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An Object-based Database Mapping Technology
for 3D Graphic Data

Hee-Jeong JoT, Yonghwan Kimﬁ, Ki-dun Lee*ﬁ, Soochan Hwangﬂﬁ

ABSTRACT

Recently, there have been increased many 3 dimensional graphic applications in Internet. Thus, a grow—
ing number of methods have been proposed for retrieving 3-D graphic data using their 3D features
such as color, texture, shape, and spacial relations. However, few researches focus on 3D graphic modeling
and database -storage techniques. In this paper, we introduce a system that can store 3D graphics data
modeled by XML~based 3D graphics markup language, 3DGML, and support content-based retrievals
on 3D data by using SQL. We also present a mapping technique of 3DGML to relational database. The
mapping process includes the extraction of semantic information from 3DGML and translate it into rela—
tional format. Finally, we show examples of SQL queries which use the 3D information contained in
a 3D scene such as objects, 3D features, descriptions and scene-object component hierarchy.
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FROM IMAGE e

SELECT e.imgid img , EXTRACT(e.doc, '/fAcbject[child::Descriptor/@value="chair’
child::Descriptor/@value=‘chair }@oid").getStringVal() acid
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-<Scene>
<Descriptor value=""f>
«Td_String u="" v="" w=""/>
-<Definition>
- <Aobject oid="1">
<Descriptor value="TREE" />
<Contour value1="-0.006095 0.999974 0.005095" value2="0" />
- <Children>
- <Transform translation="-0.4977 1.833 -0.230000" rotation="0 0 0 0" scale="111">
- <Transform translation="0.8867 14.01 0.9385" rotation="0 0 0 0" scale="1 1">
- <Transform translation="-0.389 -24.35 0.7085" rotation="0 00 0" scale="111">
- <Transform translation="0 8.507 Q" rotation="0 0 0 0" scale="11 1">
- <Shape shapeiD="0" color="0.6941 0.56804 0.102">
<Cylinder height="17.01" radius="10.07" />
</Shape>
<fTransform=>
<fTransform>
- <Transform translation="0 .10.32 0" rotation="0 0 0 0" scale="1 1 1">
- <Transform translation="0 17.33 0" rotation="0 0 0 0" scale="1 1 1">
- «Shape shapelD="1" color="0.02363 0.5265 0.2275">
<Cone height="34.669998" radius="20.49" />
</Shape>
<Transform>
<{Transform>
<fTransform>
<{Transform>
</Children=
</Aobject>
</Definition>
- <Display=>
- <Transform translation="0.4977 -1.833 0.23" rotation="0 0 0 0" scale="111">
<Ref_Aobjectinst_id="6" refiD="1" />
<{Transform>
</Display>
</Scene>
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AOBJECT_LIB Ho] &2 9u]7} Hod E&A
A ¢l AobjectE A#Adte EHlo]BEA 7|E 72
A_OIDI =9} Aobject7} o= EAX A AZHAE
A& <7 9% SCENE_ID =2 713u, =3
AobjectE 71438 DESCRIPTION =, Aobject
2 o]&3le T & AobjectE A7 3
PARENT_AOID ¥& $#HYHE HE3}= WEHE
s MBP_X, MBP.Y, MBP_zZ=st tl.
AobjectE T4 3= Bobject 7+ FHAAE 93
TD_LR, TD_UD, TD_FB Z=Z 7AH, sHF
AobjectZ 98l 3DGML #4115 A#s7] 9§
XMLTYPE®] XMLDOC¥E7}F vt

INSTANCE_AOBJECT H| o} 22 S12Elx A
9] 2¥z}Q) I OIDE /U3 AHAZ A, o] =

SCENE (SCENE_ID, DESCRIPTION, TD_LR, TD_UD, TD_FB, XMLDOC, URL)
AOBJECT_LIB (A_OID, SCENE_ID, DESCRIPTION, PARENT_A_OID, MBP_X, MBP_Y, MBP_Z,

TD_LR, TD_UD, TD_FB, XMLDOC)

INSTANCE_AOBJECT (I_OID, SCENE_ID, A_OID, XMLDOC)

BASE_DESC (BASE_DESC_ID, DESCRIPTION)
AOBJECT_BASE_MAPPING (A_OID, BASE_ID)

BASE_AOBJECT (BASE_ID, DESC_ID, WIDTH_RADIUS, HEIGHT, DEPTH, XML.DOC, COLOR_R,

COLOR_G, COLOR_B, TEXTURE)

INSTANCE_BASE_ALTERATION (I_OID, BASE_ID, COLOR_R, COLOR_G, COLOR_B, TEXTURE)
3 7. cioleyo]A A7|at



958 HEEIDICIOES =EX H9A XI85(2006. 8)

EAANA THHAEAE e+ SCENE_DDIEE=
o} oJ@E Acbject®E ZZFHEA UYERE A 0IDI
EE 972 AT £, 39 Q282 A
st 3DGML A& #3317 9% XMLDOC
g=g shzloh

BASE DESC ®lo] &2 712 Ay AL-&217 9
AR & B se 71 HolEEA BASE_OBJECT
o] DESC_IDE AAFo 2N 71&Ale] B=g 29
she] A g}

AOBJECT_BASE_MAPPING ] o]E-£ Aobject
£ FAsE 718 AAG AR AAE ofPA|

F= Hol€2AM A OIDE =9 BASE_IDI=E=
ZtZ} AOBJECT_LIB Hlo]E3 BASE_AOBJECT
gojZe 71& 717t He o 712 4450, T A
o] 5§77t go]E9] 71 Fjo|u}.

BASE_AOBJECT H| o] &2 Acbject® FA3lE
718 AA 8} ARG o) AAE A= HolEE
A 718 712 BASE_ID ¥=& 7}dt} w3 72
AA FEAdE U717, 48, A, o w6z
5 7HE, AE, wolot A4, A3 XMLDOC ¥=8
Aata, AL o A G2 A, A7
XMLDOC gx=ut AZsgich
INSTANCE_BASE_ALTERATION
282 WA o] H2A AobjectE WA RS
23} 1_.OID®} BASE_IDEA] Alztald 244 o]
| 712 AAZE WEEAEA & 5 vk

Hol &2
2l
5
o]

4.3 3+ 24H clloje Ze| of

o AN AAIZ AAGY wjF Y-S o] &3}
o 3DGML #A& dolEHo] 2o RS H 324
o] ® 191X AAIS 33t ey el dd o}
F3 FH HEII Fo] SQLE o] &3t Jbm
g #t.

AZM A" AAE T3 FAL A4 9
g SQL A= oga o] E¥E 5 Uth

SELECT S.SCENE_ID, S.XMLDOC
FROM  SCENE S, AOBJECT_LIB AL
WHERE S.SCENE_|D=AL.SCENE_{D AND AL DESCRIPTION=":21/}

SQL Z9)dllA Aobjecte] 7127t A Aobject
o] AEAE 33 o] AAE XT3 e FA A

AE AAstA dot AY 2 e FHe] Adzie}
ZH& 9% 3DGML #4191 XMLDOC EEE vt
B3t} o) FRE o]&3te BebeA e 3DGML £
& VRMLE H&3t AbEA oA BFA drh

F U BFT 2o 42 ox}, Y4, H=Zg ¥ Y
il gl A F HTUh AR goUe AAE
ANstE s SQLE RIS B2 3tk o] 4
o= Al 54 A7t LFE e A9 ¥
I BAE e FBA g HAol Pasi
A GellM 2T Aot FALG AAE T 4z
o AAZF LD FHE Fa Y=o} H4 A A}
ole] FtHEA F AstEAI e A& A4
©oh 3D 2E™ A A AA 7L B AA 9ol Aok
48 BAA(TD_UD)= "A<B” Zo] REHE== 4
Aol FZ7h Adohe FstdAd oy 20 BdL
ol2} SQL o] WHERE ZZojA9} o] B Ux)
#£7¢ LIKEE °|€3l9 (STD_UD LIKE ‘%’
[IDESK.A_OIDII'%<%’l|LAMP.A_OID||'%") 8} %
o] REY 4 Utk

SELECT DISTINCT S.SCENE_ID, S.XMLDOC
FROM SCENE S,
(SELECT AL1.SCENE_ID, AL1.A_OID
FROM AOBJECT_LIB ALT WHERE AL1.DESCRIPTION=

S17}) CHAIR,
(SELECT  AL2.SCENE_ID, AL2A_OID
FROM AOBJECT_LIB AL2 WHERE AL2 DESCRIPTION=
#2) DESK,
(SELECT  AL3.SCENE_ID, AL3.A_OID
FROM AOBJECT_LIB AL3 WHERE AL1.DESCRIPTION=
W) LAMP

WHERE (S SCENE_ID=CHAIR SCENE 1D AND S.SCENE_D=DESK SCENE_ID
AND S.SCENE_ID=LAMP.SCENE_ID)
AND S.TD_UD LIKE '%]|DESK.A_OID||%<% |LAMP.A_OID|[%
GROUP BY S.SCENE_ID

19 82 3DGML H|o|EHo]x A|2d o] T2y
ARE2} RIEH 0] 28 B Q) Aolth Qe H o 2E ¢
7Ivteo 2 delE o] 2o FE5 o] = AobjectE
o] &3le Agg & F Y= 3 Yo}

A9 o Z Aobject ID7} 191 HFEolE T3t
AHE AN AL Bolr|2 gtk 94 Instance
Object Scene M Aw2E He3lal F2H Aobject
HE2ERZRH acid7t 19 A Eo| AAE A3 F
Search ¥&-<& Xe3pa Aol £ Hch o] Aeoe
oA A AT o] ol £ SQL Bj=
HE o] gt
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ey 3[‘)(‘,‘,“M.‘|_‘:‘Con|€n‘ Baced Rat rié»}d’.systeh = Mic_‘m;snﬂ ttecnel [xplurér

1 Aobject Definition Scene ] Instance Object Scene [) Base Object

| W

; } 1‘ |
~ A

& acid : | [BOOKCASE) €2 acid : 2 [DESK]

Cr acid @ 3 [CHAIR] 3 aoid 1 4 [CHAIR]

< anid 1 6 [BINDER]

it anid 7 [CHAIRY

 aoid : 8 [BOOKCASE]

Dl B

< acld: 9 [CHAIR]

—

£ acid : 13 [BOOKCASE] { acid : 14 [BOOKCASE]

€ aoid ¢ 10 (TABLE]

€ aoid 1 11 (STAND]

3 aaid 3 12 [DESK]

O3 8. 1EtE ALK} lE{HolA

SELECT " DISTINCT S.SCENE_ID, S.DESCRIPTION, S.XMLDOC, S.URL

FROM  SCENE S, INSTANCE_AOBJECT 1A
WHERE S.SCENE_ID=IA.SCENE_ID AND IAA_OID=1

A8 Azbs 29 99 Bl A o] G B9
E

A
[+3
o Azo| AAE TSI Y& FUE Y2EE

tagelsiA €.

5. #d&8 ¥

0]
or

nlys]

HT Aol A 33t 2y diolH &8 ¥
of7t S/ E WA 33Y 2 Y wlolE o g W&
718t A 237 E2 FUhE A ok wEkA & =
Fol A= XML 7ikke] 334 2y 2y Aojel
3DGMLE ol &35t} 744 334 23y Fd o
Bl E @A doleiwlo]2e] AF3la o] & o] &3}
o 3zk9 22 dolH o g ohekd W&ot A
Mol M5 EE e Al="S AAEAT

92 XML 71%ke] 3SDGMLE 438t “FH-A
A-AATHax"d AFH BAE £&313 °)E

o] &35l XML A& AAIHZ A voejHlof
2o W B3t 7S AAEA °]E T3 XML
A AAE A2ds B glo] W7 A
53] 245 volHH o)X AAsL Yr
2| Nztglo] Bod AREL XML FA AAZ A
A F U= = 34t £3 HloEmlo] 2 AP
349 2" dolge tish SQL AeJol g o] &3}
o] 324 el ulo]Ejol] tiEk thg &N A
A 7150 M= E Yt Ad=Ee WEr A
Aog= B AA 2 AA FAHLAE 0|83
M AA e B HJRE o] &3 A, HA e
ZHBAE o) 8F A 5ol Utk =T A&
et ZNE Al 9§ 7vre] g ALERE E

fe ool o

[+

] |

T 4A 334 2y JRES HAY Y=

AFst Ak

A AA G WEIIRE A Js F &S
AN F dF 71T obH 2R AHY
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Edit

Back ~ i *‘,‘:’ Search

&

Favorites

&

.@ http://203.253.146. 198/tdgmi/sobject_result, asprinstanceminstancefaobject _oide i &submitmSearch

Besull | Instance 5o

STRE

Scene ID : 1
Scene Descriptor : G
Scene UARL :
http://203, 253, 146, 200/total/office _0001, wrl

"Scene 1D 1 10
“Scene Descriptor !
Scene URL :
“ihittp1//203. 253, 146, 200/total/office _0010, wri

GFFUCE

Scene ID : 2

Scene Descriptor | OFFICE

Scene UAL :

http://203, 263, 146, 200/total/office .0002. wrl

Scene 1D 4

Scene Descriptor : QFFICE

Scene URL :

http://203, 253, 146, 200/t0tal /offic e _0004, wri

Scene ID : 5§
Scene Descriptor
Scene UHL :
http /203, 253, 146, 200/total /office _00065, wiri

¢ OFFICE

"iScene ID ;6

Scene Descriptor | OFFICE

Scene URL :

ihttp /203,253, 146, 200 total/office _0006. wrl
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