
HEL" CHEtEMSS|=2E, M 38 &,
Iﬂ49, pp. 56-65.
B, 2003, "AULHEHS ASE 018
2D HMI?=HES 3D SH2LZo OHY,"
SH|=g, BIAERI=&, pp. 48-69.
=&, 480U, 2003, "dHRE ETE
Ol 28t 2D SHOIA 3D AMZ&el M
," 8= CAD/CAM &3l Aed, M2
pp. 122-132
Aoyama, K. and Nomoto, T., 1997,
"Information models and functions for CIM in
shipbuilding," Journal of Marine Science and
Technology, Vol. 2, No. 3, pp. 148-162.
Bidarra, R. and Bronsvoort, W.F., 2000,
“Semantic feature modeling," Computer—Aided
Design, Vol. 32, No. 3, pp. 201-225.
EPM Technology, 2002, "EXPRESS Data
Manager,"
http://www .epmtech.jotne.com/products/inde
x.html.
Gorti, S.R., Ram, D. and Sriram, R.D., 1996,
"From symbo!l to form: A framework for
conceptual design," Computer—Aided Design,
Vol. 28, No. 11, pp. 853-870.

"STEP AP218

o o

o &
> o

= oy

0
12

=
=24,

Jou oo oy

Ol
foi
P
re
i
ook

., B8

Hwang, H.J. and Han, S., 2003, "Mapping 2D
Midship Section into 3D Structural Models
based on STEP AP218," Computer—Aided
Design, (2003 Accepted)

Kobayashi, H., Sasaki, Y., Suzuki, T. and
Yoneya, T., 2002, "Development of a new
direct strength assessment system for double
hull  tankers," Proceedings of the 11th
International  Conference on  Computer
Applications in Shipbuilding(ICCAS 2002), pp
35-41.

Lee, H.M. and Han, S., 2000, "Reconstruction
of 30 CAD Models from 2D Drawing Files,"
Proceedings of the 2000 ASME Computers

and Information in Engineering (CIE)
Conference.
Shin, B.S. and Shin, Y.G., 1998, "Fast 3D

solid model reconstruction from orthographic
views," Computer—Aided Design, Vol. 30, No.
1, pp. 63-76.

Shin, Y.J. and Han, S., 1998, 'Data
Enhancement for Sharing of Ship Design
Models," Computer—Aided Design, Vol. 30, No.
12, pp. 931-941.

Shum, S.S.P., Lau, W.S., Yuen, M.F. and Yu,

KM., 2001, "Solid from
orthographic views using 2-stage extrusion,"
Computer—Aided Design, Vol. 33, No. 1, pp
91-102.

reconstruction

Journal

g3 > <gz=E> <FEU >

of SNAK, Vol. 40, No. 6, December, 2003



