


VRML

A3k MopenupoBaHus BupTyanbHOU peanbHOcTH (Virtual Reality Modeling Language,
VRML) mpencrasiasieT coOOi SI3BIK, IpeOHA3HAYCHHBIN UISI CO3MAHUS W MCIIOJIb30BaHMS
TPEXMEPHOTO UHTEPAKTUBHOTO MOJETMPOBAHUSI.

World Wide Web 06asupyercs Ha mcnonb3oBanuu HTML, KoTophlii, B CBOIO OYepeb,
apisiercs npeeMHMKoM SGML. DtH g3bIKM cO3MaBaIMCh KaK MHCTPYMEHTAPU TBYMEPHOTO
dopmaTtupoBaHust TekctoB. B Mae 1994 roga Mapk Ilemr (Mark D. Pesce), [Tutep Kennapn
(Peter Kennard) u OaTonm Ilapucu (Anthony S. Parisi) Ha mepBoil MeXIyHAapOTHONW KOH-
¢depenuun 1o Web mpeactaBwiIM CTaThlo 1oa  HasBaHueM “KubeprpocTpaHCTBO”
(Cyberspace). B Heit n3narajach Touka 3peHUSI Ha BHEIPEHUE TPEThbero maMepeHus B Web,
YTO JOJDKHO TMOCTYXWUTh COBEPIIEHCTBOBAHUIO €€ OpraHM3allMy, MOCKOJIbKY Y€JOBEK XXUBET,
paboTaeT 1 OTHBIXaeT B TpexmepHoM Mupe. OHM Ha3Bajau CBOIO pa3paborky Virtual Reality
Markup Language. Wnest Ob1a 0JaroCKJIOHHO IMPUHSTA YYaCTHUKAMKU KOH(MEpeHIUU, U TYT
Ke HavyaJuch pabOThl MO MOMCKY ¢popMaTa, KOTOPHIM MOT Obl MOCTYXWUTh CTaHZAPTOM IaH-
Hbix. [ToctenenHo M B VRML usmenunocs ¢ Markup va Modeling nns oTpaxxeHus pasjiu-
YKl MEXIY TeKCTOBOI Ipupoaoii Web 1 MUpPOM BUPTYaJbHOI peaJbHOCTU.

Crarbto “Cyberspace” Bbl MOXeTe HaliTi N0 agpecy:
http://www.hyperreal.com/~mpesce/www.html.

WwWWw

B xauectBe ocHoBbI 11t craHgapta VRML 1.0 6su1 Beiopan Open Inventor ¢dupmebr Sili-
con Graphics, KOTOpbIii TIpeAcCTaBIsIeT cO00il HAOOp MHCTPYMEHTapusli pa3paboTyMKa Ha
00beKTHO-OpreHTUpoBaHHOM C++ U UCIOIb3yeTcsl 1151 ObICTPOil pa3pabOTKU TpeXMEpPHBIX
rpadpuveckux cpen. Open Inventor cranm 6a30il AT MHOXeCTBa CTaHIAPTOB, BKIovast Key-
stone Interchange Format u metadaitast ANSI/ISO X3H3 3D.

Ilo cpaBHeHUIO C TpeAbImylIeil Bepcueil IpOU3BOIUTEILHOCTh BTOpoil Bepcun VRML
yBeJIMYEeHa, a TakKe BBEACHBI AomoaHUTeNbHbIe PyHKImU. Cneundukanuss VRML npecne-
IyeT TpY OCHOBHEBIE IIEJIN:

B He3aBMCUMOCTb OT TJIaT(OPMBI;
B paclIupsIEeMOCTD;
B BO3MOXHOCTbh PabOThI TT0 HUBKOCKOPOCTHBIM JIMHUSIM.

00bekThl VRML

“Kupnuunkamu” mpoctpaHctBa VRML sBnsiiorcst 06bektel VRML. SI3bIK comepxxut Ha-
060p KOMaHI, Ha3bIBaeMbIX y31aMu (nodes), IUI TIOCTPOCHMSI MHOXKECTBA MPOCTEHIINX OOBEK-
ToB (chep, Mapajuienenunea0B, WIMHIPOB), COCTOSIIMX U3 Habopa BEPIIWH U IpaHeil.

Ha B TpexmepHoM 0bbekTe rpaHb (face) npeactaBnset co60_|7| MAOCKYI0 MOBEPXHOCTb, 13 KOTOPLIX 1

3ameTKy COCTOAT NOBEPXHOCTH 06bEMHOT0 Tena, a BepLUMHA (vertices) — TOYKa NEPEceyeHIst HECKOMbKIX
rpaHei. Tak, kyb NOAHOCTbIO ONpeaensieTcs BOCbMbIO BEPLUMHAMM, B KaXAO0W U3 KOTOPbIX Nepe-
CEKaloTCs TPU rpaxu.

VRML nos3BossieT co3maBaTb M3 MHOXECTBAa MNPOCTEHINMX OOBEKTOB 00Jiee CIIOXHBIE.
DTO0 — HepapXMUECKUIl SI3bIK, B KOTOPOM JAOYEPHUE OOBEKTHI ITPUCOSANHSIIOTCS K POIUTEIb-
ckuM. Tak, B Momenu 4YeJIOBEYECKOro Tejla KUCTh OymeT MpeacTaBiIsiTb ITOYEPHUM OOBEKT,
MPUCOEIUHEHHBIA K pyKe, KOTOpasl B CBOIO oYepenb MpUCOeAMHEHA K Topcy. Jlapliie B 3TOM
IJ1aBe Mbl IIOTOBOPHUM O CO3AAaHUU Pa3INYHbIX 00beKTOB VRML.
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MpocTtpaHcTeo VRML

CemeiictBo 00bekToB VRML omnpenensier mpoctpancteo VRML. B Web MoxHO HaiiTu
MHOXECTBO MPUMEPOB TaKMX MPOCTPAHCTB, WCIMOJB3YIOLIUX MapagurMy TPEXMEPHOCTH IJIsI
CaMBbIX Pa3NIUYHBIX Lenei. It Toro 4toObl OMpeneNvuTh pasMelleHne OOBEKTOB U CBSI3U
MEXIy HUMH, HEOOXOAMMAa BO3MOXHOCTb OMPENEIEHUS UX OTHOCUTEIbHBIX Pa3MEpPOB U TO-
JIOXEHUSI B TPOCTPAHCTBE C MNOMOUIbI0 KoopauHatHOi cucremMbl VRML. Kpowme Toro,
VRML no3zBossieT onpeneants UCTOYHUKA CBETa M TOYKU HAOJIOACHUS B MPOCTPAHCTBE.

[TpoctpanctBo VRML 1.0 6bl10 cTaTU4YHBIM. [IBUXKEHUE CBOIMJIOCH K MEPEeMEIEHUIO
TOYeK HaAOJIOAEHUsI, TIO3BOJISISI MOJIb30BATENI0 COBEPIUUTH MyTEIIECTBUE MO 3TOMY 3aCThIB-
meMy npoctpaHcTBy. Bepcust 2.0 cnenana oobekTsl VRML nuHaMUuHbBIMU.

O6bekTel VRML 2.0 MoryT nepemeniarbesi, KpoMe TOro, BOBMOXHO MCITOJIb30BAHUE TPEX-
MEPHOTO 3ByKa, TO €CTb 3BYKa, 3aBUCSILETO OT MOJOXEHUS CIyLlaTessl O OTHOILIEHUIO K HC-
TOYHUKY 3BykKa B mpoctpaHctBe VRML. [Ipyroe pacuimpenue Bo3moxHocteit VRML 2.0 —
onpeneneHue nogedenus o0beKTOB. [loBeneHMe — onucaHue U3MEHEHUs XapaKTepUCTUK 00b-
eKTa B 3aBHCUMOCTHA OT €ro TOJIOKEHMSI OTHOCHTEJIbHO NIpyrux oobekToB VRML, mmu ot
JIPYTUX XapaKTepUCTUK IMPOCTPAHCTBA, Hampumep BpeMeHU. CKaxkeM, PbIOKM B akBapuyme
VRML MoryT “BBITIPBITHYTH” U3 HETO, €CJU BbI CIENAETE €r0 CIAMILIKOM MaJIeHbKUM.

Ucnonb3osaHue VRML

Kax aBrop Web, BBl DOJDKHBI CIIepBa CIIPOCHUTH Ce0sI, YEro BBl XOTUTE JOOMTHCSI C ITOMO-
mbio VRML. Ilpu aToM criemyer mOMHUTD O cienyomieM. Bo-nepBbIX 0 TOM, YTO MPOCTPaHCT-
B0 VRML o4eHb BeIMKO — B CMBICIIE KOJIMYECTBA MH(GOPMALIMKA, B OCOOEHHOCTHU IIPU MCIIOJIb-
30BaHMM CJIOKHBIX OOBEKTOB C JOCTATOYHO KPUBBLIMU TTOBEPXHOCTSIMU. BO-BTOPHBIX, O TOM, 4TO
0 CUX TIOp CKOpocTh TonakmoueHus: 28,8 Kout/c ocraercs eaa Jiu He caMOil pacmpocTpa-
HEHHOM CKOPOCTBIO TOOKITIOUEHUsI KOHEUHBIX IOJIb30BaTeNiei, 1 BpeMsl Iepenauyn uHdopma-
LIMM O BallleM TPOCTPAHCTBE OYIeT CAMIIKOM BEJIMKO JUTST OOJIBIIMHCTBA TIOCETUTEINEN y3lia.

bonee neranbayo nHgopMannio o VRML BbI MoXeTe MOYEepHHYTh M3 KHUTU U3IaTeIb-
ctBa Que Special Edition Using VRML.

OpHo m3 HemMHOrux npumeHeHuit VRML, He TpeOyloiiee 3arpy3kd OrpOMHBIX (haii-
JIOB — po0aBjieHue crneluaabHbIX 3(@deKkToB B cTpaHulbl. Bel Moxere BctaButh B Web-
crpanuity Heb6omblryio VRML-cueHy, KoTopast MOBBICUT 3pEJIMITHOCTb CTPAHUIIBI, HE CUJIb-
HO Iocaxmasi ToJIb30BaTeNIsIM BpeMEeHEeM 3arpy3Ku.

B aroii r1aBe Mbl yoenum BHUMaHue u3ydeHuio VRML nMeHHO B ToM o0beMe U C TOM
HampaBJIEHHOCTbIO, KOTOpasi, C OMHOW CTOPOHBI, TIO3BOJIUT BaM CO3/1aBaTh HEOOJbILIME CLE-
HBI 4, C OPYroil — JacT HeoOXOOMMOE KOJMYECTBO 0a30BBIX 3HAHUI IS TOTO, YTOOBI IpU
KeJIaHWU JIETKO pa3o0paThCs B MOCTPOSHUM OOJIbIIMX U cI0XHBIX VRML-npocTpaHCTB.

OcHoBbl cuHTakcuca VRML

VRML-daiinbl npeactapisitoT cob0il OObIUHbIE TEKCTOBbIE (aiijibl (XOTSI OYEHb YacTo
JUISL YMEHBIIEHUSI BpEeMEHU TMepefadyd OHU CXKMMAIOTCSl C TOMOIIbI0 TPOrpaMMbl gzip
(GNU zip)), koTOopble MOIYT OBITh CO3IAaHBbI MPU TMOMOIIU JIOOOrO TEKCTOBOIO peaakTopa.
[nst coznanus 6onpmx npoctpaHcTB VRML Bbl MoXeTe MCNONb30BaTh CHEUUATIM3UPOBAH-
HOe TporpaMMHoOe obOecreyeHre, HO MCIOJb30BaHUE OOBIYHOTO peJakTopa WMEET CBOU
MperMyIIecTBa: Ojarogaps 3TOMY Bbl AeTajibHO u3yuyute VRML, 4TO O4YeHb MpUroauTcs B
JaibHeIeM npy pa3paboTke OOMbLINX MPOEKTOB.
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B nuctunre 29.1 Bbl Moxere yBuumeTh Mpocrteiiinii VRML-daiin, otobpaxarouiuii
KpacHbIil KOHyC Ha 6esioM ¢oHe (puc. 29.1).

Jluctunr 29.1. OTobpaxeHue KPpacHOro KoHyca Ha 6enom ¢oHe
#VRML 2.0 utf8

WorldInfo {
info  "Special Edition , Using HTML, 4th Edition "
}

Background  {
skyColor 1 1 1
}

DEF RedCone Shape {
appearance Appearance {
material Material {
diffuseColor 1 0 0 # xpacHelt LUBET
}
}
geometry Cone { }

v Netscape - [file:///EI/HTML/5/RCONE WRL] M= E3 I
File Edit View Go Bookmarks Options Directory ‘Window Help

Baol | Forwardl Home | Reload | Images | Open | PFrint | Find | Stop |
Lnt:ah'nn;IE:\HTML\S\HEDNE.W’HL j

> walk spin look slide point Tlamp 5 view ?

/=8| [Document: Done [ =7

Puc. 29.1. Mpoctoit 06bekt VRML MoXHO onpeaenutb 6ykBanbHO HECKOLKMMI CTPOKaMI koaa
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B VRML B kauecTBe cuMBOJIa KOMMEHTapHUsl UCIIOJIb3yeTCsI CUMBOJI # — BCE, YTO HaXo-
IIATCS B CTPOKE IOCJIE 3TOr0 CMMBOJIA, MpencTasisier coboii kommeHTapuil. [lepBas cTpoka
daiina Takxke cCOOepXUT KOMMEHTapuii, OAHAKO B OTJIMYME OT MPOYMX ITOT KOMMEHTapUii
BBITIOJIHSIET OMpeeeHHble (DYHKIIMU U 00s13aTeIbHO JAOJKEH MPUCYTCTBOBaTh B haiiie. Drta
CTpoKa ormpenessiet, uto ¢aitn conepxut kon VRML u ykaspiBaeT ero Bepcuto. Tak, cTpoka

#VRML 1.0 ascii

yKa3blBaeT, uTo ucrnojbdyercst Bepcus 1.0 VRML, u B aitne nmpumeHsieTcsl cTaHmapT-
Hblit Habop cumBosioB ASCII. Ctpoka

#VRML 2.0 utf8

uHdopmupyet, uto B daiine umeercss kon VRML 2.0, u ucnonb3yeTcsi MexXIyHapOIHbII
Habop cuMBOJIOB, ocHoBaHHBI Ha ASCII.

He cuuTtasi KoMMeHTapueB, colepxXumoe (aitia MOXeT ObITh MPENCTaBIEHO KakK Yroj-
HO — BCE CUMBOJIbI MP0OEJIOB, TAOYJISILIMK WIK MEepeBOa CTPOKU UTHOPUPYIOTCSI, TAKUM 00-
pa3zoM, Koj U3 JuctuHra 29.1 MoxXeT ObITb MPEACTABIEH CAEAYIOIIMM 00pa3oM:

#VRML 2.0 utf8

WorldInfo {info  "Special Edition , Using HTML, 4th Edition "}
Background {skyColor 1 1 1}

DEF RedCone Shape {appearance Appearance {material Material {
diffuseColor 1 0 0 # xpacHEI LBET

}} geometry Cone {}}

Kak 1 B cnyyae ncronb3osaHms Nio60ro si3blka MPOrpaMMUPOBaHKS, MPW HaMMCaHUN Koda CTOUT
MPOALYMaHHO CTPYKTYPMPOBATb M XOPOLIO KOMMEHTMPOBATH TEKCT — 3TO MOXET C3KOHOMMTb He-

Coset Mano BpemMeHu BnocneacTBuu.

Y3nbl u nonq

Ecmm BBl xopomro 3HakoMel ¢ C, C++ unu Java, To, HaBepHOe, OOpaTWIX BHUMaHUE Ha
durypHbsle cKOOKH, ompenensomme 6jJoku nHbopManuu. Paitner VRML coctodar u3 yzioe
(nodes), xoTopble BBITISAIAT CleAyIOIIMM 00pa3oM: nodeType { fields }

nodeType NpeacTaBnseT coboit oauH 13 noaaepxueaembix VRML Tvunos y3nog. MonHoe onu-
CaHve NoaaepXMBAEMbIX TUMOB Bbl MOXETE HANTL MO aapecy:

http://www.sdsc.edu/vrml/.
WWwWWwW

Kondurypuposanue ¢ nomoLLbio noneiu

B durypHbix ckoOKax pacrojioxeHbl noas (fields). Tak, B IpUBeIEHHOM paHee MpuMepe
y3ea WorldInfo MMeeT Iojie info, a y3el Material — moye diffuseColor. Kaxmoe
MoJjie UMeeT UMsl U 3HaueHMe; HarpumMep, sl o di f fuseColor 3HAUYEHUE MPEACTaBIsIeT
coboif Habop Tpex uucen: 1 0 O.

3HauyeHus Mojiell MOTYT ObITb YMCJIaMU, FPyNnaMy 4YMcelsl, CTPOKaMU, M300pakeHUsIMU,
JIOTUYECKMMU 3HAYeHUsSIMU U TMpouyuM. HekoTopble Mmojisi MOryT MMETb HECKOJbKO 3Haue-
HUIl — B 3TOM cCJlydyae OHM paseieHbl 3arsiTBIMU U OKPY>XEHbl KBaJpaTHbBIMU CKOOKaMM.
Hanpumep, Bbl MoXeTe onpeaeauTh TpU UHOOPMALMOHHbIE CTPOKM B y3Jie WorldInfo:

WorldInfo { info [ "First line ", "Second line ", "Third line " ] }
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WmeHoBaHue y3n0B

V31y MOXeT OBITh MPUCBOCHO UMSI, II0 KOTOPOMY BITOCJICACTBMU MOXKHO CCBIIaThCS Ha
3TOT y3eJ. DTO HeslaeTcsT TP IMOMOIIY TipeduKca DEF, KaK ITOKa3aHO HWXe (M OBbIIO chelia-
HO B JiuctuHre 29.1):

DEF RedCone Shape { . . . }

BbI MOXXeTe TPUCBOUTD Y31y JII0O0E UMSI.

O6bekTbl, Mepapxumn, npeodpa3oBaHus

IIpoctpanctBo VRML MOXHO npeAcTaBUTh KaK MepapXuio MpocThix 00beKToB VRML. B
VRML y3en Transform MCIOJB3yeTCSI B KayeCTBe KOHTeliHepa oO0ObeKTOB. He Bce y3ibl
Transform cOAEpXaT CBEIEHUSI O F€OMETPUM (BEPUIMHBI U T'PaHU OOBEKTOB) — OHU MC-
MOJIb3YIOTCS Il TPYIIIUPOBAHUSI OOBEKTOB B 00jiee CAOXHBIM 00beKT. UMeHHO TakuM 00-
pazoMm B VRML u onpenensercs nepapxusi 00bEKTOB — y3€71 MOXET COAepXKaTh ITOYepHee
1oJje, Nepevyrcisioniue NpUCcoeNMHEHHbIE K HEMY OOBEKTHI.

MpocTbie 06bekTbl VRML

Crneunduxkanmss VRML 2.0 BkiodyaeT necsTh y3710B, KOTOPHIE ITO3BOJISTIOT OIPENCISTh
reoMeTpuyeckue ¢urypel. Bce o0bekTer VRML 2.0 cocTosiT M3 OmHOI WIM HECKOJIBKUX
MpOCTeUINX (UTYP U3 ITOro crucka. YeTblpe M3 YIMOMSHYTBIX AECSITH Y3JIOB CIyXKaT JUIs
onpeeIeHUsT TeOMETPUUECKUX (DUTYP, OAMH — ISl OMpeAe/ieHUsI TeKCTa, TP — JUIS CO3Ma-
HUSI OOBEKTOB M3 TOYEK, JIMHUM U MHOTOYTOJbHWKOB, Ba SBJISIOTCS CITEIMATU3MPOBAHHBI-
MM y3JIaMU JIJISI CO3aHUST peibeda U BBIMYKIbIX OOBEKTOB.

eomeTpuyeckue purypol

B mucturre 29.1 BBI yXKe BCTpEYaIMCh ¢ OTHOW TeOMETPUYECKOM (DUTypoil — KOHYCOM.
VRML 10o3BOJISIET TaKKe OMpPEeAeTUTh cdepy, mapaiesenuren U mHap. CHHTaKCHC BCeX
onpeAeeHUI TPUBeNeH HIKE:

m Konyc
Cone {
bottomRadius panmyc
height BEICOTA
side TRUE wmnam FALSE
top TRUE wmnm FALSE

}

B [lapamnenenumnen

Box {
size mmprHEa ~ BEICOTA  JIJIMHA
}
LI AN700%050100)
Cylinder {
radius panguyc
height BEICOTA
sides TRUE wmnm FALSE
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top TRUE wmnm FALSE

bottom TRUE wmnm FALSE
}
m Cdoepa
Sphere {
radius panmuyc

}

Kaxmpiit 13 y3710B UMeeT 3HAYCHMSI TI0 YMOJTYAHUIO JUIST BCEX CBOMX TIOJICH; TakK, HAIpH-
Mep, cdepy BBl MOXeTe OINPENeSIUTh KaK Sphere {}, MOJYYUB TPU 3TOM cdhepy eIUHHU-
HOTO pamuyca.

Ha Mpn cospanmm chepbl, KOHYCa 1 LMAMHAPA CO3aaeTca BnevatneHue, yto VRML no3sonset on-

3ameTKy PeNensiTb KPUBbIE NOBEPXHOCTM, OfIHAKO HAa CaMoM fiene 3T He Tak: VRML co3naeT aTi 06bekTl
113 MHOXECTBA BEPLUMH W HEBOMBLLKMX FPaHeit, YTO B KOHEYHOM CHETE MPUBOAWT K UNNIO3WM Fnaf-
koro obbekTa. Y6eauTbcs B 3TOM MOXHO, NpocMoTpeB 06bekT B VRML-6poy3epe.

TekeT

V3enm Text mo3BoJiIeT co31aTh TeKCTOBBIM 00beKT B VRML. Co3gaBaeMblii TEKCT —
IUIOCKM OOBEKT, a IIOTOMY C OIIPEIeICHHBIX TOYeK (C TOpIa) OH HEBUAMM. Y3€J COOSPKUT
YEThIPE TOJISI Y UMEET CIIEAYIOIINIA CUHTAKCUC:

Text {
string [ crpoka (1) ", ...]
fontStyle onpepesienne wprdTa, BLHPABHUBAHMSA, MHTEPBAaJa
maxExtent MaKCMMaJIbHEM pasMep B JI0OOM HaNpaBJIEHUM
legnth OJMHA TEKCTOBOM CTpOokM B mojie String

B mmctunre 29.2 mpuBeneH MpUMep UCITONB30BaHUS y3ja Text, Pe3yJbTaT BBl MOXETE
YBUIETh Ha puc. 29.2.

Jinctunr 29.2. iymepHbiii Teket VRML

#VRML V20 utf8

WorldInfo {
info  "Special Edition , Using HTML, 4th Edition "
}

Background {
skyColor 11 1
}

Shape {
appearance Appearance {
material Material
diffuseColor 0 0 O

—_~

}

}

geometry Text  {
string [ "This Is ", "A Test"™, "Of Ascii Text " ]
fontStyle FontStyle { spacing 2 justify "MIDDLE" }

}
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s Netscape - [file:///EI/HTML/S/ASCIIZD WRL]

File Edit View Go Bookmarks Options Directory ‘Window Help

Back |F0rward| Home | Helnadl Imagesl Open | PFrint | Find | Stop |

Location: Ifile:JHHEIJHTMLJS.-’ASEIQD.WHL j

This Is
A Test

Of AsciiText

> walk spin look slide point Slamp §view 7

/=8| [Document: Done =7

Puc. 29.2. Tekct VRML fsymepen; npu noBopoTe Ha 90 rpaflyCoB OH CTAHOBUTCS HEBUAMMBIM

®urypoi VRML

OO0CcyXIaBIIMecs y3/Ibl UCITOL3YIOTCS B KAUECTBE OTIPABHON TOYKM ISl M3YYeHMSI; OMHAKO B
OonblIMHCTBE peasibHbiX VRML-ailioB Bbl HaiiieTe MHOXECTBO APYTMX Y3JI0B — Indexed-
FaceSet. Takue y3/bl CyXaT Uil CO3MaHUs OObEKTOB M3 HAOOPOB BEpIIMH U TpaHeil. B mmc-
TuHTe 29.3 NpuBeneH NpyUMep CO3AaHus MMPAMUIbI, KOTOpas MokKazaHa Ha puc. 29.3.

Jluctunr 29.3. Moctpoenune ¢uryp ¢ nomolpio IndexedFaceSet

#VRML V20 utf8

WorldInfo {
info  "Special Edition , Using HTML, 4th Edition "
}

Background {
skyColor 11 1
}

DEF Pyramid Shape {
appearance Appearance {
material Material {
diffuseColor 0 0 1
}
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geometry IndexedFaceSet {

coord Coordinate {
point [ -1 0 -1,

1 0 -1,
1 0 1,
-1 0 1,
0 2 0]

}

coordindex [ o, 4, 1, -1,
lr 4/ 2! _ll
2! 4/ 3! _ll
3! 4/ Or _ll
Or 1/ 2! 3/ _1]

MaccuB KoOpAMHAT BEPLIMH OIpEAesieH C MCIOJIb30BaHUEM Y3ia Coordinate M €ro
COOCTBEHHOTO MOJISl point. DTO MOJe MOIyYyaeT MHOXECTBO 3HAUEHUI, KaXI0e U3 KOTOPbIX
MpeACTaBIsIeT TpUamy ynced (X, Y U Z) — KOOpAMHAT BepIIMHBI. BeplInH MOXET ObITh OI-
peneneHo Jo6oe KonuuecTBo. OOpaTuTe BHMMaHME, YTO Kaxzash BepLIMHA OIpenessieTcs
TOJIBKO OJWH pa3, HE3aBUCHUMO OT KOJIMYECTBA TEPECEKAIOLINXCS B HEW TPaHEN.

V3en IndexedFaceSet COHEpPXKUT IOJ€ C MMEHEM coordIndex, KOTOPOE COAEPXKUT
CMUCOK TpaHel, onpenensieMblx UX BepliMHaMu. Tak, Habop uucen 0, 4, 1, -1 ompexae-
JISET TpaHb MEXIY HYJIEBOI, YETBEPTOM M MEpBOM BeplIMHAMM (HyMepalus BEpLUMH Hauu-
HaeTcs ¢ HyJs1). 3HaueHWe -1 yKas3bIBaeT, YTO OIpelaeseHue T'paHU 3aBEpIIeHO U Cleaylo-
liee 3HaYEHUe — TepBasi BEPLUMHA CIEAYIOLIEN TPaHMU.

i Metscape - [file:///EI/HTML/S /PYRFACE WHL]
File Edt VWiew Go Bookmarks Options Ditectory Window Help

Back |FDrwan:I| Hnrnﬂl Hulnadl Imagesl Open | Print | Find | Stop |

Ln::aﬁnn:|ﬁle:JHHEIJHTMLJSJF’YHFAEE.WHL j

look slide point §lamp

/=8| [Document Done [ =

Puc. 29.3. Y3en IndexedFaceSet UCNONb3YETCH AN CO3LAHMA CNOXHBIX FEOMETPUYECKIX GUryp

Thasa 29. Bupmyanvroe npocmparncmeo VRML 9



Ha XoTs IndexedFaceSet — 04YeHb MOLUHOE CPENCTBO, MPU €ro WUCMoNMb30BaHN HeobXoaUMo
3ameTKky C00MI0OAATL ONPE/EneHHbie NpaBuna.
Y6eauTech, YT BCE BEPLUMHbI O[HOM FPaHI Nexat B OAHOI MIOCKOCTH, MHAYe BMECTO rpaHu Bbl
MOXETE MOYYNTb HEYTO CTPAHHOE (BCMIOMHMTE, BMPOYEM, YEMy Bac Y4MIM B LUKONE — Hamek-
HEM, B YaCTHOCTH, 4TO Mt0ObIe TPU TOYKM, HE NeXalune Ha OAHOI NPSIMON, OIHO3HAYHO onpese-
NAIOT NNOCKOCTb... — [pum. peq.).
W3beraiite nepeceyeHns nnockocTeil. Ecnu kakve-nnbo fge rpaHm obbekta nepecekaioTcs, He
“Mest 0BLLKX BEPLLMH, — 3TO MOXET BbI3BaTh Npobaemsl y 6poysepa VRML.
W Hanocnepok, yuTUTE, YTO PEHOEPUHT BOMBLIOrO KOMMYECTBA 0OBLEKTOB — BECbMA [UTENbHASA
npoueaypa...

VRML NpeaocCTaBIACT CLIC ABa y3ja, OYCHDb IMOXOXKMWX Ha TOJIBKO 4YTO paCCMOTpeHHbIﬁ —
IndexedLineSet M IndexedPointSet. OHU WUCIHOJB3YIOTCA TaK Xe, Kak U Yy3el
IndexedFaceSet, C TEM OTIIMYUEM, UTO IndexedLineSet coO34aeT Ha6op JIAHUN MEXIYy
BeplLIMHAMU, a IndexedPointSet — IOJI€ TOYEK.

LiseT n TekcTypa o6bekToB VRML

VRML npennaraer pasHbie IyTH IJI1 M3MEHEHMSI BHEIIHEro Buaa o0beKTOB. OmuH U3
HUX — y3eJI Material — yXXe UCIOJIb30BAJICS B MPUBEACHHBIX paHee nmpumepax. s omnpe-
IeJICHUsT 1IBeTa, TeKCTYphl M BHEIIHEro BHaa o0BeKTOB B 1ieioM VRML mpemraraer y3isl
Material M ImageTexture.

Material

HaubGonee obGuieynorpeOUTeIbHOE MPUMEHEHUE 3TOr0 y3/1a MoKa3aHO B JuUCTUHIe 29.1:
IUIST ONpenesieHus 1iBeTa 00beKTa UCIOIb3yeTcs Toje diffuseColor, XOTS y3€J1 MOXET UC-
MOJIb30BaTh U APYrue MoJsl Ui MOAyYeHUs pasindHbIX 3G deKToB.

ImageTexture

Wcnonp3oBaHue 3TOro y3jia JaeT BO3MOXHOCTb TOJIyYeHUsI OOJIBIIOTO pa3HOOOpas3ust
apdekToB. B yacTHOCTH, 3TOT y3€J1 MO3BOJISIET OTOOPA3UTh Ha 00BEKT (pailyl ¢ M300paKeHM -
€M — TIpUMep TaKoro otoOpaxkeHus Moka3aH Ha puc. 29.4, a B quctuHre 29.4 npuseneH co-
OTBETCTBYIOILIMI KOJI.

Jlnctunr 29.4. OtobpaxeHue n3oopaxeHns Ha 00bekT VRML
#VRML V20 utf8

WorldInfo {
info  "Special Edition , Using HTML, 4th Edition "
}

Background {
skyColor 11 1
}

DEF Pyramid Shape {
appearance Appearance {
material Material {
diffuseColor 0 0 1
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texture ImageTexture {
url  "bernie .gif "
}
}
geometry Box {}

i Metscape - [file:///EI/HTML/S/CUBEJOD WRHL]
File Edt “iew Go Bookmarks Options Directory Window Help

Back. |F0rwan:|| Home | Hulnadl Imagesl Open | Print | Find | Stop |

Lm:aﬁnn;|file:a’a’a’EIa’HTMLJSJEUBEJDD.W’HL ﬂ

> walk spin look slide point 3lamp

x=@| |Document: Done =

Puc. 29.4. OtobpaxeHue n3obpaxeHis Ha NoBepxHOCTb 06bekTa VRML

B npuBeneHHOM TpyUMepe I'paHU OOBEKTa IIOCKUE, TI0O3TOMY MCKAaKEHMST M300paxkeHUs
HeBenuku. OMHAKO B Cilydyae KPUBBIX TMOBEPXHOCTEe — Hampumep, chepbl WIM KOHyca, C
WCKaXXEHUSIMU TIpUXomuTcs cuuTtathesi. Kakoit ¢opmar rpadudeckoro daiijia MOXET OBITh
WCIIOJIb30BaH B KaUeCTBE TEKCTYPhl — OIpeaessaeTcss BoaMoxHocTsMu VRML-6poy3epa.

Becb mup — Tearp...

o cux mop Mbl roBopusid o npoctpaHctBe VRML kak o ¢aiinax, KOTOpbIe CO3ar0TCs
OTIEJBbHO OT APYTMX MPUJIOXKEHUI U JaHHBIX U TTpocMaTpuBaoTcss B VRML-6poy3epe — 6e3
Kakoro-in6o BHenpeHusi B Web-ctpaHuity.

CrieiyeT MOMYTHO 3aMETUTh, YTO, MOCKOJIbKY HE CYIIECTBYeT KaKUX-JIUOO OrpaHUYeHUit
Ha pa3Mepbl U cIoxXHOCTh VRML-npocTpaHcTBa HU CBEPXY, HU CHU3Y, TO OOBIYHO 3TO AOC-
TaTOYHO OoJsiblIMe mpocTpaHcTBa. TpexmepHoe VRML-mIpocTpaHCTBO 3a4acTyl0 UCMOJIb3YeT-
csl IJISE TOTO, YTOOBI “IpOBeCTU” TMOJb30BaTelisl CKBO3b TAKOE IPOCTPAHCTBO, MPOJEMOHCT-
PUPOBAB BCE, UTO MOXKET €ro 3aMHTEPEeCcOBaTh.
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Mos3BonbTe MOpekoMeHAoBaTb BaM O3HAKOMWUTLCA C MPUMEPOM YAAYHOTO WUC-
nonb3oBaHnss VRML Ha y3ne yHuBepcuTeTa Occekca, Benukobputanus
(http://esewww.essex.ac.uk/campus-model.wrl), KOTOpPbIA NpeacTa.-

www et coboin TpexmepHyo MOAernb CTyAEeHYecKoro ropoaka yHusepcuteTa. lMNoce-
TUTENb MOXET COBEPLUUTbL NyTeLlecTBME MO BUPTyarbHOMY rOpOAKYy, OocMaTpuBas
€ro C pasHbIX CTOPOH, M Aaxe BOCMOMb30BaTbCHA CCbINIKOW Ha CTpaHuULy € MHAOp-
Maumen, UMetoLLLencs ANs KaXaoro 3aaHus.

IMono6Hbie ciieHbl VRML oTnumuHo yxuBatotcsi Ha Web-cTpaHuiax, mpuaaBas UM 0CO-
Oy1o KpacouyHocTb U 3bdekTHoCcTh. Mcnomb3yss HeboblIue Crelualu3upoBaHHbIE CLEHBDI,
Bbl MOXETe JOOMTbCSI MHOXECTBAa pPa3IMYHbIX d(PdEKTOB, OCOOEHHO TPU MOMOIIM
VRML 2.0 ¢ ero aHMMaluMOHHBIMM pacIIUpeHUsIMU. Takue CUEHbl B YEM-TO CXOAHBI C
aHMMMPOBAHHBIM GIF, OJHAKO, KaK MpaBUJI0, COOTBeTCTBYIOIIUIT VRML-aiin cymiecTBeH-
HO MEHBIIE 10 pa3Mepy.

B Hayane 0b110 CnoBo

Ecim BB IpUIIIINM K BHIBOAY O HEOOXOOUMOCTU McIoib3oBaHusd VRML — Bam cTout 3a-
JIyMaThCsl HE TOJILKO O Cyry00 TEXHUYECKUX BOIPOCAX, HO M O COIYTCTBYIOIIMUX (haKTOpax.
BaxHo pelmuTh, Kakue OObEeKThI OYAyT IPUCYTCTBOBATh B CLIEHE M KaK OHU OyIyT B3auMO-
nericTBoBaTh. He MeHee BaXKHO MPUHSTH pellieHWE OTHOCUTEJBHO OPYrMX BOIIPOCOB, IEPBO-
HAvaJIbHO He IPEeACTABISBLIMXCSI BaXHbIMU. Hackojabko 0OJIbIIIOE MPOCTPAHCTBO BBl HAMeE-
peHbI co3nath? HackolbKo OHO IOKHO OBITH AeTanm3upoBaHo? Kakoii CIIOKHOCTU (PUTYPBI
JIOJDKHBI B HEM MPUCYTCTBOBaTh? Kak OHU JOJKHBI OBITh PACIIONOXEHBI, U KaK Bbl HaMepe-
HBI CO31aTh UX?

Pa3mepbl u getanusaums

IlepBoe, o yeM BaM cienyeT 3amymaTbcsi, — pasmepbl. Pa3zmepnl He B cMmbicie o0bema
Bamero VRML-npocTpaHcTBa, a pasMepbl co3maBaeMbiX (aiiioB. Beap MoOXeET CIIyduTbes,
YTO TOJBKO OTIEIbHBIE MOJB30BATENIN CO CBEPXCKOPOCTHBIMU KAaHAJIaMU CBS3U CMOTYT OlLle-
HUTH Ballly (aHTazuo. Ecau Bale mpocTpaHCTBO HACTOJBKO CJIOXHO, YTO PEHIACPUHT OyaeT
TpebGoBaTh, KaK MUHHMYM, ABYXIIpoIieccOpHOro Pentium ¢ 256 MGaiiT mamMsTH — BpPSII JIA
€ro CMOXET YBUAETb MHOTO JIIOJEHA.

CrapaiiTeCb MUCXOAUTh M3 TOTO, YTO OCHOBHAs Macca IOCETUTENIeil Balllero y3jia uMeer
cKopocTh TronkimoueHust 28,8 Kout/c (unm maxe 14,4 K6ut/c) u kommblotep Kiacca 486-
133 ¢ 16 Mb6aiit omepatiBHOlM namsaTH. Mcxons u3 3TOro, BaM MPUIETCS BbIOMpaATh pa3Mephbl
U cTerneHb netaqm3anuu Bamero VRML-npocrpancTBa. Kak v Besne, BaM NMpUIETCS MCKaTh
KOMITpOMHKCC. Bbl MoXeTe MOMECTMTh MHOIO OOBEKTOB, HO TOIJa IMPUIETCSI MOXEPTBOBATH
ux gertanuzanueit. [1py meraabHON MPOPUCOBKE — OOBEKTOB MOJDKHO OBITH HeMHOro. U,
Kak U B JIIOOOM APYyroM ITOMCKe KOMIIpOMHCCA, 3TO, CKOpee, MCKYCCTBO, TO3TOMY OIpere-
JINTh YETKME MpaBujia MOUCKa TAKOTO KOMITPOMUCCA TPOCTO HEBO3MOXKHO.

IIpexne uyem mpucTynmaTth K pa3pabOTKe, CIEAyeT YETKO OIpeAe/IUTh 1IeJib CO3JaHUs
VRML-nipocTpaHcTBa, TaK KaK MMEHHO 1IeJIb BO MHOTOM TIpEIOIpeaesisieT pe3yabTaT KOM-
npomMucca. Ecnu Baia 1ie1bp — mpojaTh HEUTO 3arjisTHYBIIIEMY Ha Ballly CTpaHUIly, TO Hau-
Jiyqliiee pelieHue — MPOCTPAHCTBO, COCTOSIIIEE TOJIBKO M3 OJHOTO MPOAaBaeMOro O0beKTa,
HO 3aTo BO Bcex netansix. Eciv ke Bbl HaMepeHBbl COBEPIIUTh 3KCKYpcHuio B Erumer, To Bpsin
JIU CTOMT TIPOPUCOBBIBATh KaXIblii 00K nmupamunbl TyraHxamoHa. Korma mokymaresb mpo-
TYJIMBaeTCs T0 BallleMy Mara3uHy, He CTOMT IPOPMCOBBIBATh KaXIbIil MpeaIMeT Ha IpujiaB-
Ke, HO BOT €CJIU OH 3aMHTEPECOBAJICSI YEM-TO — TTOKaXUTE 3TO OTIAEIbHO M BO BCEX AETAJISIX.
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KoHcTpynpoBaHue u MakeTUpoBaHue

Wrtak, BBl pelMiv, HACKOJIBKO OOJIBIIOE MPOCTPAHCTBO BBl XOTUTE CO31aTh, — TEMEPh
Hazo MoAayMaTth, KaK OHO MOJDKHO BBITJISIAETh. Belb 3ayacTylo HEBaXKHO, XOPOIIO WU TIIOXO
YTO-TO paboTaeT — BaXHO, KaK yOexkmaeT Hac mpuMep Microsoft, HaACKOJIBKO XOpOIIO 3TO
BBIDJISITUT. A TaK KakK Balll MUpP, B OTJIMYME OT HAIIero peaJlbHOro Mupa OTHIONb HEe eMUHCT-
BEHHBII, TO OT €r0 BHEIIHEro BUAa OymeT 3aBUCETh KOJMYECTBO IToceTuTeNieil. BaMm Takke
Hazo TIPOAYyMaTh BOIIPOCH HABUTAIIMM ITO BallleMy IMPOCTPAHCTBY, MPUKUHYTh, KaK JIydllle
TTOIaTh €TO 3PUTENTI0 — M3IajJeKa WM C OJIM3KOTO PACCTOSTHUS.

M BHOBb — OTBETHI Ha BCE BTU BOIPOCHI B MEPBYIO OYEpelb 3aBMCAT OT OTBETA Ha OC-
HOBHOI1 Bompoc — 3ayeM? KakoBa LieJib cO3MaHuUs Ballero npocrpaHctsa? Eciu BbI TPoBO-
JIUTE 3PUTEJIST TIO YETKO OYEepUYEHHOM Iopore — TaK CKa3aTh, MOKa3bIBaeTe MUP M3 OKHa
5KCKYyPCUOHHOTO aBTOOyca — TO BBl MOXETE CMeJIO 3a0BbITh 00 0OpaTHON CTOPOHE BaIllero
MmpocTpaHcTBa. Eciu ke BBbI TycKaeTe 3pUTENIsl B CAaMOCTOSITEJIBHYIO TPOTYJKY IO CBOEMY
IPOCTPAHCTBY, BaM CJEAYET IPHUHATH MEPHI, YTOOBI OH HE IOYYBCTBOBAJI OCOOOM pa3sHUIIBI
MeXIy TypIOe3IKOW W SMWTpalieid, TO ecTh TpopaboTaThk Bce, YTO OH MOXET YBUAETh — a
B IOCJIETHEM CJTydae TaKMX MeCT Topasno Oosbine. Bemb eciu BB MomeIMpyeTe MOe3NKy Ha
SKCKyPCMOHHOM aBToOyce, Hampumep o Kpemartuky, HeT cMBICTa TIHATEIBHO BOCCO3MA-
Bath [1pope3Hylo, Kyma 3puTesib IPU BCEM KeJJAaHWU 3arIsTHYTh HE CMOXKET...

CotBopeHue mupa

Tenepr MBI TpolimeM atanbl coTBopeHrss VRML-mupa, B Hallem ciiyuae — O4Y€HBb IIPO-
croro. MBI MpoiieM 3Tanbl MAKETUPOBAHUSI, CO3AaHUsI OOBEKTOB, pa3MEIlleHUsT UX B HallleM
MPOCTpaHCTBe. MBI 106aBMM HEMHOTO PEATMCTUYHOCTHM TPU TTOMOIIU TEKCTYp M UCTOYHU-
KOB OCBEILIECHMS 1 3aKOHYMM CBSI3bIO HAIllero Mupa ¢ 0ojpimmM mupoM Web.

W xoTs co3maHue TaKOro MPOCTPAHCTBA MOXHO YIIPOCTUTH MCITONh30BAaHUEM COOTBETCT-
BYIOIIMX TTPOrPaMMHBIX CPENCTB, Mbl He OylIeM MCKaTh JIETKUX ITyTell U CO3AaauM €ro CBOM-
MM pyKamMu. DTOT IyTh HEJIEeTOK, HO 3aTO OH JacT BaM OECILEHHBIN OIBIT, KOTOPHIA CTOUT
TPYIOB TaK ke, Kak OBYMHKA — BBIICIKMU, UTpa — cBeY, a [Tapmk — Mecchl.

Korma  Bbl  npuctynute K COTBOPEHWIO  CBOEr0  MPOCTPaHCTBA—  MOCETUTE
http://www.yahoo.com/Computers_and Internet/Internet/World W

ide Web/Virtual Reality Modeling Language VRML / Authoring/_ n

WWW MOVHTEPECYITECH MHCTPYMEHTAPUEM, KOTOPLIA CMOXET 0BnerynTh Bally paboty.

JeHb nepBbii: NiaH

TTepBolii 1IaT TBOPEHUSI COCTOUT B TOM, YTO BBI JIOJZKHBI TIPEACTaBUTh, KaK OyaeT BBITJIS-
neTh Baml Mup. CaMblil TJIaBHBIM MHCTPYMEHT Ha 3TOM 3Talle — pydyka, a TakKKe JIUCT 4ep-
TexxHol 6yMaru. [IpuKuHBTE BUA CBEPXY M BUI COOKY Balllero TTPOCTPAHCTBA, U TOMPOOYITEe
OTBETHUTh Ha CJICAYIOIINE BOIPOCHI.

m Kaxkue npoctbeie 00bekThl VRML Bam nmoHamo06sTCs?

B Kakue cocTaBHbIE OOBEKThI HEOOXOMMMBI, 1 MOXHO JIM (M KakK) cO3daTh WX M3 MpPO-
CTBIX O0BEKTOB?

B Kakoe mpocTpaHCTBO TpeOyeTcs ISl Balero mupa?

I'ne nosmkHBI pacnosaraTbcs OOBEKTHI?
B Kyna gydine BCEro MOMeCTUTb UCTOUHUKM OCBELIEHUS U Kamephl?
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KoopaunaTtHas cuctema VRML

Ha »ToM sTane HauMHaeTcsl MPUBsI3Ka Ballero MPOCTPaHCTBa K KOOPAMHATHON CUCTEME.
BaMm Hano nmpeobpa3oBbIBaTh OOBEKTHI B CYXOH SI3bIK KOOPAMHAT — BOT MOYEMY, KCTaTH, UC-
MOJb30BaHWE MPU Pa3pabOTKe YepTeXKHOM OymMarn M OCHOBHBIX MPOEKIW — Heroxas
unesi. BBy BaKHOCTM CHCTEMbI KOOPAMHAT IMOTOBOPUM O HEll HEMHOTO MOJAPOOHEE.

B VRML wucnons3yercss oOuienpuHATass IeKapToBa CUCTeMa KOOPIWHAT, KOTOpas yxke
HECKOJIbKO CTOJIETUI CIYXWT Ul ONMCAHUs IBYX- M TpexMepHbIX o0bekToB. ITo ymosua-
HMIO CUMTAETCs, YTO OCh X HaIpaBjieHa CjieBa HaMpaBo, OCb Y — CHU3Y BBEPX, & OCb 7 — Ha
3puTesisi (CTaHAapTHAsl MPABOCTOPOHHSISI CUCTEMa KOOPAMHAT — 3TOT BOMPOC OYIET BaXeH
npu paccMOoTpeHuu BpauleHuii. [Toka JauuIb 3aMeTUM, YTO B 9TON CUCTEME KOOpAMHAT IOo-
JIOXKUTEIbHOE BpallleHWe BOKPYT OCU ONpenessieTcsl npasurom npasoi pyku). Ha puc. 29.5
nokasaHa ucrnonbdyemasi B VRML cucrema KoopauHar.

A
+Y

A
Y

+X

+Z

Y

Puc. 29.5. B VRML ucnons3yeTcs NpaBOCTOPOHHSIS fekap-
TOBA CUCTEMA KOOPAMHAT

BekTopsl

Bepuiunoii (vertex) Ha3bIBaeTCsl TOUYKA, KOTOpasi B NEKapTOBOW CHUCTeMe KOOPIUHAT OIMU-
CHIBaeTCS TpeMs YHCIaMH — x, v, z. Bexmop (vector) Takxe TIPENCTaBISCTCS TPOMKON K-
cest. OTiMYMe BEpIIMHBI M BEKTOpPAa B TOM, YTO €CJIM BEPINMHA MPEACTABISICT COOO0M TOUYKY B
MPOCTPAHCTBE, TO BEKTOP MPEICTABJISET HaIlpaBlicHWEe, B KOTOPOM JBIDKETCS TOYKa OT Hada-
Ja KoopnuHaT K BepmuHe. (ITo3BobTe MOpEeKOMEHAOBATh YWTATENIO OCBEXWTH CBOIO ITa-
MSITh M BCIIOMHHTD, TI0 KpalfHel Mepe, IIKOJbHBIN Kypc MaTeMaTHKU. K coXaleHHio, B IT0-
cieHee BpeMsl BOJTHA HEKOMITETCHTHOCTH 3aXJICCTHYJIAa M IIPOrpaMMHMpPOBaHMe, U 00pa3 He-
JNOYYKW, CYMTAIOIIEro ce0s KPYTHIM XaKepoM, CTAHOBHUTCS CKOpee IIPaBWJIOM, YeM
MCKITIoueHeM. TeM He MeHee ISl CKOJIb-HUOYIb CePhe3HOM paboThl HEOOXOAMMO TBEPIOE
3HAHWE MaTEMATUKK XOTS ObI B IIPEIesax IIKOJbHOM MporpaMMel... — [lpum. ped.).

EnvHuvubl VRML

Enunuueit usmepenust sl B VRML ciyxut memp, a enuHuiieit uaMepeHusl YrjaoBbIX
BEJINUUH — paoua.

Ha HanomHum, 410 21T paamaH paBHbl 360°.
3amMeTKy
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YepTex

A d

Tenepb NMpUIILIO BpeMsT TTIOMECTUTh Balll MUpP (BEepHEe, ero M300paxkeHue) Ha Oymary u

OINPpE€ACINTb OCHOBHBIC KOOPAWHATLI, Pa3MEpPbl 1 PACITIOJIOXKEHUE O0BEKTOB B HEM.

JleHb BTOPO

Ha pwuc. 29.6 u 29.7 moka3aHbl BUI CBepXy M COOKY — TIO OCsIM Y | Z. EcTecTBeHHO, UTO
BBl MOXETe MCIOJb30BaTh U APYrue BUIbI MPOCTPAHCTBA — T€, KOTOPbIE, MO BalleMy MHe-

HHIO, ITOMOTIYT B €Iro CO3JaHUM 1 OIIMCaHUU.

[E P Ry ST [ R—

Puc. 29.6. Bug Bawero VRML-npocTpaHcTBa CBEPXY

R [ RS-

Puc. 29.7. Bup Bawero VRML-npocTpaHcTea cOoky
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Tenepsb, Korna cienaH HaOPOCOK CO3ABAEMOTO MPOCTPAHCTBA, BEPHEMCSI HEMHOTO Ha3aj
¥ onpoOyeM ¢ TIOMOIIBIO 3TOTO HAOPOCKa OTBETUTH Ha CIIEAYIOIINE BOIPOCHI.
®  Kakwue npocreiimme VRML-00beKThI OyayT HEOOXO0ANMBI?

Hammemy mpocTpaHCTBY TTOHAmOOGSITCS: TUTOCKOCTh — IUIST 3eMJIH, Ky0 M WHIEKCHPO-
BaHHBII O0BEKT — IS JOMa, IVUIMHIP U cdepa — IS IepeBa W OOUH WIIK HECKOJb-
KO IIVUIMHIPOB — JIJIST KOJIOMIIA.

B Kakue cocTaBHbie 00bEKTBI l'lOTpeGleTCﬂ M KaK HX C031aTh U3 npoc*reﬁnmx?

B namem CJiyya€ TaKUMU 00BEKTaMM SIBJISIIOTCS JOM U €TO Kphbiiia, J€pe€BO U €Iro
CTBOJI, 1 4YaCTHU KOJIOALA.

B KakoB 00beM c031aBaeMOro mMpocTpaHcTBa?
MpbI yIOBIETBOPUMCS JECSITUMETPOBBIM KyOOM.
B ['ne A0/KHBI ObITH pa3MelneHbl 00beKTbI?
KoopnounaaTtel 00beKTOB MoKa3aHbl Ha Habpockax VRML-npocTpaHcTBa.

[leHb TPeTHii: nepemelLeHne 00bLEKTOB

Co3znaHne HeOOXOMUMBIX TSI HAalllero MHUpa OOBEKTOB HE MOJDKHO BBI3BATh 3aTPYIHEHMIA.
OnHako TpeOyeTcsl BOBMOXHOCTD TepeMeIlleHHs] UX B CO3aBacMOM IpocTpaHCTBe. be3 Ta-
KOIf BO3MOXHOCTH BCE OOBEKTHI OYIYT MPENCTABIIATh COOOM Kydy May B Hadajle KOOpIMHAT.
HeobxomrMoe mepeMelnieHre OCYIIECTBIISIETCS ¢ MCIIOb30BaHWEM y3Jla Transform CO Clie-
IYIOIIMM CHHTaKCUCOM:

Transform  {
translation x y z
rotation rx ry rz ra
scale x y z
scaleOrientation rx ry rz ra
center x v z
children [ ]

V3en Transform MCHONB3YeTCS IUTS TIepEeMEIICHUSI, MacIITaOMpOBaHUsS W BpallleHUS
BCceX OOBEKTOB B €ro mojie children. B mmctmHre 29.5 NMpencraBieHO Hayalo CO3MaHUS
MPOCTPAHCTBA — 3eMJIs U JOM MOCJIe €ro nepeMelleHus B Hy>)KHoe MecTo (puc. 29.8).

Jlucturr 29.5. Ucnonb3oBanue yana Transform gns nepemeLieHNUs 00bEKTOB
#VRML V20 utf8

WorldInfo {
info  "Special Edition , Using HTML, 4th Edition "
}

Background  {
skyColor 1 1 1
}
Shape {
appearance Appearance {
material Material {
diffuseColor 0 0.75 O
}
}
geometry IndexedFaceSet {
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coord Coordinate {

point [ -5 0 5,
5 0 5,
5 0 -5,

-5 09 -5]

}
coordindex [ 0, 1, 2, 3, -1]

}

Transform ¢
translation -2.5 1 -3
children [
Shape {
appearance Appearance {
material Material
diffuseColor 0 0 O

—_~

}
}
geometry Box { size 2.3333 2 1.3333 }

i Metscape - [file:///EI/HTML/S AWORLD 1. WHL]
File Edt View Go Bookmarks Options Directory Window Help

Back |Forwan:|| Home | Hulnadl Imagesl Open | Print | Find | St |

Ln::aﬁnn;|fi|e:x’x’x’EIx’HTML£SMDF|LD‘I WHL j

-5

> walk spin look slide point Slamp §view 7

=@l [Document: Done [ =i

Puc. 29.8. ¥3en Transform N03BONSET NEpeMeLLaTb, MacLUTabMPOBaTh W BpaLLaTh Kak MPOCTbIE, Tak 1 COCTaBHbIE 0GBLEKTLI
VRML
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[leHb YeTBepTbIN: CO3AaHME NepapXxum 00bEKTOB

B Gosiee cnoXHBIX MPOCTpaHCTBaXx — Ja M B HallleM, KOHEYHO, — MOXHO CHMHXPOHHO
nepeMelaTh MpocTeiilme oO0beKThl, OAHAKO ropasao Mpolle M HaaexHee crepBa co3naTh
0oJsiee CI0XHbIE OOBEKThI U3 MPOCTEUIINX M BCE ONepaluv MPOU3BOIUTL YXKe ¢ HUMU. Y3el
VRML Transform UCIOIB3YeTCS IS CO3MAHUSI COCTABHBIX OOBEKTOB BKIIOYEHUEM B HETO
npyrux y3noB. Mepapxus cozaaercs: onpeaesieHUeM MPOCTeHINX OOBEKTOB U UX MOJOXKEHUI
MO OTHOIUEHUIO IPYT K APYry B y3ie Transform. [locie 3Toro co Bceil nepapxveil MOXHO
paboTaTh KaK C OTAEJIbHBIM OOBEKTOM.

B mctuHTe 29.6 TIOKa3aHBI oOYepemHble H00aBIeHUST B co3maBaemMoe VRML-
MPOCTPAHCTBO, 3aKIIOYalolIMecss B IOCTpoiike Kpbilid aoma. OOpature BHMMaHUE, 4YTO
KpbllIa CO3/aeTcsl MPU MOMOIIM IndexedFaceSet M MO3UIMOHUPYETCSI C UCMOIb30BAHUEM
y37a Transform. 3aTeM COCTaBHOU OOBEKT, MPEACTABISIOINIA TOM, MepeMeliaeTcsl B HyX-
Hoe ToJioxXeHue (puc. 29.9).

Jlnctunr 29.6. CosgaHne cocTaBHOro 00beKTa npy nomowy yana Transform
#VRML V20 utf8

WorldInfo {
info  "Special Edition , Using HTML, 4th Edition "
}

Background  {
skyColor 1 1 1
}

#
# SBewmns
#
Shape {
appearance Appearance {
material Material {
diffuseColor 0 0.75 O
}
}
geometry IndexedFaceSet {
coord Coordinate {
point [ -5 0 5,
5 0 5,
5 0 =5,
-5 09 -5]
}
coordindex [ 0, 1, 2, 3, -1]
}
}
#
# IoMm
#
Transform  {
translation -2.5 1 -3
children [
Shape {
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appearance Appearance {
material Material {
diffuseColor 0 0 O
}
} .
geometry Box { size 2.3333 2 1.3333 }
}
Transform ¢
translation 0 1 O©
children [
Shape {
appearance Appearance {
material Material

—_~

diffuseColor 0 0 1
}
}
geometry IndexedFaceSet {
solid FALSE
coord Coordinate {
point [
-1.5 0 1,
-1.1667 1 -0.6667,
1.5 0o -1,
1.1667 1 -0.6667,
1.5 0 1,
1.1667 1 0.6667,
-1.5 0 1,
-1.1667 1 0.6667

coordindex [

Ol 21 41 61 _11
ll 31 51 71 _11
Ol 21 31 ll _11
21 41 51 31 _11
41 61 71 51 _11
6, 0, 1, 7, -1
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spin look slide point Slamp § viev
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Puc. 29.9. CospaHue COCTaBHOrO 06bekTa YNpoLLAEeT CO3LLaHNe W YNPaBEHNE COXHBIMIA CLLEHAMM

Tenepb, Korma Mbl pa3o0paich, KaK cO30aBaTh COCTaBHBIC OOBEKTHI, TOOaBMM BCEe He-
noctarporee B Hare VRML-mipocTpaHCTBO — JepeBo, cocrosiiiee U3 IWIMHIPA U chephl, 1
KOJIOZIELl, COCTOSIIIMA M3 ABYX UMAMHApOB. B nuctuHre 29.7 npuBeneH OKOHYATEIbHBIM
TEKCT, a Ha puc. 29.10 — To, YTO MOJYYUIOCH.

JIncturr 29.7. 3akoH4eHHbIii BapuaHT VRML mupa
#VRML V20 utf8
WorldInfo {
info  "Special Edition , Using HTML, 4th Edition "
}

Background  {
skyColor 1 1 1

}

BeMisa

+H= =

Shape {
appearance Appearance {
material Material
diffuseColor 0 0.75 O

—_—

}
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}
geometry IndexedFaceSet {

coord Coordinate {
point [ -5 0 5,
5 0 5,
5 0 -5,
-5 09 -5]

}
coordindex [ 0, 1, 2, 3, -1]
}

#
# Iowm
#

Transform ¢
translation -2.5 1 -3
children [
Shape {
appearance Appearance {
material Material

—_~

diffuseColor 0 0 ©
}
}
geometry Box { size 2.3333 2 1.3333 }
}
Transform  {
translation 0 1 O©
children [
Shape {
appearance Appearance {
material Material {
diffuseColor 0 0 1
}
}
geometry IndexedFaceSet {
solid FALSE
coord Coordinate {
point [
-1.5 0 1,
-1.1667 1 -0.6667,
1.5 0o -1,
1.1667 1 -0.6667,
1.5 0 1,
1.1667 1 0.6667,
-1.5 0 1,
-1.1667 1 0.6667
]
}
coordindex [
0, 2, 4, 6, -1,
1, 3, 5, 7, -1,
o, 2, 3, 1, -1,
2, 4, 5, 3, -1,
4, 6, 7, 5, -1,
6, 0, 1, 7, -1
]
}
Thasa 29. Bupmyanvroe npocmparncmeo VRML
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}

#
# IepeBo
#

Transform ¢
translation 2.5 1.5 -1.5
children [
Shape {
appearance Appearance {
material Material {
diffuseColor 0
}
}
geometry Cylinder {
radius 0.1667
height 3
}
}
Transform  {
translation 0 1.5 O
children [
Shape {
appearance Appearance {
material Material {
diffuseColor 0 1 0

}

}
geometry Sphere  {
radius 1.5

}

}

#
# Kosogmen
#

Transform  {
translation -3 0.3333 3
children [
Shape {
appearance Appearance {
material Material {
diffuseColor 1 1 1

}

}

geometry Cylinder {
radius 1
height 0.6667
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}
Shape {
appearance Appearance {
material Material
diffuseColor 0 0 O

.

}

}

geometry Cylinder {
radius 0.8
height 0.7

}

v Netscape - [file:///EI/HTML/S /W ORLD3 WRL] =] B3 I

File Edit View Go Bookmarks Options Directory ‘Window Help

Baol |F0rward| Home | HE|EIEIE|| Imagesl Open | PFrint | Find | Stop |

Location: |E:\HTML\S\W’DF|LD3.WF|L :I

> walk spin look slide point lamp

=8| [Document Done =

Puc. 29.10. Bce 06bekThl nomelLeHbl B VRML-npocTpaHCTBO

JeHb NaTbIN: NpupaHne peaaucTUYHOCTH

Panee mMbl ynomuHaiu o0 MCMONB30BAaHMU y3Ja ImageTexture IS TIPUJAHUST peasv-
CTUYHOCTU OOBEKTaM TIyTeM Ha3HAUYeHUS TEKCTyp €ero IMoBepXHOCTsIM. [lo ymomuaHuio
VRML otobpakaer n3obpaxkeHre, OnpeacIeHHOE Y3JIOM, Ha KaXIyIo IIOBEPXHOCTh OOBEKTA.
IIpu oTOOpaXkeHWM TEKCTYPBI Ha TMOBEPXHOCTH JJIST TOCTMIKEHMS OOJBIIEH PeauCTUIHOCTH
JIyYlIlle MCITOJIb30BaTh MaJIeHbKUE M300pakeHMsI, pacriojiaras Ux Ha TTOBEPXHOCTU B BUIIE MO-
3aMKU. DTOTO MOXKHO JIOCTUYD TMIPU MOMOILIH y3/1a TextureTransform C CUHTAKCUCOM
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TextureTransform {

translation x y
rotation angle

scale x y
center x v

DTU TOJIsT MO3BOJISIIOT TepeMelllaTh, BpalllaTh, MacIITaOUpOBaTh W LIEHTPOBaTh M300pa-
XeHUs. PealucTUYHOCTh MO3aWYHBIX TEKCTYp IHOCTHTaeTCs Ojaromapst Moo scale, KOTO-
poe oIpenessieT, CKOJbKO pa3 TOBTOpsieTcs M3o0pakeHue. OOpaTWTe BHUMaHWE Ha Clie-
Qyloliee: 4yeM OoJjibllle 3HAYEHHWE STOro IOJIsl, TEM MEHBINEe pa3Mep M300pakeHUs U TeM
GoJIpIIIce KOJIMYECTBO Pa3 OHO MTOBTOPSIETCSI.

B mmctunre 29.8 mpuBeneH NprUMep HAJOXCHUS TEKCTYPHl Ha ONWH M3 OOBEKTOB CO3Ma-
BaeMOTO TIPOCTPAHCTBAa — C PE3yJITaTOM BBl MOXETe 03HAKOMUThCS Ha puc. 29.11.

Jluctunr 29.8. Ucnonb3oBaHue TeKCTyp

#
# KosogmeLn
#

Transform  {
translation -3 0.3333 3
children [
Shape {
appearance Appearance {
material Material
diffuseColor 1 1 1

—_—

}
texture ImageTexture {
url  "bernie .gif "
}
textureTransform TextureTransform {
scale 8 1
}
}
geometry Cylinder {
radius 1
height 0.6667
}
}
Shape {
appearance Appearance {
material Material {
diffuseColor 0 0 O
}
}
geometry Cylinder {
radius 0.8
height 0.7
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Puc. 29.11. Wcnonb3oBaHue TeKCTYp NpuaaeT 60oMbLLYI0 PEaNCTUYHOCTb CO3LaBaEMOMY NPOCTPAHCTBY, OAHAKO MPW 3TOM 3a-
MeL/ISeTCa nepesfada U PEeHOEPVHN, NO3TOMY UCMOAL3YNTE TEKCTYPLI TONBKO MPU HEOOXOANMOCTH

JleHb wecTton: cea3b ¢ Web

VRML, kxak 1 HTML, co3nmaBancg mist vcnonb3oBaHusg B Internet 1 Web. OcHoBHOIT
3JIEMEHT TaKOro MCIIOJb30BaHMUSI — TuUmnepcBa3n. OHU, B YaCTHOCTH, MO3BOJISIIOT CBS3aTh
Ballle IIPOCTPaHCTBO ¢ ApyruMu VRML npoctpaHcTBamu.

Inline

OnuH u3 BapuaHToB cBsi3u VRML ¢ Web — ucnonb3oBaHue y3na Inline, KOTOPbIA TMO-
3BoJisieT BKItouaTh B VRML-npoctpanctBo 06bekThl VRML 13 mo6oro jokanbHOrO (haitna
wim mob6oro VRML-nipoctpanctBa B Web. CMHTakCHUC TaKOTO MCIOJIb30BAHUS CIIETYIOIIMIA:

WWWiInline {
url "myTe x snoxanbHOMy Odatury mym URL"

B aTom ciydae Kom, pa3MellleHHBIN B yKazaHHOM chaiijie, oopabaTeiBaeTCs Tak, KaK €CIN
OBl OH OB pa3MellleH B COOTBETCTBYIOIIEM MeCTe Ballero (aiiia.

Anchor

T'unepcesa3u peanuzoBaHbl B VRML ¢ ncnonb3oBaHueM y3i10B Anchor. Ilone url ompe-
JIeJISIeT TUIepPCBsI3b, a MoJjie description — TEKCTOBOE omnucaHue cBsi3u. OObEKThI, OmMpe-
JIeIeHHbIe B y3/1e Anchor, SIBISIOTCS 00beKTaMU, C KOTOPHIMM CBsI3aHbI rurnepcBssu. Kak u
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y3el Transform, Anchor SIBIsIETCSI KOHTeHepoM; apyrue oobekTel VRML, cogepxanuecs
B HEM, CTAHOBSITCS dJieMEHTaMU MPUBSA3KU. CHHTAKCUC y371a CAeAYIOLINIA:

WWWAnNchor {
url "url uexoero VRML mupa"
description "onMcaHMe 3TOTO Mupa"
children npyrue VRML y3JiBl

Ocob6enHocTu VRML 2.0

VRML 1.0 nmpegHa3zHavajicsa ISl CO3MaHUS, MPEACTaBICHUS M IIPOCMOTPa TPEeXMEPHBIX
cueH u npoctpadctB. VRML 2.0, kxpome Bcero 3Toro, BKJIIOYaeT B ceOsI 1 MHOTOE ApPYyroe.
Cragmapr VRML 2.0 mpemocTaBisieT MHCTPyYMEHTApUil IUISI CO3MAaHMUSI TPEXMEPHBIX IIPO-
CTPAHCTB, JJII KOTOPBIX MPEAYCMOTPEHO ABMXKEHUE U 3BYKOBble 3dekThl. Kpome TOro, oH
MO3BOJISIET MPOrpaMMUPOBaTh MOBEAEHUE OOBEKTOB TAKMM 00pa3oM, YTO OHU pearupyroT Ha
Ballle IPUCYTCTBUME M IOEWCTBUSA B 3TOM mpocTtpaHcTBe. Hampumep, VRML-pribka Moxer
OBITH 3amporpaMMMpOBaHa TaK, YTO YIUIBIBA€T OT Bac, €CJIM Bbl TMpUOIUXKAeTeCh K Hel
CJIMILIKOM OJIM3KO.

Kpome toro, VRML 2.0 co3maer ocHOBY misi mpeacTaBieHus: B Web tpexmepHOro co-
JNEPXKUMOr0, KOTOPOE MOXET pacTu M pa3BuBaTbCs. KoMIbloTephl BCe BpeMsi pa3BUBAIOTCS U
CTaHOBSTCS Bce 0ojiee MOIIHBIMU M OBICTPOAEMCTBYIOIIMMM; Internet Takke He CTOUT Ha
MECTe, a BBICOKOCKOPDOCTHBIE COEOWHEHMSI yXe ceiluac CTaHOBSATCS B Pa3BUTHIX CTpaHax,
cKopee, IPaBWJIOM, YeM MCKIoueHueM, u crangapT VRML moikeH mocneBath 3a 3TUMU
n3MeHeHUsIMU. OcHoBHbIe oTiimunst VRML 2.0 or VRML 1.0 ommcaHbl pajnee; ecim Xe
MPUBEACHHOrO B 3TOI IVIaBe MaTepuaia BaM OKaXeTCs HEJOCTaTOYHO — O0OpaTuTech Mo aji-
pecy: http://vrml.sgi.com/moving-worlds/.

Mpupanue peanuctnyHocT VRML-
NMPOCTPAHCTBY

VRML 2.0 mogmep:XuBaeT HECKOJBKO HOBEIX THIIOB Y3JIOB M TOJIEH, YBEIMYMBAIOLINX
PeaATMCTUYHOCTh reoMeTpuueckux ImoctpoeHuii VRML. Bel Moxere co3maBaTh pa3idyHBIN
¢doH mIsg 3eMiM U Heba, ¢ MCIOJb30BAaHMEM LIBETAa MU M300paxkeHU (HarpuMep, 00JaKOB
W TOp), TIPM 3TOM BBl MOXETE MCIIOJb30BaTh ISl TOBBILIEHUS PEATMCTUIHOCTA TaKHe
a¢ddekTh, KaK mpIMKa win TyMaH. s co3manus nanmiadTa UCIONB3YIOTCS CIIeIAAIbHbIC
3¢ deKTHl — B OTIMYME OT IPEXHUX IUIOCKUX IMOBepXHOCTel. Jl00aBIeHB HE TOJBKO BH3Y-
anbHBIe 9(dekTl — HOBHIM cTaHgapT VRML obecnieunBaeT TpeXMepHBIM 3BYK (3aBUCSILNIA
OT TIOJIOXKEHMS TOUKM HAOIIOAEHMS) IJIsI IpUIAHUS elle OOJIBbIIEro peaan3mMa.

B3aumopencraue

VRML 2.0 Bkioyaet B ceOs1 HOBBIM KjacC Y3JI0B, Ha3bIBAEMbIX UYBCTBUTEIbHBIMM y3J1a-
MM (sensor node), KOTOpble OOECMEUMBAIOT PeaklUI0 Ha Pa3jIMyYHbIe BO3ACHCTBUS, HANpPU-
Mep Ha KacaHue Oo0beKTa WM COMMXEHMEe ¢ HUM TOYKM MpocMoTpa. Jdpyrue y3ibl MO3BOJIs-
0T OTCJIeXMBATh MpOILEllee BpeMsl, TPeTbU — B3aUMOJEHCTBUE OOBEKTOB (HAmpuMep, He
JaBasi OOBEKTY MPOUTH CKBO3b JIPYTOif).
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AHumauus

VRML 2.0 umeeT creuMaJn3vupoBaHHBIC Y3JIbl, MO3BOJISIONINE CO3JaBaTb aHMMAI[MOH-
HbI adekT wis aoboro oobekra Bamero VRML-npoctpancTBa. Takast aHUMaLMsI MOXET
OBITH 3aMpOrpaMMMpPOBaHa Ha aBTOMATMYECKOe BOCMPOM3BENEHME TMOJ BO3AEHCTBUEM KaKoO-
ro-mbo dakropa (Hampumep, NPUOIMKEHUST TOYKM MpocMOTpa). Takum oOpa3zoM MOXKHO
co3aBaTh OOBEKTHI, U3MEHSIIOIIME CBOI LIBET WM (hopMy MpU ABUKEHUU, Hampumep JIyHy
uin ConHue. Touka mpocMoTpa MOXET TakXke ObITb aHMMMPOBaHA, MPEIOCTaBsISI MOCETH -
TEJII0 3KCKYPCUOHHBIA MapuIpyT.

CueHapum

Kirrou ko MmHOXecTBy Bo3moxHocTelr VRML 2.0, B yacTHOCT K IBUKEHUIO OOBEKTOB,
3aKJTI0YaeTCs B €ro Tmoanepxkke ciieHapueB. ClieHapuy IalOT BO3MOXHOCTb HE TOJIbKO Tepe-
MellaTh OOBEKTHI, HO U 3aCTaBJISIIOT UX pearnpoBaTh Ha Apyrue oO0bekThl. ClieHapuii Tipen-
CTaBJISIET CODOOI CBSI3YIOIEe 3BEHO MEXIY COOBITUEM, T€HEPUPYEMBIM UYBCTBUTEIBHBIM Yy3-
JIOM, ¥ BBI3bIBAEMBIM UM NIEHCTBHUEM.

MpoToTunsl

Ewe onmHo pacummpenue VRML 2.0 c¢BsizaHO ¢ NpOTOTMNAMMU, YTO TMO3BOJISIET CO37aBaTh
COOCTBEHHBIE Y3JIbl; TTPU 3TOM MMEETCS] BO3MOXHOCTbh MOBTOPHOTO MCIIONb30BAHUS CO3MAH-
HOTO Koja.

Ha JlononHuTenbHyio MHGopMaumio, y4ebHUKM 1 npuMepsl ucnonb3oBaHus VRML, a
3ameTKy TaKKEe MHOXECTBO Jpyroi MHGOpMaLmu Bbl MOXETE HAiTU Ha CEepBepe No agpecy:
http://www.neca.com/~vmis/vrml.htm.

www

Pecypchbl

OcHoBHBIM xpaHwmmineM mHopmamunm o VRML crnenyer cumrarh, BEpoOsSTHO,
y3en VRML Repository (http://www.sdsc.edu/vrml/). 3aecb Bbl HaiileTe,
eci He Bcio mHpopmanuo mo VRML, To yxX HaBepHsIKa — CCBUIKM Ha JIpyTrue

WWW  Y3IBL, [Ie NMEETCs MCUePIIbIBAIOLLIAs nHbOPMAaIYS TI0 TOMY WUJIM MHOMY BOIIPO-
cy, cBsi3aHHOMY ¢ VRML.

MporpammHoe obecneyeHue

upokuii nnana3oH mporpaMMHoro obecrnieueHust aast padborel ¢ VRML nepeuncneH Ha
yKa3aHHOM BbIle cepBepe. OCHOBHBIE KaTerOpyUM MporpaMMHoro obecriedyeHust VRML:

B VRML Gpoy3epbl 1 MOAYIU-TTPUTIOKEHUS;
® VRML wu npyrue TpexmepHbIe IIPOTpaMMEI pa3pabOTKH;
B npuiaoxeHus VRML.
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Bubnuoreku

Ecnu Bbl HamepeHbl Beepbe3 3aHsATbes VRML, Bpsn i ctoutr HauyMHaTh paboTy coBcem
C HyJs1, OCOOEHHO €Cu y4yecTh, 4To B Web MMeeTcss MHOXECTBO MECT, IJie¢ MOXHO HalTh
rotoBble 00beKTHI VRML, KOTOpBIE BBl CMOXETE UCIOIb30BaTh B CBOMX LIEJISIX.

Hawnyuiiee mecto Wi Havyaja MOWCKOB — YXe€ YHNOMMHABIIMIACS paHee y3eal VRML

Repository.

Emie onHo Mecto B Web, rie MOXHO HalTM MHOXECTBO OOBEKTOB M MHUPOB
VRML, — VRML Models mo aapecy: http://www.ocnus.com/models/
models.html. OcHoBHOe noctomHcTBO VRML Models — TpexmepHas ranepest

WWW 00bekToB VRML Mall, B KOTOpOIi BBl MOXETE IMPOCMOTPETh BCE MHTEPECYIOIINE
Bac OOBEKTHI.
n, HaKOHelI, Mesh Mart, PaCIOIOXKEHHBIN no anpecy:
http://www.meshmart.org/, KOTOPbII MPEACTABISIET COOOI HAOOP MCXOTHBIX
TEKCTOB TPEXMEPHBIX OOBLEKTOB. XOTsI OOJBLIMHCTBO 3TUX OOBEKTOB MMEIOT HE

WWW VRML-dopmat, ux odeHs Jierko KoHBeptupoBatb B VRML. 3nech ke, Ha cep-
Bepe Mesh Mart, Bbl MoXeTe HaWTH TIporpaMMy JijIsl TaKoil KOHBEpTalUM
(wcvt2pov.exe), paboTamwlilyo ¢ daiaamMu cieayimnx (opMaToB:

m AOFF (GEO);

® AutoCAD (DXF);

m 3D Studio (3DS);

m Neutral File Format (NFF);

B RAW (RAW);

®m TPOLY (TPOLY);

m TrueType fonts (TTF);

m Wavefront (OBJ).

IIpu 3TOM MporpamMmma MoXeT KOHBEPTUPOBATh JaHHBIE W CO3[aBaTh (haiijIbl CIACTYIOIINX

¢dopMaroB:
® AutoCAD (DXF);

28

3D Studio (3DS);

Neutral File Format (NFF);
OpenGL;

POVRay V2.2 (POV, INC);
PovSB (PSB);

RAW (RAW);

TPOLY (TPOLY);

VRML 1.0 (WRL);
Wavefront (OBJ).
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