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Research of Semantic Virtual Environment Ontology Visualization Model

LIU Yi-song ZHAO Ji-qing XU Xiang-hu WANG Chang-hai
(School of Computer Science and Telecommunication Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract Currently, information visualization is facing a bottleneck a model is needed to integrate the scene graphics
content and the semantic information of specific areas effectively so that the users can effectively interpret, personalize
the visualized information. Based on the X3D standard and Ontology,the Web ontology Language named OWL was used
to descript the X3D standard and then a X3D standard ontology and a mapping ontology used to implement the mapping
of classes and attributes between the X3D standard ontology and the other specific domain ontology were built to enrich
the semantics of virtual scene. Based on the X3D standard ontology and the mapping ontology,a semantic virtual envi-
ronment ontology visualization model was designed to provide a method for the visualization of specific ontology. The

feasibility of this model was proved by the experimental results.
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1.1 X3D #5E & & (X3DSO)

£ X3D ARME, 35 A (Node) 2 X3D U8 H 4 A9 4 5%
BEE, VEBET A8 SMHEEER R BH R, HhiEH
BAMBEER. FRREME 1R,

{ Appearance)
{Material shininess="0. 3”/>
(/Appearance)
1 BERE
ZEE X3DSO KR, %t 8 X3D 5 % OWL 2 &
UL R LT T 2 X2k 1 Fral.

#1 X3DiES OWL TEXMNHEE

X3D OWL
- owl: Class
(NodewithoutPropertyValue) (%)
owl: ObjectProperty
e G 2R 1)
- (field-value) owl: DatatypeProperty
€-&7 1:3)
) 2:3 48R .
(NodewithPropertyValue) Owl: Individual (%51

OWL ARk 2B 2X P L F MR R , RA RN
HREEs., —MRER—ITINXR,.E OWL PEHER
M RBEMBEBE. X2 B EA owl: ObjectProperty
SEX 0 LA rdfs: domain F1 rdfs: range 3§ B8 E 160 € X,
AEE, MAEREMNRBEN XA ETHERRERK
WARA, LHARRARX R, AF LB RO B ENRIEL
JBYEE.,

XA 1,78 X3DSO xR R #E UnBlaneE 2 B
TRe
// Appearance 3§

(owl:Class rdf:about="# Appearance"
{rdfs:subClassOf rdf:resource=" # Shape"/)

(/owl;Class>

// Material 2%

{owl;Class rdf:about="# Material")
{rdfs; subClassOf rdf;resource=" 4 Appearance "/}

(/owl;Class)

/ /%1% )& ¥ hasChild

(owl:ObjectProperty rdf:about="# hasChild")
(rdfs:domain rdf:resource=" # Appearance"/)
(rdfs: range rdf; resource=" # Material" />

{/owl; ObjectProperty)

/ /BB shininess

(owl; DatatypeProperty rdf;about=" # shininess")
(rdfs:domain rdf;resource=" # Material"/)
(rdfs; range rdf;resource="&xsd; SFFloat"/ >

(/owl: DatatypeProperty>

2 X3DSO #2 Rk LR

1.2 X3D#HEREPEMMES %

8 XSDARME LA & OWL 3 R R MR R 1 i 52
X7 187 MBAR G BRI B 1915 50 838
458 SCHAK R i X R A, T BB D R SR A R i (F
RBARRED WE OB

£ X3DSO H, & TR P I B SCERFME I A A2k,
55Xt R BRHEARR R, B8 B 1 E N R EIE LR (string,
Boolean, float %) . #13%4 RJ& #% hasChild, & 8 £ L8R8 %
Appearance, I {8 38, 2 2& Material, 3 75 Material & Appea-
rancef) F2. ¥iEE M shininess, B HE X8 2% Material,
TI{E Sk 2 52 1H 1% &5 & (SFloat) ) #FmR Cone RERER
shininess B EH{EX R N BIE RS AL,

7 X3D ARdEh, 5 s R R B e L i an MF-
String(Z{HFRFHE]) MFFloat (B8 17 & 8D %, WiZE OWL
P ARFEXENBRERA, o, R—NEER T RRE
BT 24T R R BEE 454 h T SR K R AR, an
2B M height 8% )8 F Cone (%45 &) X )8 F ElevationGrid
QERMHE T A . Cone H height B ¥ #E 3 B % SFFloat
(BB BN BF IR 5 ) , TG ElevationGrid ' height B 304E 2
%43y MFFloat(E{H S¥E B IF AUAD , 78 X3DSO 48 Fid ¥
HAEIGE—E LA String (FRFEPED . FATRMIF AR HH
B8, TR HLESEAT AL FE A 0 B FR AT BB 8RR AR FR Y

OWL HHIBHRAE S ¥ AR MBS /e, Xt
A S5 B, BHE R M B B AR R ME— 19, AN 3L B Cone #Y
height B #EMEE 1. 0 B F]BS , EARRER 2.0, HIE, & X3DSO
HE BT A B4R B 14 b iR 3% (Functional) , B B {E 1 (Sin-
glevalue), MIHXTH A ZEIMXR, R\ Z AR R H]
BEMRBERREE. WX RJBHE hasChild B TR Z A
MR FRR, 5E LA &% (Transitive)

X3D FRME I — AW R E OWL PRR A —A4K,HK4
BIH5 84 . W0 Transform i mM7EAK T E UV A N R
hasChild A % translation,rotation.center 1 scale ¥R E
B2& Transform,

1.3 X3DHREREh AR

X3D FRMEH T R Z A LR B KR, 20 X3D tnfE
H Shape 3 £1 T R 88 H — 1 Appearance ¥ &, W Bt B 7
X3DSO Al LAZR KA 3 Fim.

(owl;Class rdf;about=" 4 Shape")
{rdfs; subClassOf>
(owl;Restriction)
{owl;onProperty rdf; resource=" # hasChild" />
{owl;onClass rdf: resource=" 4 Appearance"/>
{owl: qualifiedCardinality
rdf; datatype="&.xsd; nonNegativelnteger" } 1
{/owl: qualifiedCardinality
(/owl:Restriction)
{/rdfs: subClassOf>
(/owl:Class)
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X3D CAD 52 -

(]
X3IDHET & X3DPIR N Rk
(X3DCurveN;§?es)
X3DH R A xanm@ 3D A
X3DL N 2k ‘ D) ABA RRK

Scene T 2%
X3IDE AT K = XID AL K

(X3DComplexNode) (X3DH-AnimNode)

X3DHIER B s _ XIDEAEON AE

(X3DGeospatialNode )

subClassOf X3DHH4 T AA T A%

B4 AhEpSERER

OWL 9 B4 254522 owl. Thing BT3¢, Rt HE
SChEAARERS, B X3D 4R Scene(GED T A ERS
AR X3D BRNER MR A, DULRY SENTEY
FEMFHARGUBGR, EEIMXEERAALATE -1
Scene AR A, B ) 7 4 B A 4K B B 4R, B2 Scene 54K
owl; Thing JME—F25,

X B R B AR FRZEHBAERA IR M HAD
R B, LY &K (TextureNode) 7] RL4E A Appearance
FTEBTFI R BRI BETRBEL - NARHE
(X3DTextureNode)4E & Appearance 28§ F 35, MBI A
RIS R Z B R B, — #1743, 1 ImageTexture,
MovieTexture, Pixel Texture 3= 22 &5 — 2 B8 2| L[ T AR )
Fem, B oK 09 38 O 4 g B W S 28 (X3DTexture
2DNode) . oAt 45 &4 7T MR . BAKT B E S
B 5 AT — MR, AR 3EHI 5 Shape 28463689
— oAtk

Arc2D

radius SFFloat
startAngl | SFFloat
endAngle | SFFloat

aaaaaa

Appearance

hasMultiTexture | instance | MultiTexture
hasMovieTexture | instance | MovieTexture
hasFillProperties

instance | FillProperties

aaaaaaaa

Material
shininess

PointSet

SFFloat
SFFloat
SFFloat

hasColor

hasCoordinate | instance | Coordinate

instance |  Color

transparency
diffuseColor

oooooooo
oooooooo

B 5 X3DSO H Shape 2 #S-fliif

ETFEAMEK, /T EH BN R OWL #:REI . B8,
M2, B AR M AR BB E ., EER
IR SURIREE, U BY A P O (5 2 ST A b U A i
i, B 56, 78 X3DSO £l R 5 B &F0E U LB 5L
R B 5 BR » X3DSO 22 F W B Fn i (X3D/VRML) , A #
WIE S (OWLARHER , A OWL iR EE AR KR
BAB TiEXMEERER .

1.4 MSEEMO)

T8 A AR B 5 7 S M A Ak JR) B ST Bk R ML S L ARk B
RGBS AT .. A R EHA RS 2 E B
RJLFBAEA B RSB D6, A E SN NEE, UK
R B M AE, TTBCR 0% B R AR a5 R A B
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SPTheE. ik, E TIOR3 I B, I T 13 Fas {4 o iy e
BIRER, A LS AR S 5 3R A OWL Hhfx s6if X %
RO TR, IR R E A B X3DSO fE &M
PFUA R, BB BT, B4 300 8 T
Ak 13 2K,

25} (ClassMapping)

(D% Hr Bt (EqualMapping) : 7R 38 2 [8] B X4 BE, 54
AARE A ST AT USSR E R R 2R Z R ERE . W
X3DSO H(fy Sphere A] Xk B HANE G ERAEH 1) Ball.

(2) [EI 7 X 15 (DifferentMapping) : 78 #H R 44 ¥R 59
RERFWAEDBEREHE L, WARIEConductor” ££
BFRGBAHR FIRARN S X RIRBER M YR
",

(3) b X gt (Is-aMapping) : RN K Z R R KL R, B
ARIA AR A ARLR

(4) T Bk 5t (IncludeMapping) : B & k£ 36 7 )55 B
5.

(5) AE{RL RS (SimilarlyMapping) : BR8] ) FE B4
BUEH3 (0, 1) , BB AR A B B R AR AL

(6) 43 B4 (HasPartOfMapping) : 78 % K40 & B T
BETRYES . G0 BRIF R (Net) 26 & 24 NurbsCurve (JL
farihgR) 26 .

(DF 4585 (IsPartOfMapping) « B R & E R ¥ B
.

(8) % 37 B 5t (Opposite ToMapping) : #7x X3DSO 1 &
PR TIR A e 2 [R] AT ST

(DB T BT (CoverMapping) : T 78 AR TR JLAKH)
BRI LA X3DSO L2 MHTEL, L2 AR .

(10) 7% #E WL} (ConnectlyMapping) : RN il i — S48
BIATE AT LA A 2 (B B 28 AT i

J& M B 5 (AttributeMapping)

(D A4 Bt (EqualMapping) : 371 J& 1 2 [8] AT 4 BAR
¥, WEREBIE (colon) BHEZHMUF Material 28/ diffusec-
olor (& RSB E) B .

(2> #iBest (InverseMapping) : R 7 B4~ 4544 i) J& 1 2 8]
B ES

(34 Bt (SubsumeMapping) : 78 X3DSO ) J&
MERS AP ENBEZ AR XR.

1 MO, BT X5 R from, T B8 I8 T B T A i
G ERRAMA) PR B M, FAt b X T to B, ERME
B3R BARAA (4 X3DSO) wh 25 s @k . 8t i A fk
HEA AR R AR R AT REL, T XM RBAT L
FIA X3DSO H 28 F MR LB T A R 5 AT AL .

1.5 B ERIIREAKTT R

BRI B W E R A IR S R AR LA K
55 7 LB R MR AL S S AT R B EA R P R
REHE. KEEEEEM. SDEAM D HREFIELZ
JETT AR R msR 8 R 1 MR , Al A RE
FEREWA 2D/3D BFRE AT LB —1 3D XA,

SR B SRR P B A 4 B 4R B AT 4k, 2 F X3DSO
MO it T — M5 LR IF B Ak o] YLAL BRI, Z MR
&8y HP A 5iE X Web RREUAF X8 BT Java . A TE



SEIE S Web B IR B0 IT IR A a2 3 1 Jena REFB
AR, 3Fi8d XML DOM APLRGEH I e A fh A
L X3D . iE S II AR TR AR R AN 6 TR .
HAEMR
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_______ ‘\ (BS Contact) |,

P4

_________
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l\ (At / TR X 1) /I \ 1

6 iESURBBI AT PR

N 6 B, BRI LA A 5 MR .

(DB ST Z AR S T 88 258 1 v 18] 4 & (MO) & 51
X3DSO IR A Z B HBGT , SH s X RIE A #HEH
B,

(OOWL 7Rl . A H I DI AR B E 7748 X3D 47
AR LA B X ARG IR R A

(B A{RBiHR ZE ST BB A6 A & TF X3DSO g
RE SCRB IR BE A, FRi AL R e 3R,

(OB P = R SE A BT 56 R AE LR HI3F
BAKRMFER, P RES R A TSR,

G T AR . AT AL B B H R B B A SR BB 4 1
A B FE P AT SO (G X3D 3C4) B P R T LB 5 E
RN Y B A0 A AR AU X3D 3.

1.6 RARXG

T X3DSO &y T — 4 B A fl— 4~ G BR A4k (ta-
ble tennis Ontology) , §¥RA{E 11 MO F X3DSO #2575+
XKF. FEHTEHASEAGATEAL, A 7 FE 8 Fn.

hasChild
—— ~» instanceOf
— — ¥ subClassOf

- —
—
- Material -

B7 wWHEEdREE

JE 7 Bis , 2 F X3DSO AP T RASE A BB Rt
Yo 2 B P B SL ) 24 (transforml , transform2, shapel 25),
EHRRGR T R AR B SRR GE L LU
BEBIEERZ ERRR, x5 B ¥ “hasChild”E X T 3
RPPTRZBEWA-FRR, BRI EBHREME. Ap-
pearance J& Shape K& X %% F , Shape J& Transform #iE X ¥
F BB A Jena HEHHLEA AT LIHEH Appearance & Transform H)
B BT WA AT S 2 L 25 P OWL B iy

BMHE

A 7 ELAH ARG REE AL RR KRR R, dR]
LA BT H i 288 0 S 0] LA % G 4 i e R A 4 (MO S S B
FECA A b ) SR SE G LA KR BB, AT X B F E 3
REBEXWEH. RIOHERT M 5REREMERAEZE
Bat L, B L MO £ a8 R, 385 i R IR B
AAR TR RIS B S BRAAFT AL, QU 8 BT

>Gr0\xp1 \ .
Ball_Cug
—————— Ball_Ba,
cylinderl E Group2
’ imagetexture
Group3
P spherel Transform<
i

Grou,
Cylil‘l der6/ L L N e i box
phere22
> - - »

cylindert

lpolygonmesh 1 I ........ @gonmeshsl

cylinder2

EqualMapping CoverMapping  HasPartOfMapping TableTennis-Ontology
class

B8 GIRARPNRER

Wt B, AR % R (N B REITE AR
A IR SE AL (X3D, VRML) DL K 3 4B 5 2 1 EE LB
EFF R T A0 3D studio max) AT UL B HWBA KL
R  SXAREFEFF R BRI S ER S B SR A B 4%, AT T
LASR 2 5 B B IT & B0 [ B B » DA T 38 4 s 4R (10 B 16
RIRER. Bk, AR ERATELATBAE, 5
LRI B R SR T L AR AR EE RS 528
MBS R BT R 3k .

AT BERREEH LG LH RN BN RS2
BEHEAR KB B HAT T & 3G AFF X B R
HATERE R B, AP N X3D AR AR ST T8
R, HEE X3SDSO a4 T X3D iR iR BRI M LA E N
BiAT R EFRIE. HWR, G4 REXE R R 5
HATHR R, A B ISER AR BRI A B R
0 B A o R - 8 AT 188 2 808 5 S04 (VRMIL/X3D 30 44) .
TIZEA SCH, F P 7T LA LR X3DSO #17 g 4 U &
HE BSR4k, SVEOVM T LA B B i A R A1k,
BRTERBEXBUFRNERE. &5 CRALREETH
HERRRIE, SRERAA ~ERRME. PEAKYTRT
AT R B RS, AP RSO B B SR AR
T 38 1ot o ] A R S BT X3DSO f B ST, 2 T S8 B 4R
F WAL . DhRExT Lk 2 BiF.

#2 EURDFRETRAERAEETRY

SVEOVM HHER
s , X3DSO B4 X3DFEH REXTHLF AN
ERARRE o AR R
" HERNEXBHREER, BEIHIHRER
EETT TT Sl &
B A RA-ZERB SR E

GRE FEUEAFRHAEIHEE IRV URR
9, XA FHEPHE ST AR, i X3D frd
REFSEET 3D AR RIE UE L, Ak R £
—EBE LY BT X3DSO MR A, AT EE L REs
AT RS & T & F SRR BB L AR, BRA
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