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B, Ele, BIEIFLALTRTOEEaA L Pa—F KRUEA—LY 72T RN
VE—DPRRBITOYY - A 7 a Y AFARPbIavak T4 B AL, EOEME
N—R & LIeBaOREREZIT> TS, (VRML) A V& =X |« TITHFD
BRSSIIBBEILIRIZCH D L VX D TRbL, 77 UFDOHFTHRIZE L OFEEOT
TV = avRBhEnsZEThHb., £OHITIE, Java (BI<KT=A—T 3
>) RShockwave (AL P a—&XT7T = A —3 3 281 T) PRealAudio (V7%
A LATEHEREEER), ZHIZVRML (3R TV & A AKR) B3HD. VRML
(Virtual Reality Modeling Language) &A1 > # —% v b_ET 3 IRIGZEMSC 3 RITWiik %
VT NEA ACERRTDIDIOMEICTHELEEETHD. TNET, f V¥ —X
Y FOMRTIX2RIGOF—% LI RBZ ENTEXRP oM. VRMLEEZHEH
T5ZET. IREDRBEMERRIE. SHLIZAFOEEILHE-T, 3RILZE
FANZBHRICAEZRD LSRR TELIRBEWEBIZLEDOTHD, 3RILTF7
AV IRENS L, ZTOOTREBERRBRETULIEHTE 2P >%A, VRMLT%
NREBEORKETHWREL o7, E/z. VRMLIKJaval [{lkk. ~ ¥ VBIRICIKRTE
LZZ2WDTRY NT—27 LDHHPLBRBETHRINIZMEATE %5, (Java+ VRML)
VRML1.0iZA > & —XR v b L TO 3 RutRBZEME R T 5 —ROREME LTA
FEAREE LT THokR, HETHHEDOEM LIRS BT A
ADBRN 3 RITEREZRETEZITDOIDTH oz, FDHI19964EIZVRML2.0 & 72
D, ZOERDOPIZFHT LO=ATF AT 2 THEHMTOEMBR SN, #TH, 3RITK
HMEMEPRETIZI T2 N2 TG4 TV MRBRETED Z LBREREARTH
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%, DFY, VRMLLOTIIHIVEE OB 547 NERBHIZIIBEHTE S
PHRERTDZ LIZTERP o TAVRML20TIE, JavaS B2 WA Z LT 54
TV NBRREFREIC IR T D TH D, AV H—FRXY POKR—LXR—TU D 3 RILRH
R E2—HCRZ R TOBEEENDL, L - MEI DIZIIF R bDEDOS YV H
T LETTERHMERICRNDOTHD, Ltk 5 REHT, X T
PR EEE L L TlavaS 38 £ VRML2.02F 35,

2. BARY AT ADRERK

(1) HEAHEVRMLZ Z T, VRML2.0% R —RICHBICHEXE ZNE2WWWTA
B4 B2 HE&E BB, VRMLY 7 A WX, HIMLEBRIZT AX—F7F X h T &
. /— K (node) WH3IDA A—VERERTHa~r KEHETHERINLD, /— K
XZ A 7L IR IEET D 74—V K (field) 2N OPRDOZ EMNTEB,
VRMLMOEHRRRY 7 b L RE S £S5 AL, VRMLTIERRSNIZZRIT
ZM T ESr — b TRILENTELIRTHD, BEBEZDZLIITESLN, Z0
DODBEEEZXDZ ENTERNWE, REABHIZE TIIHO20R20, £ T,
VRML2.0DHERE T S Behavior 5t L TZDBMZEZ D Z LN REIC 2D, Z
TG, fiiBiICBehavior® A I = X A% #HAT B, BehaviorSida TEAZ LiX. b
PUDIBE LA Ry "BRZ o BEICBRBEINDZ S0/ FA (R7Y TN %
HBETEDLNWHZ L THD, ARV MLk, 2—F O~y RBECRRIZL VO
ERZEINDFELDZLTHD, A2V 7 MEiEITIXIavaPIavaScript/s ¥ 2T
&5, VRML2.0iZ A7V 7 hEFEOEEICKE LBRWHRRIZR > TS DR K E 72
MU THD. JavaR 7 U7 b EFEEL L THATE DJavag BT OWTLITIZERAT 5,
2V I FTBLELRIRERCAEEZXDIAMLZEET I DIZTE Y. /XY
M =F4 7, RV TZNDADOPERDZ T ADRBBLETHD, &
Y. —RET o ORI & ONERA RV MR L. VRMLA DR
ARy MZEHT S, £ X2 M, VRMLATERZELDH 5 DD F— 2 EET
B N—T 4V TRBARY M X DBEHROGE,. BREERETD. A2V 7 M
ARV NOAM B EFF A a—F4 Y IOEETHY, A2V 7T F A
BIEET D, ANSINA R MR BLRALPOHBEZITV. ZOHREA XV ML
HHTEHZENTED, FMETIRAMEORBUZRET D LBKLERDT,
XV RERRENRTRE L R BJavaSiEE2 AV,
(2) HEREBE R

BHIEIRY NI R RTHBIDT, —ROT 7V r— a7 bDX5IE
FTI77ANEBETFTE (FRZ T LEOTA a2 ) v ) ZETRHTEIH
DL BLRYWWWDR—LR—-Y Eh LHTMLER CREIT 5. &8z >\ THTML
Witk LHP L CTRRRET5Z LT, BERD5E0 (BREKMRY) THHEANMRE
THD. "l L. XY M= ZffiolcF— 4 DlEd %3 2B ICERDO X - TiZ
RITHEE OBMBENE D, LB D ODHTML<HTML><HEAD><TITLE>[X]
B T{ERI#41 </TITLE></HEAD><BODY bgcolor="#42426f" text="#ffffff" link="#ffff00"
vlink="#00f5ff" alink="#cc3232"><CENTER><H1><U><FONT size="+4">/N3ks [X|[H]
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T VeRIEH </FONT></U></H1></CENTER><HR><BLOCKQUOTE>21 > ¥ 2. — Z D
FIZHRTEOMBREZESTAHAELL S, SETRRRTERP 2T L 5 BRARRRHE
CRYHY kT X, <BR>TFOHH HEM EIBA TR,
<BR><BR></BLOCKQUOTE><P><A name="0"></A><HR><P align="center">##1 D i
B~ %  7<BR><CENTER><TABLE border="1"> <TR valign="middle">
<TD></TD> <TD>********%{#}Mﬁ********</I'D> <TD></TD> <TD></TD>
<TD>********%(*)J’%********</TD></TR> <TR> <TD>1</TD> <TD><A
href="#1">3% F YA ¥ CTiElE 9 </A></TD> <TD></TD> <TD>6</TD> <TD><A
href="#6">7 = X —3 g > 5< Y </A></TD></TR> <TR> <TD>2</TD> <TD><A
href="#2">¥ 2 - T (57 =— K) </A></TD> <TD></TD> <TD>7</TD>
<TD><A href="#7">Y {9 Z 5  </A></TD></TR> <TR> <TD>3</TD> <TD><A
href="#3">< - DF CyuH T T —V 2.</A></TD> <TD></TD> <TD>8</TD>
<TD><A href="#8"> X — )L ' CHH|</A></TD></TR> <TR> <TD>4</TD> <TD><A
href="#4">¥% 3% T3 &L </A></TD> <TD></TD> <TD>9</TD> <TD><A ,
href="#9">f. DB E &</A></TD></TR> <TR> <TD>5</TD> <TD><A href="#5">/]\
NIZ72 o T</A></TD> <TD></TD> <TD></TD>
<TD></TD></TR></TABLE></CENTER><P><BR><HR><UL> <LI><A
name="1"></A><B><FONT size="+2" color="#ff8000">X Z > ¥ 1 > Ti#lE 5
</FONT></B><FONT size="5"><A
href=" /satellite.wrl"><BR>neon.wrl</A></FONT><FONT size="2"> (VRML v2.0,
3Kbytes)</FONT> <P><IMG src="lamp1b.gif" alt="[VRML image]" align="LEFT"
height="167" width="193" border="0" hspace="30" vspace="10"></UL><H4>[#}
HI</HA><P>EEDOHTOREEZ IV v /558, BAEEXDIASXINAVBHTL S X,
EFTIIBEEP X THEATAL Y, Fiik, 22D LTHS L, BATHU-LKY
TREORBICRXBIENHDE. b, FARRE VYA VBTEI0R,
<P><CITE>[ % ko> TH X 5 %k ]</CITE><UL> <LI>BEH DR (R—N) #27V v
7 LA T —R_RRNTEEEZLD <LPAFEZEEIETHANLRAFHP SRS
<LI>ESWE Y @RS SRS <LDREBIZATH 53 5 </UL><P align="right"><A
href="#0"><IMG src="30_a2_72.gif" align="bottom" height="20"
width="30"></A><P><BR> sk sk %k sk sk 3¢ sk DU BE sk sk sk sk sk sk sk k sk LB G
LIBRLE#EMEIZ ) v I F5HL, VRML7 ZUVREETHZ & & Lk,
VRMLY S U¥—FE I} CIIRRTEIEFICEE-TLE Y. RRENAT V=
FOBMZBETEZZLENHETH S, BMBEARIZHY. WETZ MR
KRB E LEROTZUoPICRR L X 5 icER, M, h#E. AEo4o¢ L. %
NODORMELLTOTHEIZ Lz, ZbHid, 3DRBUZIZIRPERVWIHETH Y,
FELDRBFEHIZB N TERRRBAZFARIZTIDDOTODH D, TZRkIPFH
DEFEFNZHEETH Y., BHIZL > TRMYBEORVEAOHDDOT, ZDORRIC
BB _EIZZ ORMEERENSINVBIERRTE D L5 ICE X, BHEQ) ME
(translation) MR L VEHIZR Y. XY, ZO 3#OBIETHNEOBRH 21T 5. (2)
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HERHE/N (scale) HEHTE. B, Btk D 3 DOFFICH L TOIK LHI/NETT S,
(3) [Bl§E (rotation) X,Y,ZZERDZERICEN 2 Y. Z DMK L TOEEEZTT 5. (4)
U (scaleOrientation) IEARME/NZFT SFHZ, EiZERD. ZOHE~DOEREIT S,
(5)f (diffuseColor) RGB. . #&. HOXDIFEETHEERD D, BRADHERL,
ERBRLIZRLD, (6)MEE (shininess) H HLOMX Z#HET D, 2BFOBEZFIET
50T, HEOKEZRE LT ZNEEIHEL. (7)BM (transparency) EWIE D
PN TE, Z20OMBEOMZSMIZHDDONRETTADLILENTES, * ()

WDOFERIZIVRMLY 7 £ N COERRBABRIE L A7 A (SSS) £ D TJavad VRML
BEIZLE-TTuSS5IVF LeREY A7 L%, SPACE-SHAPE-SYSTEM (SSS)

L. UTFicHmEET 5,

VRMLE/RIZ I} T eid. RBETDOLDOTHLN, #Rr&Nfe, 7V =2 b
EIORTI2Y v T5e, BREEAZRETEEIRABERNDS LT LT, 1EkD
FRHEY 7 NERRY, Ama—N—RE VR EBBRBRHCIZ—Y2 < B2 ORE
LEEWbDIZH LTET, P TXDE5EB T REL, A VX =T =24 AD
SHPLFEBIFNRTELER LI 2T, JavaS B 0K SHIR A DY
ZFABARICIZHE VRV AND Z LN TE o, THHEEORBENB I VLY
2725, EBONEBRBEOBE. H LI Mr2BMT5LZX. BETHIUIES
DFERFBIZER SR/, MIIZLSIS5WRAERKRDOERMIIEEEN LY,
NI 0EEENERESL2T 5. 2V AT AOBNMLT 7Y =7 MIVRMLE
BRHHDBEFIRENSZDOT, BMTTREREROFB L. BHRED 2 21T TEL
TizHiH%2 95, VRMLEESEERZXDIEXOEIIUTD4OTHS. (1)FK
(sphere) (2)M8f (cone) (3)LHHE (box) (4) FAE (cylinder) * () WIXVRMLEFE
OHEEVRMLO ARNERES Z Lizk - T, BERREEEICTE31EM,. o
75 LI TE S, AR CEHREEZROIZ LB TES, KEL, 20
Ko BZ LiMMhD3DEF) 7Y 7 heFRLBRWEEHELWY, 22T, F+E%
ORBEHITIZ 4 ODEEDOEITNOTHHATED L 5IZL. 2N DI,
BHIZE > TED P UDHBEAITIlE- T2 b D EHAT L HERE LD Z L bAlEEL
L7z, VRMLEEIZR Y NU—IHIGERETH DD, FIxiE, AR—Y—DFK
RIZTANERRY NORRT 7 A NVBEL BOBEHRIZH>THRY hT—27ITE
ZOBBOTHIUENDOTHHATEDL L SIZR>TVWEDT, VAT AEZFA
THIENANARENER SN D%, BARANRTES L5125,

EEHRRBRE L BOANA— FBREIZBWTHREFEETISMBIRY Y a X
NSRBI T —NREINBREERTHEDIT. BMREZIETEBIRIT/NINENDDEL
7o ROT, HREBEEIMZOWTEHAT S, VRMLEROERT 72V MIBRA
ThHd. AEEBEELTEXDZLLTEEIN, BREZBROCEETEMZIITXVEY
TENA A—=VIGEDSIF 5O T, BEBIRKZ o OBIMEEREEZ R Y Ahc, LUFRHE
FOBMBRE DS LBHRRIME I RXNVKTH D, AVATFLAZHERATTH, R
EREREBBTEXL0T, REARDOLETEDOBTER DO ERBIEH N T
XD, AVATFT A (SSS) FELRORT Y a v RN« BTF—1RRXNV (B5—1V
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v hEE&T) A7V =y MEIMARN - BRBIMARRNAND 4 DDOERBIEIT L -
THANLTTH B,

3. BAFY AT A DK

SSSIZHREBIMETT 5 BABRENRPLDLDTH I, £V RXFLADRFEHK L LT,
FAERDTFONDE, 7ur/7I07%2LTh, ENETOESTERBSFATE
ROWHOTHNIE. BBTHARMMBRN, 2T, vl I IV EEORERRE
T 7V MEREERENE, 0D 7S ARERTBICHIZD. 150D
TS hT T ANET TR, WO RATTETurF L5250, FNFR
DT T AN BENPLBICOHEATELLS5CLEDDTHS. ZOEXEWMY A
N, BVAFAOEKRBRIEIZBLA DR TS FAT 7 A NEFTTHED, EiE
FTRLEREDTI 7 ANEBEIPRBIRTED X HIC L, 9%V, KREZHIELT
HFTBH#MY 7 VIREIBEHTIZI DD T 7 AN EKRELTEN, BARERIEIR
B2 LZATIE. 420070l 5 A8 (RBIZEFNEZHPTRERLELAX2O0077
ANVTHERIND) BEEL TS,

BAZE T A5 LRI O] BEM: & SR

1. SSS&EfHoTe#BM L ¥ a—& %24l - 7 EMEE O A & BB ORE %
UTICGRT ., EREEZRDZ L0 - HRLARBETIRBAOLZHRIRTSINY, ¥
BEOMEICEZMIT Y LKL, RESLHEVEE L TEREIIZELERD. (1)
RZF VYAV THIE S Q) Ko THADHIZEREERELZSLLDD - KL L
RBoZEDRLEZNANA LA L. BRM., EEEREIZEY., RLAFD3E
HEIRT, RETIZ 28 L, QVMBEaT—Va@)Ke2bTHEL A-V%
EFBbD - BHOBDA A—VEE_ZDHTNANALEBETEZI LT, k%
HBRAA—TUBRFETILIREH L, B0 A—V 2L, RETED &
51233, G)YIDNANRRSTEO) T = A=Y a Vil Ed LcflEZT5 b0 - o
VEa—ZDFo TWAEREEE S Z LT, SH-CRIERROBRELERY AN,
BHOELDBZbDEOLY, alaml—YalR2EF5EHIIREBEES, ()
YT Z AL Q) A—NTLHO) FLORES

2. B FDOER

SSSEFE ST #HMEZDOAREHN., KVATAEROBERT, EMpl - ®R
H & EB#% OB ONTLTIERRS,

1) RFTVHAUTEEOSNRIRTEZEZEN S5 R ofz2Ex
BBH, A AXA—VRRFRALIENVWSDE DL D, HRNEERZEIELEEZEL
TAA—VRIKS, RETIZEDELIEZRD S, BOEBERMRA LRSS, D
LFOFIED T TTF—v a v EOFEEZFIZOT 5. HEAOERIZOVWT
BiEZHRLENLABSIVNRTES, TEDLBoRF LI AV E2EmTIEARL
NWAWARABENLRDZ ENTED,

EEMIL. VRML7 7OV IERENTRE I Y v T2 ELEDDTS—av b
O — SR BH B, i, X, BRAEREXDZLNTE S,
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(2 HKzHE-oT

WAERIZ L > TEEREIEMER LB, BROA A—JbokTFr S z—
FEED, 4 A—VE2KUNIZL, BREEX TEPIRETS. KOV RITER
PFPHL, A A—VREEDLLVWFFALS VR TE S, HFEHZERICOOZERETSZ
LT HREDRASTOMREMBZENTES, BHERZEXDZLNTESZ
LT, BRENXVEEILRD,

AEHIZ. BRHPROSCTRE AVOFT V=0 vl Vv 2§52 LT,
A LORY Y ayaryhe—n - VRMLZ SUYPEDH S —ar ha— %
Mz kv, B, R&EX, M, fa, #EX, BHELZFETE S, Fic, BHEEL
BUHELRET 22 L OREARICH > KRB L 25, BRETOLF 7 V=
7 MBIV L, BEBRAXNVBERTE S,

R) MIFEaF—Va

WA WS OPDOEELRMNLIZVER LEY LT, MEas—Ya2EKT
5. BRI ZNWANWALEI L VARDLERY LRRL, ZEHOBRKREZE X D,
T, BEROOOHEAELEN LENMELZERTIT . FHEHAEOHR TIIRERT
Iz W, bODOERRLEBOEEEMY AN TREFTH N TX S,

AT, RETHHATAII T V= beBBRTHZENTEZ S, BHEOHEII.
VRML7 2 775 N CHELNTE T 7 4 VD4R Znol.will, Fno2® X 512 1 2 % TH
BTED, ZOREHTE L, LRRDOXO5CFOFTT V= B 126 4 ETIIE
BEEREN, 50561 2FETIHENRE VCHEIREREND X 51ILRD, 1L
BIODRATIIVYITBHRE, RPVaroayha—LRnTE5,

—EREBE

BAZE Y AT A ORISR & mdk:

2 EC/NERRE TERICRH AR 3IRIGRBEY 7 NOBRBRTEDOY RT
LERFESTCHMOBRER Lic, &Y 27 AIBARHEESORR - KET/ERIOAZ -
A a—ZDEMENITPLRTERLBELENDITHA HRIY AT LD
WTHREEZT o bDTHS. FORDEER TIIEROBETHE S HAEOMEA
R, BBV 7 b LTORELAYED B,

ZZTIRENLDORMER L SBOTFIZON TS,

1. BARY X7 ADRIER

MERL LT, AR/ n/5IV70mlE. EROEKREAE THERATIHBEON
D2 J]IONTE LD, FIFE) FNRLTIOEISBRBZ L, V2 -T2 R
OUBRBBETH S, £3. a2V ba—VORRAFNMTONWTHAERFERRHN
TERWDT, INERDOHRZEN S DR %% X2 TV D REBRE 5 HEI1XHH L
HTholk. £, BRESEROBEORIEHIZHRDE Z LIXBELZZRLTHE
OHROHEFITHE LY. Zhbid, ROPKERRLTENL ZRE TR FHIHE
HATXBLO5REETAFETHD, JavaSENHAZERRICEAN—Y 3 > Tl
JRELTWRN, RIANR—Y a Y CREABERCHEOFE, £, HORY AT
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iXJavaS FBICHIS L TCWAMRVRMLE OEEN S 7B ST IV TRP TORBRT

E2W,) RIZ. REVEZIHTRIEICH LTORIGBIBES>TZRWOT, HE2F5
DERH D, FiC. RERI0 I L2ERT22HE8. CORBBELI RN LA
HBDT, [TolBEDHRL LTEREAZFICEXDZ LBBER R >TSS, Hi%
2. BEOBREFEIZOWTTH D, BETIZAELLZLORZEKRE LTREFEIXTX S
N, FhEhoF7V=r b (ERohomk) ORBME (. KREX. @) 2o
WTORENRTERN, INHORERZTHIET., EEERPTRHDIILNT
XB3L. ZNOLERBRBEVTRY NUY—2 ECoORABELELRD. BRIZZ
DRERFICONVTIIRREZED V. (M) FAREERE TIIHRTERVWEER
bHb. £F. FHKBOREITHS, REFHE2TIHE. BECHLTE=FT
DRIEINEN L BIEES 2T TCLEI DL TH B, AVATARZRY T —7 %
HOMERLEROBRLELELLIZDHBIELTND, RAEIZHLTEZXLDIX. N—
RO =27 OBRRETH D, VAT LAOFENRLTNWRIIICPUL EF AR — FOMERIZ
RKELSELAEENS, £z, BIEORY PU—JBBIRBNTIX, 7075 ADHRA
WY IZHBZ2ET S, 1EHRAL>TLEXIE. ZORIINAEFRLTH D, £V R
FLADEAE DT T T AFIKE L RORERBRIBTHMAD 1 EOY— —H#iz 2
OBDERERDI STV P DEEEDERN S - IIBEILE OFAIARITEKE
M2ETHITHAH, IHIL. EFEEXavaS B BEL2 BERVWEETHI
DR REFTHERZ L D7), BIEOHBB TIIR L TE TRV, K28, JavaF v

T EMENBTava v J T AR BERICEPEAN- R T2 T 2 DON—= KA~

—REETHZLERELTND D, SBIITAFERATESIRIIZRS EBbh
5. RIT. VRMLZ7 7 A NVDORRTH B, KVATLADFETHDIMORY T —
JERDOALE 2 —F P SDOVRMLT 7 A VA TE 56D, £< ORERMH
HRIRE72 7 7 A AR T NIEF DR/ E2EIPRITI LR V. VRMLAH LNWSFETH
bl EEHFTVERLTORNWED, BEZNLIZHATIXRW. Z213%<
D3DCGY 7 MR ABRICVRML2OBREHIR LY, £V Z—F v hDK—A
R=VDOBREZLTH30 0FDDR—LAR—UYNVRMLZ 7 A VL EZ TV ANz d
DEABFLTNWRZ b, SBRIIFOTA TV —bRETEHLEZIOND, 2.
B RT ADEBRDOBREE Y AT MIREOZERR#E e L OFBZEFENL O, INERE
HEBENLERELNRE LEREZIToTz. §HBE b1, EBREI ST X DEHE
FELHEKRTH, FIATEA VAT ANLERIETDE N, ZODIT, KV
AT LEAWT, FEJFEERICIT D 3 RITRBOHELK - BL - ERRKR L
DIREZETV. BT RT AOEM DIEFCRRFE. B E LTOEREHRELT
WS BERHD, 5T, AV RATFLAOREICE % B RBIEE)~DORIBREDUR,

Rt RORRERE L. EBRICEM E LTHERATES X SRV ATARLTHE
e, £ LT, REFEBHOHIZ 3 RILRBLCGE ZMY ANDZ LT, 8
BEDESIITEL>THD, EQXSBRNEERBLTHIPER ST E R,

Y AT AFEETONEKRKE THERNOREDODH T, MVFEbhBZ LBIEEA
ERPoTEbDTH D, L. BERBEREDRPoTLEVWSHEADH BN, £
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MERY WO NREBREED D DDOE LTRLNTHWRP TP L TIERWE A
5 BYVATAEHNKRBEGLZTHAZLTHFEDREDL I RAEHITOTS
PIIHRFTHEB, AVATLAZRANSAI LT, ¥ TERLTERLLDODRN
REUF., BBHOHEF T EMEEZDPLTHLIENTRBEZ LIITEZ LRX 5,

Bovic

AFRIL. INEREE TERNZ RO TRARMRICHINT S hEHiTo0). RED
B - BLAEED, SETRARAVAVE 2 —Z 2 HoBEDIEY FE2RHL, =
NEERTIEDORIAV AT AR EZEHNE L, ZLT. ZOV AT AEZFIA
LIeBM B ORBHEZRE LIV EWINWERE > TR 2 ED TE T,

ZDBRBT, HROEMIZE->T, NHOBRERBREDEL->TNEHT L, T
FEDBIZBWTIERFZZTLVENBRELDNZIEDDODORAR. Y URNMBELN
SDD~DELUHRTEDX S R-TEBZ BRI oTce ZDLIRIERPOAN
BOERIZLY., HDELEINDBEHEIIERLILEHEIPOHLVDOEZRIVHL,
BET5 TRBN) TRERN) Tala=yr—varddh) EEXTk. EONT*%
EMBBEREL > TEDLNEIDOTHEMN, D THEHOZLBVKEIavyPa—%
ZRATZZLE (L. arvCa—20fAIEFTICBWTEOERICEERS S
Zl) MERDIODEENERDIZDIIDETHBZ EBHSLNIZR ST,

AV a—X ERRORBFEOHE T, avPa—20RBITIZ. BHER
BERENLEROHRLR L DAY Y " BHBZ DY, FEHERHETIIE - -
B - HADOEL, AERFEATRERENRE - BERNI. EbHiz. FEEhOHE
REAVEA—ZIZLVRIADOHBENSHET I ENRHELNZR>T2, e, FED
DORZEBEE LBEOHLEP D, BEEDOERDLRNA VY 2 —Fiz X ZRBDHEIL
REHAZ R L7226, A A=V OBFBRR ER-RORBATIIRRTZ A WEE %
AV a—FERAVWTHERSENEFEDORBICHEMICRD LEXT. ZLTE
nNoH%x, BETHZLitk-oTalia=sy—varvd e85 LBBLETHD
ZEBHLMTIR 0T,

BEDZ e, arva—25FfHLEENEE L LTEREZEDD b O,
T DORITERERZELDD, QA A=V ZIET Db D, AHREE £, LAl
EETDHDDOLEW S FARENILTZ,

T, BEOREY 7 ORBEA L UTAVNERBREICE U #iE 72 v, (2)
3DCGRT =A—¥ ary 7 MIBEREMN L EHRBIESLETH D, Ba3a
== av B BRBRERDY, ZOBNHFIELTL Y E—7 =4 ADRTH
o 05 MEx5) EoThicn] OFKENRHBDZ ENRHLNCRST. B
ROFBIHRFGTE, EROESRPS, BREBA VX575 107 W) 2&b, o
Ra=y—varBENSRETENAETHY., ZN5IFA X —Fy bOFRE
ZEYIHIZEL DARZIFANLNTHWBERBH S2ITHR 2T,

BEDZ &6, BRARERETHIRIY AT ARKEOH K Z(3DEE. 21
VESITFAET 4, BQala=r—YarvbEsrl, BRORKIZa Y Pa—-4%%
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FIRALIERBEBED A ODRELRBV AT LABRBO I 2OMEAE D LIZREIY X
FHADOERZToTce Xy NT—2BREEAEB L UlcJaval VRMLO BB Z AV
A& L 72 BSPACE-SHAPE-SYSTEM%Z 70 /5 IV 7 L. ZFNEE > BMBAFK LT
27

EFRIZ. v a—2 eV ERRBIEHICRAE Y Ty AT LBRFEZTT
ST, BEMEFRTIZ LT, S TRRTE o KRB G HEITS BERIT,
FEBOESTND, . O THWARBEWERDPLTHEZXDIENT
XBLEZD, SBEDITA A=V OERCLCELMZERNE, BRI E 2RI,
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The Development of the Interactive Multimedia Learning Materials for the Art
Expression/Appreciation

Kinichi Fukumoto
Hyogo University of Teacher Education
Hyogo, Japan

Preface _

The computer has impacted on the daily lives of children and Internet usage is taken-for-
granted. A decade ago the computer played a stimulating role for children in art expression and
appreciation, but today it is only one of the many tools artists have at their disposal. The
computer, as a tool for the artist, however, has an advantage over conventional media in terms
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of quality of interaction. Art lessons sometimes value the final product--and in the process of
drawing, the interaction between the child and the drawing as it develops may be overlooked.
When children draw their pictures with color pencils or watercolors, they not only depict certain
meanings with visual images, but also make judgements and decisions about the features of
their lines/colors. They sometimes find difficulty in redoing the images they created when they
are not satisfied with them. On the other hand, computers are sophisticated devices and
communication amplifiers that enable feed back between the child and the created images. The
computer functions as a catalyst to the learning process and can foster self-awareness and self-
expression. Other possible applications are to use the computer in art appreciation lessons as an
image database for multimedia contents to facilitate fun activities, as well as to facilitate
collaborative expression through the Internet.

The purpose of this study was to develop interactive multi-media learning materials for art
expression/appreciation for elementary and secondary school art education. This five-year-
project included three types of multimedia programs that were tested for their usability in small
groups of students: (1) the drawing board, used to compose drawings with scanned natural
objects, was designed for the lower elementary grades to trigger drawing impulses using virtual
manipulation of natural objects, (2) the inquiry type of edutainment learning materials, used to
enhance the appreciation of art, was targeted for the secondary school students to explore the
world of art and to inspire them to develop their own digital contents, (3) the JAVA-based 3D
expression program was used to share ideas and images on the world wide web with partners
from all over the world. Each digital material functioned as a catalyst for the active art learning
processes to enhance students' exploration of the art world (some students found difficulty with
the inadequacy of the interface/tools design albeit).

The drawing board:

The drawing board was programmed using SuperCard, which is authoring software to develop
interactive courseware based on the program language called HyperTalk. Naoko Fukushima, a
former graduate student at Hyogo University of Teacher Education, proposed the key concept.
This program with a child-friendly drawing interface offers younger children more
opportunities to seek out their expressive motives using a toolbox consisting of pencils and
natural objects. Drawing with natural objects is a more natural and intrinsic art activity for
children during the earlier stage of development. However, the psychological hindrances such
as expectations for a refined and realistic representation on a brilliant white drawing paper can
deprive children of their expressive impulses. Today, drawing can be minimized to a less
popular mode of expression and children may lose their interest for art expression in the art
learning and teaching process. The drawing board may help resurrect fundamental art
expression and serve as a catalyst for the playful activities in the natural setting.
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The developed drawing board consists of three parts: material palette of natural objects, a set of
buttons of pencil tool, eraser and slideshow, and a drawing board. From the material palette,
you can move scanned natural object images back and forth between the palette and the drawing
space. In the palette, scanned stone images were used as tentative images and the palette was
divided into six small partitions, each with three identical stone images. Children are able to

move the material images around the drawing board in the trial-and error manner.

Discussion: It is much easier and natural for students to draw objects on the actual ground with
a tree branch, leaves or stones. The advantage of the computer usage was the easy comparison
of the final images with other images among the peer group. Mutual comparison among the
peers is another key to expanding children's own images stimulated by criticism. Responses
from children included requests for the variety of stone shapes and of sizes. During the activity,
imagination expanded along with their process of manipulation of stone images and the addition
of lines, but children believed the tools were not sufficient for meeting their expectations.
Within the restrictions, however, children developed their visual images from palette objects
and continued drawing throughout the four drawing pages. The restrictions on the other hand
functioned as a trigger of expression using real natural and found objects on the different kind
of surface materials such as a normal sheet of paper, sand surface, block walls, and even the
tree surface in the outdoor settings. At the beginning, the tools and palette objects seemed to be
very interesting and stirred their imaginations, but in the course of drawing, restrictions became
apparent when children conceived their evolving expressive motives by the attempts of drawing
and erasing things. The very basic concept resided in this type of expression programs. The
highly refined programs (soft ware) for children such as KidPix provides very amusing tools
and interfaces which include not only the visual effects but also even the sound effects. That
kind of commercially available software is fully equipped with the tools to satisfy children as a
self-contained and fully functioned program and children using them seldom leave the
computer. When children finished their works and enjoyed the paintings using the drawing
board, they went out for the actual stone collection instead. The drawing board is immature as a
program, but motivates the post artistic activities to relate them to the real environs and nature.

The edutainment contents for appreciation

The principal purpose of the second phase of the project was to develop a multimedia content
for art appreciation. Before initiating the plan, an analysis was made regarding the tendencies of
recent art appreciation education. Other than the theoretical movement in art history and art
criticism, visual media such as art book series were compared as a key resource reflecting the
trend in art appreciation.

Appreciation education requires intrinsically varied resources such as art reproductions, videos,
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laser discs, and art book series. Among those resources, art book series are informative, full of
art reproductions and critical/aesthetic interpretations of those art works. The recent publication
of art book series seems to have alternative approaches compared to the conventional volumes.

Three art book series were selected for comparison in light of their educational orientations.
This survey showed that recent art book series have a distinctive theme-oriented feature and
give clear aesthetic interpretations/criticism with various visual materials such as artists' original
works, related photos of their private belongings, and contextual objects reflecting their
contemporary culture. Also the structure of the contents are complicatedly interwoven with
coherency in terms of critical aspects. This tendency seemed to be reflected the new art history
movement. '

Brainstorming for ideas and designing a storyboard were undertaken to develop an embryo
type of hyper-media learning program for the computerized art appreciation education. The
project focused on the subordinate aim: to make the program more entertaining and informative
simultaneously for the elementary and secondary school children.

In order to actualize this aim, the intricate information of art book series was used and narrowed
down to a meaningful set to develop a feasible structure of the learning contents. For the
tentative purpose, the hyper-media program focused on the monographic theme on the 19th
century French artist Manet. While the logical relationships were signified in the sequential
process, the levels of critical thinking were considered as a crucial aspect to be reflected in the
process.

Using HyperCard on a Macintosh computer, an inquiry type of the program was developed as
a prototype of the self-contained art appreciation learning material. The rough outline of the
story board is as follows: the user is requested to find a Manet painting, which is supposed to
be a work of a boy with a flute, but unknown to the users. In order to find the painting, the user
is asked to find Manet's house in Paris streets. With game -like procedure, the user has to find a
right way to Manet's place by finding three balls that appear at certain sections in the
courseware. Quizzes appear to ascertain knowledge from the readings found at several sections.
In the program, three metaphors were used: "Manet's house” for Manet's personal history and
his key art work, "art museum" for Manet's related works and other artists' information, "city
maps and photos of contemporary Paris" for historical and cultural background.

This model program was tested for its usability with twenty secondary school students by their
video protocols and their record of consecutive card progress. The average clearance time was
50+ minutes, but a few students could not reach the final stage and found difficulty in finding
hidden buttons to go to next card. However, the overall statement on the program was favorable
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and enjoyable.

JAVA-based interactive

The third program developed was the 3D interactive art expression system that could be used
on the Internet. The drastic change in technology made 3D expression possible with ease on
personal computers. In the computer tube, the 3D world is virtual and freed from gravity,
physical attributes, lighting and viewpoints.

The major difference between the representation in 2D painting with perspective and the one in
the tube is that the user is able to walk around the world described as if the user really exists
within the tube. If you want to come into Monet's garden, you can virtually look around his
garden from the different viewpoints. Therefore, 2D painting provides quasi three-dimensional
reality, while the computer expression in 3D provides virtual reality, as is often indicated.

The major feature of the program includes interaction through the Internet and three-
dimensional expression. Recognizing the actual environment of the public schools, OS free
system is needed because some school use windows based PC and some use Macintosh.
JAVA and VRML have more effective and practical to use for the system. Computer
programming languages such as JAVA or VRML made possible to use animation and three-
dimensional expression on the Internet. For the development of the expression system, Osamu
Kasai, the former graduate student at Hyogo University of Teacher Education made a great
contribution.

In addition to the VRML browser, the tool palettes were prepared for the manipulation of the
three-dimensional objects represented on the screen: for position and color settings. The two
palettes were composed of the following attributes: position, scale, rotation, scales orientation,
color change in terms of brightness/value, transparency level. Each palette appears on the screen
to edit the three-dimensional objects. The users also can add the objects and background.

In order to develop the program, four key aspects were signified for art learning aesthetic,
manipulative, imaginative, and communicational. The aesthetic aspect emphasizes aesthetic
features of objects such as shapes and colors. The manipulative aspect emphasizes process of
art activities. The imaginative one emphasizes expansion of images. The communicational
emphasizes playful and interactive art activities with others. An example of the manipulative
program is a play with neon light balls, which expects students to become aware of color
coordination through the assemblage of varied colors.

The on-site evaluation of the program was made in the small group setting with 5th grade
children. As was expected, the refinement of the interface is needed because of the difficulty of
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the mechanical-look palette usability. Saving function of the images is possible without result of
attributes change for now but this problem should be resolved for satisfaction of the image

results.

The web sites for the interactive art collaboration are now expanding in the world. They are
basically two-dimensional and a few are three-dimensional. The exchange of ideas is really
needed for the virtual three-dimensional expression for the young children.
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