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Abstract This paper presents a 3-D graphic database system based on XML that supports

content-based retrievals of 3-D images. Most of graphics application systems are currently centered
around the processing of 2-D images and research works on 3-D graphics are mainly concerned about
the visualization aspects of 3-D image. They do not support the semantic modeling of 3~D objects and
their spatial relations. In our data model, 3-D images are represented as compositions of 3-ID graphic
objects with associated spatial relations. Complex 3-D objects are modeled using a set of primitive
3-D objects rather than the lines and polygons that are found in traditional graphic systems. This
model supports content-based retrievals of scenes containing a particular object or those satisfying
certain spatial relations among the objects contained in them. 3-D images are stored in the database
as XML documents using 3DGML DTD that are developed for modeling 3-D graphic data. Finally, this
paper describes some examples of query executed in our Web-based prototype database system.
Key words : database, 3D graphic, XML, data model, content-based retrieval, object-oriented model
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o)1)
9 A AgHE 5HA 49 H2EY T4, 4%,

2%, 2449 &3 2 Aoz 334 289 on)x
of XgE HAle 334U 5T AALke 3z F
t BAE AYE 5 Ue 4kl "asi,

32k 2y olulA|e] HE&H 4 e AM s
ER 7|9k AM(feature-based query), FA} A4 (simi-
larity query), ¥7F #A HM(spatial relation query)
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dAd 7% 42 YehiE w 2EZS AR AF &
AE ®3H83} e 2EFo|t} AZL £ME o) &84
o AHRE e AAY MR t2THolE W
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A siA  7EAA He &9 AlA(hidden
surface) E3& 7FA2Th

4. 349 ™ ezl2 98 DTD

Wak 33l 2 dojer B
A

o] FoMEe 36 A
4g zgs= 3DGML DTD 3ols

339 z2H® A¥ 249L 9% DTDY AAFHY
ZzE 19 417 2tk

_| sphere* }——I origin
= -

vertex®

L assembled

_object”

a3y 41 3DGML DTD9 +&%

olu]x] EHE 9% 3DGML DTDQ] AHEE 4
7] 8 g A 2dy RES WX A9E
olulx] Hele 3 AuHE s MBFs72 Frh

4.1 g Hxel Hel

339 g oluA] WA kg 2 v E¥e &£
Aoty 2§ AANE mdoA 4T RAAY 7B
AR} AL g AR, 27 YA 52 olEd R
Ex Awug AHolgch 3DGML DTDAA =¥ A&
3 delwEe] DTD AYE o231 o)

<IELEMENT assembled_object (descriptor+,
(cubelcylinder|conelsphere|user_defined_object)+,
assembled_object*, polygon*, vertex*, Td-string)>
<IATTLIST assembled_object
o_id CDATA #REQUIRED >

origin,

Z3 A4 (assembled_object) A=}
(descriptor)¢}  SHA(cube), Y715 (cylinder), HE

(cone), Tsphere) T2 7|2 A, A& Ho AA

dHE=

F-A] cu|olehol = A 29 AW A 2 Z(A0024)

(user_defined_object), &% =% A, o4
(polygon), & (vertex), 3-D 2E#H(Td-string) ¥
WE S0z A9 = A4 deVES] B 4F
Hold 19 429 2y 19 42% 29 32009 o)v
e TP he gEE JHRAE ARER ARE
3DGMLE 2d3 g 3otk

<assembled_object o_id="a2">

<descriptor d_name="name" value="gz}"
type="string"/>
<descriptor d_name="price” value="150000"

type="money"/>
<i-- gk AW Qo) >
<cube o_id="cl” p_index="pl05, pl06, pl07, pl08,
pl09, pl10">
<origin x="125" y="21"
</cube>
< gl e Ao -->
<cylinder o_id="cyl” v_tl="109, 20, 89" v_tr="110,
20, 89" v_bl="109, 0, 89" v_br="110, C, 89">
<origin x="109" y="10" z="89"/>

</cylinder>
<t-- L y=] A 7% cy2, cy3. cyddl B4

</assembled_object>

Y 42 Az EAe) Ao

z="100"/>

2% 42604 2FAA a2e AEA d9ES |4
=1 ’“0}‘“ 24 7—‘1‘“ & 76‘«]§ :r""*El%’l‘:} ‘5’}/}«]

Br dyvEee 49 d=F A
& E@sie, doletuiolx Ho]
o] =& Aot A7vl ARG FAI FEe
= £4e U=%(d_name), %
(value), #S Eldtype)o2 FAHY A 27|vi2
Mg wjo} ojmHdl] i Hael AHgHoh ©@3} A
o olgd 1EE A% 2719 ARAt e gl

g AL Z4r) Wxe dWER HoseH
suAE 7 J12FHA AAE 6709 AEeE P9
B}k Z e 409 Hoz AHoEn Z4v] idvt ¥
gtk e ga Aue Bose AT AEA
(o_id) &A% pl05olA pllo7AA] 6709 AldEez A
dEglen #4 dajdEze 23 AA WA HA
o] 9x2 JehlE= origin dBlWEE T St
saAe] Ay daxe 4 B rdske oA 4
el FHAT

ANET 9%, FE IUL AR oAE g 7
AA9 £EAL # 2 F A% wo s BHHECH
A5 3Y 437 o] AR AA= FalE &
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glovng AT dYHEE v tl, v_tr, v_bl, v_br9
v A3 89, B5, 29 g M4d dax 40
& Aojdrh Y% JdejdEE A3 IHANE Ho
H2Z 3he H# G uige ARa) dix &4
o] Aodct 3 JdYWES Fo| FAHI WAF F
o] ¥H ZR=Z Ao}

vertex v_tl
vertex v_tr
vertex v_bl
vertex v_br
t_color, t_texture

s_color, s_texture

b_color, b_texture
a8 43 9715 AAY £4

4.2 3x2 ojoixiel Hel
3DGMLOIA olm|AE Hejalr] 9% DID 72t
thea 2

<!ELEMENT _3DGML (descriptor+, image)>
<!IELEMENT image (descriptor+, assembled_object+,
Td_string, origin)>
<IATTLIST
i_id CDATA

image
#REQUIRED>

FE JdYHE < 3DGML>E 3at¢ 2y on)x)
Aol g AL oW A(image) ABHES} o]v]A|
of U H4W FRE nHsts HEA dEUER 74
ek ov)A] AHHEE ThA] AYas} i o) =
3 A4, 3-D 2EH, origin AYHUE Fo g2 FTAYE
t}. origin LREE 33 FFAA olmAY 7E
e vtk 28 44+ A4, 82, FAZeE 74
d 2¥ 32(c)2 3DGML DTDE o]&sld A3
XML #49] o]t}

XML #A47} 83 o)A al, a2, a3, ad 59 4
Mo =T AAS} olETY I B|AE EHI 3-D
2E7 dYUEZR FA4F] Aok 2 AA a2 A
NG AFAFE FAg 51 2 A a2l a222
FAHYOH ade wiFE g Aotk AAY F
T #AE 3-D 2EY JdYUER BEHYT 24
XZd i3 I3 £498 EIF u 2EH "ad < al <
a2 < ad"& o|m|A9 AXRRE ujH, A, g, FA
Fol At &S HEPATE vl ofu|AA &

<?xml version="1.0" encoding="EUC-KR"?>
<!IDOCTYPE TDGML SYSTEM 3DGML.DTD">

<_3DGMIL>
<descriptor name="name” value="7}7* Ho]glHo] X"
type="string”/>

<image i_id="s1">
<descriptor d_name="title"value="23-%"type="sting"/>
<assembled_object o_id="al">
<descriptord_name="name"value="3 | E"
type="string"/>
<assembled_object o_id="all">
<descriptor d_name="name” value="2|%}"
type="string"/>
<=L A AR 9] Ao -->
</assembled_object>
<assembled_object o_id="al2">
<descriptor d_name="name” value="*1% 243"
type="string"/>
<=L ARG Ao >
</assembled_object>
</assembled_object>
<assembled_object o_id="a2">
<descriptor d_name="name” value="82}"
type="string”/>
<l-- ... Epe] Ao >
</assembled_object>
<assembled_object o_id="a3">
<descriptor d_name="name" value="%2]%"
type="string"/>
<=L A R -->
</assembled_object>
<assembled_object o_id="a4">
<descriptor d_name="name” value="}] 73"
type="string"/>
<user_defined_object o_id="u41” p_index="wl, w2,
3>
<polygon o_id="wl” v_index= "v1, v2, v3, v4”
texture="c:\texture\w1.tex"/>
<= LooumA g8 Ay A -->
</assembled_object>
<Td_string u="a4 < al < a2 < a3”" v="ad < a2 = a3
< al” w="ad < al = a3 < a2"/>
<origin x="0" y="0" z="0"/>
</image>
</_3DGML>

9 44 339 19 o)uA9 e

% 59 S e Eo 93 AR 2 H =)

3DGMLoIA A8k Aol AAE {dA} FABH
A0 fAER HoBrh oA AR Heo| A
A wle Phel GAYE THS D2E wl, wl, 13"
2 AdHneH, 4 oA¥d u@d HRe oA
polygon dWEH] 28 EHAHY) vy dvs
E AH(vertex) dBUEE 2E AN, H2AH

23 ARE JH B

37 delREs AAE oFE JF A ve=A
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HER A
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—

ot rd of

HA B =72 339 Y wjojelujolx Al2Ee
Windows NT9] IIS¢Internet Information Server) 9
AMe BolA Z2EESlez FAHJTE XML #HXHE
DOM(Document Object Model) API[19]F A}g&-3dts
ASPE FEHUZ, gAY XML EA4= MS-SQL A
vio] A
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A7t F BAE o183 dx 7Edlt
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