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wFER Java BXBES - HITHRHASBE—=
VRML 352524 » R M®HEES IBVB (Java-
Based VRML Browser) = 53— 5 * Dimension X 225]
FE—EZE Liquid Reality BIFERTZZ /1 EI(APD »
1SR E T LIFIA L API BT8R EMERE &K
%8 B A%(ELL VRML 2.0 BBIEFTEEHAUERHE S -
FAsKHE%E IBVB AT B EAURSAE - S3MLUst
APl BEERE » ZR35E IBVB R#% - A3 SUth BHm
T BT MR B AR R P R BRI GR e T E
HIE R BESEET W BYE—@E VRML SIS sSeymits &
YIS A E EE A R RS A TTLIER
BYIEFCIIRE B3 ET B CATEEAY VRML #iE s - B
BT ERIEE -

We use Java programming language to develop a
VRML browser system, which is called “JBVB” (Java
Based VRML Browser). On the other way, Dimension X
Company has developed -an API, which is called “Liquid
Reality”. With this API, programmers can develop their
own applications to browse and manipulate the virtual
scenes that are constructed by VRML 2.0. In order to short
the design and development time of JBVB system, we
choose this API as the foundation of JBVB system. This
thesis describes the design and -development process, and
proposes solutions to solve the problems we have found.
The main contribution of this thesis is to provide a VRML
browser object. Combine with the concept of reuse and
inheritance from OOP. Programmers can extend this object
to develop their own VRML browser and make it cross
platform 1n a very short time.
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DERIRLGHEEE - [EHEEHE (Virual Reality) B93RHE
W T AT EE RIS HEKAYRESES
HERt UABHBEERR=FErmEs
(1,3.4.21,22] - 20FAT © =EZEREE 3D Mouse) * 22
FEIER (Space Ball) * ;BHE2% (Tracker) ~ BHIEE (Data
Gloves) * FHK (Data Suit) * I7320R$E (Crystal Eyes)
BEEMEE T EE (Head-Mounted Display)S5 » 32 A F R
ABIEATELSRIEEERT T » (I AR EFIE S
A& [9,13,20,26] °

VRML BEEEEMHIENESYNRE  ©2
—ERARELSEAELHEERGES (2 language
for describing multi-user interactive simulations) * EE#Eg
2 (Viral Scenes) AJ#RETILEE S BB R HEMEH
B (Internet) FHEEFER » TI7F WWW cb (Rl g5
B o VRML 22—l HTML (Hypertext Markup
Language) BVH#EE @ DM FREERARELSET
R222fd] » #56H HTTP (Hypertext Transfer Protocol) 35
£ WWW HHE 8 (515 = R 7 B 2oy i it FUs
DUSEE - VRML @& 7 B EE g m et s -
B FHEEE WWW R =i MEma

LU VRML 525+ AR {5t 5578 71 Fl 181 2 <
B AHRTEF SIS RSk (BR
BARLZYARTIE VRML 10058 TIAESET
ENTEE LHE—EEES  EEETSEEEEY
2=l BB EEEASRERE A BT HEE
HHEE-SHTER NEREEE—ESS
VRML2.0 #JZIEE 25 —JBVB »

= BRI

VRML 1.0 FrEBHr EEit R s 22758
0 REMETETESEEIE THNTS eSS
TR HRENEE AT LR b B R 2
YHEEERHEESRE - VRML 1.0 898222 7-bit Ascii 48
EXIRIERBRERES 10 2 RI{EEE - sgE -
HEESE » IEEMBEUER T#VRML V1.0 asciiy 5
B Twily 5 T wlezy - MIME FEISE Fy
world/x-vrml g [14] » VRML 2.0 FRiEfEHayEIZaTLL
EERER) M AS T LI EEE THTE e



hERENTAFREHEREE

LI EEsE e mEE Y - MEITRE - g
BYERTE ~ 3D TLASER Y BRSNS (S HIZEEAES - VRML
2.0 HIREZE I 16 bits UTF-8 #RB /530 ISO 10646 £ -
MU YRERBEELNES  BERBELER
PHVRML V20 utf8y @ T#, FTeEiE  KNEFE

B+ LR T .wly + MIME B2 " model/viml g
R URN’s (Uniform Resource Name) HIFEZ °

VRML DAEEE (Node) K= EZEMEIHT
=AY DIRL (Field) HEIREIESAE - LISHE
(Event) & {ESTZEAE » LIBEE Route) ZEEASE
A - EEE LU B T R HEY AR TR L B ISR E
(Scene Graphs)° VRML 2.0 {RETBEHIERFHERT LTS5
FAHER

(1) B£5E[ZL (Grouping node) * AILIEL S A

E2LAYETEE + 40 ¢ Anchor ~ Transform ~ Collision ~ Group

e

%j—;o

(2) BRAEANES (Sensors) : FEEBEMEMMER

#(EE B 40 TimeSensor * PlaneSensor * TouchSensor
CylinderSensor £ °

(3) EHUERZL (Geomelry) * EEFEWIFATEAH]
2k 711 Box - Cone » Text~ ElevationGrid * IndexedFaceSet ~
IndexedLineSet £ -

(4) 513608 (Appearance) | EMIIEEERE

7558 f10 © Appearance ~ Material ~ TextureTransform
ImageTexture £ ° '

(5) #EEERE: (Interpolators) * FX7E Key fELARR
VPR A PR BB AR B EERE R 40
PositionIntcmolator + Scalarnterpolator A

(6) —#E25 (Common Nodes) : M fINEEHEH 7
WOELEME © 40 © AudioClip ~ Seript ~ Sound ~ PointLight *

“SpotLight ~ WorldInfo # [8,15.24] »

| VRML EEEGEESEiEs  SEEER
GRS  TRE R Y S BAITTHAEST VRML
20 HEER - ETEAMAREERR - FHitdA
A R S B E T - WWW AYTHE
NEEETEEEEEEE  BRAE FNEENER
55, [5I-STEREAE - EMEES 10 ¢ Perl - CHE
HHATLLE E VRML B9RSRSES » B8 Java FBSEF
FERSES I ERE—EE > MEREEE  ER Jan
= EyEsE e IR - SRR R ERE T AT
BEFsh BRI - 2 - ST  SEEIIE -
RSIENE - S EGE (Multithreading) FHEEE
HS7E Web FHIABIERITE FrL S RIEREIZRY
#5 - Dimension X Inc. Bl Java 35S FTERRAY Liquid
Reality APL » #F¥& VRML 2.0 4G o REEEE T
(parsing) FIRZM@ETE (rendering) - HiEH: VRML 2.0
ERELAIETEIIAS - (EETEERE R E A ERE - B
FIEEFERERE -

VRML 1.0 % S slgra st TRAZE® o
£5,=%& : 1. Stand Alone 201 : WebSpace » WorldView =,
2. Helper Application 1 © VR Scout ~ WebView =3

Netscape plug-ins 0 * Live3D ~ Vream ° Stand Alone 79
B R R A E MBS (40 Netscape) ZRHNEL
VRML #ZAEHHIEE - TR ECRIMEE TG
MIME #9257 - Helper Application ZBf&BhEAHHYEEE
saAEVRS 22 - 48 MIME sk ECEEEBIERTE
AR EET: » Netscape plug-ins T/EFZH MIME % EE#
BEEEHTT - VRML 2.0 BB EHILL Stand Alone
Netscape plug-ins B + 1 * CosmoPlayer ~ Community
Place * WorldView ~ Vream & Netscape plug-ins * Liquid
Reality FJLAR S Stand Alone 0 Netscape plug-1ns °

= - JBVB RHLLEE

EF WWW BIEE{T i Homepage tHAE
&ES - NETE - SEEENEED - TILUE
RIBAEERIIAE, » ——7F Homepage #RE{EREM
77 Applet f8RIE—TEE/ - BHY - RERHIIERTE
= - FIEBMNERE BT A ME—E AR
7 7EHLEL Java FRE{ERY Applet ZPIHXAE Homepage
b o FERS RIS SR ARETT » Applet BT LUBITAYEATH
CEATMETERAEES  NEREEEFL
sl A f2so e R - SEAERILIZEIT
Applet BTG - BlEGRETHENBTER
(B TR - BT 0% IBVB 2xmayit
= FFLULEME JBVB Rfisc 22 — & Applet
[11,16,17] »

3.1 Liquid Reality API 2 Z2RE[H
Liquid Reality APl ZETERZL Java BEE » 3%

TR A B O Java FEFATRUTFEY 3D MIfF
WEADEFARRATRES] » EEAIA S Hho3(E 3-1) ¢

_JBVB

LR-CORE

- SOUND ICE GEOM

NATIVE / / —l\

DirectSound. Rend Direct3D OpenGL

3.1 Liquid Reality B5 & &l

1. LR-CORE * JHAZ4ERHE Java Class ZRF=E VRML 2.0
HEnes - B6T - B — R - AILIGRETEE R
FIESTS 41 VRML 2.0 AHEFERER -
2.SOUND : [HES4R A EFeRe A TRNE £ 3D 18
B FEEE N ER R LT RS S iE s EE
¥ MEHT RS ST -

3.1CE : (1 Java EESATEHRBIEERY 3D APL 15
754 LR-CORE 522773758 VRML » Al LAEHEERE 10
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VRML TEF#Y 3D FEATER - EEBFERYKE
BN EEER - TR -

4. GEOM * #Z2fE=UEr A R - $2 2D - 3D
TOEEARS T - 40 - B - & - S8 - 4EkE -
BRI - B FHER (bounding box)E -

5. DirectSound ~ Rend ~ Direct3D - OpenGL : jEtf25t
B LMRE TS50 - AT FIHTEE S R ER R AN
e - BFHEESHEMRAY - SOUND 470 ICE &
AT B R EN R AS S E (5] -

3.2 JBVB#:tEE

VRML 89T H I — A2 L= B AEE
& BREANUEEETE - $HETEERFETEUT
HYRZETEE -

. HHEME

@STIEARENHY VRML 2.0 BYEEIE -

O BUEHSE{ Stand Alone AYEIEESE -

SFESY{HE ] HTTP B8 WWW SHEMEZE -
2. TER(E E

SFNREFE LT EAY Camera KB HS -

ORI EEYEE A= » 40 ¢ Fly » Walk -
Examiner °

ST RAIRLEIETE » 20 ¢ Wireframe -
Point * Flatshaded * Smoothshaded (7,18,12] »

O IR B AR IFE I A R 5% 7 Bookmark °

® & Forward * Back # Reload SERAYTIRE -
3. 1EFME

e THIR VRML =S T » DIFEE -

e— AR LR EINMRE HRET -

XIS T RN TSR -

OERIIHEGE (Object-Oriented) T

FTEEEATERIE -

O FRILEE A5 B Browser EATHAER

YIE6I[17](18] -

3.3 JBVB RiELEHs

BT RS EEESEN VRML EEBTE
B IBVB RAfakatAE IR Stand Alone BIEE 225y
BIETE - ST5 8 S (@A - 0@ 3-2 B

..................

. Web - Liquid Reality APl

"é'“Viewer_ok
click/ T
/?.esponse

Server (parser+render)

Mouse Event

I

Other Module
Ex:PreView MultiView. etc

User Interface —

@ 3-2 JBVB 22£E

1. Liquid Reality APT : fHAEAR{RLL Tava SEE
FZHLE BN SEREEER  HENE Web T T2
B - WRIHETT VRML TSI TR BE0EE
AREYE & (Scene Graph) + FEITREISTE -

2. Viewer_ok * HEf8#H %L Liquid Reality APl S5
EETM AR subclass » #7 Applet Class * 7EIE class
WICEIEERLIN R B S SRR EstEsrE s
FRTEFTERIIAY Scene Object » BIAET LIS tiIE0y =
EEE - SR XRTEEE A
> TEFREMAIERTES « 40 BLETEE VRML

3. User Interface : 237 GUI B9 AMES VT » BY/ER]
HTRIFFEE - A0 - SEAE
B RTIZSE - M EThRe B A — B RS - aTLUEE
BIIIAFOMBRET R HINE » M AE L Viewer_ok 14
-

4. Mouse Event : £ User Interface $S3{F FEET
PRI - B R AER - BT TIESE -

5. Other Module : ELIERE{RES JBVB ZRHAVHES -
1 7Y VRML EEMNERTRRE S EERE
= > R Viewer_ok BHEFIZL - BiERRER -
TERIFERER » R OEEMERE RS -

34 JBVB ZE{EEIfEHiE

JBVB R RBET SR - [@3-3:
A 8 3 *

Machine

Personal Computer
Windows93

Java JDK 1.0.2

Operation System

Language

Liauid Reality API| 1.0 beta 11

Complier Javac

3-3 JBVB #EERE

IBVB RATESITHIMTIEMERIB RS - Frit
T TAEVAE - 008 34 -
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Applet Open New Frame
User Interface/ -
Key in URL Address
Mouse Event Tenficld / Dial
Module extfield / Dialog
Correct? )_No
Yes T
Observer/Observable
s Parser
- Wait for
g Scene/Render
Navigation .
Update Viewer area
|
W
Find Vi ints
Return Viewpoint ind Viewpoin
Record Add
Return Address ecor ress
Viewer_ok Module

3-4 JBVB R LIFHIE

IR ta = —{E Applet * FRILRH AT LLIFIAR
#£ Homepage _F » {BE2F Netscape HE 0L 2%
S (FE SR AENERRIES(Class Loader)
LR RV AET - 62 B BTEESTE Netscape BIEE 2R
I R4 - {BTEEE Netscape BIRRAN » BRI LASAT
ELRAR -

BEaif e LLFI A Java NWEREFIIRINE
(appletviewen) ZREH{T » FREHIRIEN E8 A ZALHE
LRI R EREME S R - F B E E/AIEE
2 (Observer/Observable) 4 » 1 Viewer_ok FXER
e MBEEERRARESEES g8
BE9EhT update() BER - FRETRER I EEREER

IS - SR EHTH AFTER » MASIK Viewpoint

WEFNEO4EATHE » EHELS User Interface 1EFHZZERE
BT SHUHREE - TSI (Scene Object) tHZELIER
72 2 T EE IR 7F Wait for Navigation BYARRET »
SERERAENEE RN EMNETERRER
[27,28,29,30] -

M - SR RS

41 FHR

RELL ERy A BMEET —@ VRML 2.0
22 © IBVB - #E{E A EHE (Personal Computer)
Windows9S fEZEZ# EAYER(E/E » 0B 4-1 -

Locnﬁm:[ﬁla:ld‘Iqshesnlvmllwl/:hung52 wrl

Fintsh loaded.

@

4-1 JBVB #(ES/rEPC)
IBVB 4% 1E SGI Indigo Irix 5.3 (EZEZR#M L
BR{ES I E]  Q0EE 4-2

4- JBVB B{ESME(SGD)
JBVB Z#t1E SUN Sparc Ultra Solaris 2.5.1
T’E%%ﬁ_t?@ﬁ%f’ﬁﬁﬁ » ANl 4-3 -

B 43 IBVE B(Er EEUN)
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HE 4-1 - & 4-2 FE 4-3 2 FalBR - 28
I HET B FF e 2 —1% TNEIZ54EF PC ~SGIL 70
SUN T{rubiR e B8 E 00N R » HAETEE ERY
HHLABE R E IR ETE - =R BN EEE
Al - R LIS SR8 T -

HEFERIIIRER] R 6 E:EE ¢
1, File:
New Browser A] LIFF S—E#HTRE - (E5R
Y —{EH 2 AT - Open URL ] LUMELEHATIEZS »
HAEFHE "htp://” - Open file ATLIITAYE HIFFEZ

HEFHE “file:/” Preview File BILIMEIL S —@EiRgEs « -

{ETEREREAIINEE -
2. Viewing

Fly IR R HF=REE S S - Walk
DU AR R R E 555 » Examiner 182
el MEEERERR - T LU R (s (R i i i
= » View Source Code FJLIERE 354589 VRML 14
e
3. Go .

Back RJCAEIEIFT—EE5 ¢+ 7 Forward &
LUEIEIT—{E5 S » Reload AJLIEFHEE A S -
4. DrawStyle

Wireframe LUSHERIRR BT ERE R » Fla
Shaded DIBHEFEERE FIBEMNBEEEELE
TEIHY{E » Smooth Shaded H4E5E1 7~ TH S 115 S HYFEHH
TEE SRS AR AAEEE T EE
HYRRRAEEE(E - FLURESR (Scan Line)dy A=t » EH
FHEANZERIE - Point REIR-E I EATIHRES -
5. Viewpoint

Previous FJ LA B FLAT—EITRES  Next ATLL
BT —{ETRES - Home 7 LASIEIE ARAITRES -
6. Option ’ .
Help 18EES LIS 258 — S B RIAIHEE
fizk - About This Browser 7B L I8 23RBS E 144
FOFFES AL -

4.2 9%

F M1 E Liquid Reality APl IRt EIETEERE
BYEE - S REIEE%  (Non-Browsing) 1 & oo
(Browsing) RTEAREE - T230E 500ms N EFEEE
WUMAEEREE - BISH S I S E R EET
5 ¥ 10 TFTSHEMEIET - $FH VRML A9
B S EFFESE (Non-Interpolator) F1E & EHES
5 (Interpolator) FIHE - MIEFARY#(A#EIE © Box -
Cylinder 1 Prims ( box + cone + shpere ) =7& » &£ B40E
43

Model  [Polygons [Non-Browsing Browsing

Box 12 36.468 frame/sce {11.817 frame/sec

Cylinder|{ 64 36.399 frame/sec |11.762 frame/sec

Prims 364 36.399 frame/sec {10.115 frame/sec

sonzjodsojug-von

— | Box 12 [12.227 framefsec {11,517 frame/sec
z

32 | Cylinder| 64 11,649 frame/sec {11,263 frame/see
Z | Pims | 360 | 9.090 framesec | 8.653 framefsec

Polygon type : Triangle
4-3 EE#Z Non;Interpolator/Interpolator

L BB RATLIBH - 78 Non-Interpolator AJHE
RET{F Non-Browsing F¥ + ST EREY frame B Z
Polygon E#EIEETK » BRBZEFE—NHAEE
F » (FSE—RAYRLEIET & 1% FAF L T 8) » FrLUT L
Camera B BETEREIETE + frame [EEEREZ
Polygon fEIEHIEE -

7E Browsing AYREET - R LIBREERY B L EMH
frame {E 27K Polygon {EEZ#IHENATIEL A » BRLL Polygon
B ARG EEE S SIS S aNEE -

£ Interpolator FYRFETF + & 27E Non-Browsing
BU/ZTE Browsing BYIER T » &89 frame EEEHE
Polygon EIHIIG NI » 7R Polygon B EE
EHENERZ— -

&t ¥ 7E£ Non-Interpolator #1 Interpolator &Y
Non-Browsering ARZET - BTLARAEERYE L Interpolator
WERLENENT R  HSE% 8.0 E T
TEREEt EFREIEEIYI 8188 (Interpolator) BY%Y
R EREENHEENRS  NEgHREEE -

5 - i - R TERY

EZRMEEZH) TR ZEENEERE
#h o FER VRML 20 B9#R48 1996 £ 8 H 4 HF 552
HETE » Java BEEETEITREF TR - MWSWES
FR—TEHTHYZER » DimensionX Inc. &9 Liquid Reality
API BRTHZTE Beta Version * B &R E VAR S
FERWEISIGER, - R EEEEEIE -

RHEEREHBIE - BAEET —E1%4 VRML 20
FEEAEM Stand Alone RYEIEEES - $1%F VRML BBy
TR - TMEBWEEE = - WEREHES
= - BIRESYE Camera MIUBME(FL—Z JBVB &
# o WEFROTLIEE Homepage T TEE L EEHAE
i ZRFEHTISSENEENE WA JaEEE
ENET RS  FEERT AEUmE LIETRY
FE LT - MEABHESERES - s
{RHUEITEEE VRML EEEETT RRE SR
EHFTLIEE - MEFHIRET Viewer_ok 14
R AE T LA A SRR RS e T LB B
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& VRML 2.0 3RiE0945 5 - WEMH VRML #Ee5a0E
AHFME[6.10,19,23] -

SRR TAEINGaES VRML S REETEI
{RiFI5 =@ (Scene Graph) I HIEEESENSESR
Pl MG BETEERERENEL - 10 SR
L ETRRE - SEMNESSERMASMIERE
Bt HOEEFTHIETEES - A LIS R SRR
LpE /N EE TE (Internet Explorer) FRZAR » MAERTE
Homepage I »
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