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HALUWOHANbHBIN CTAHOLAPT POCCUMNCKOW SGEALEPALUMN

AQOAVTUBHBIE TEXHOJIOTMYECKUE MPOLIECCHI.
BA3OBbIE MPUHUWIMbI — yacTb 4

O6paboTKa AaHHbIX

Additive processes. Basic principles. Part4. Dataprocessing

[ata BBegeHus — 2017—12—01

1 O6nacTtb NpuMeHeHUs

Hactoswwmii cTaHAapT coAepXuT TpeboBaHua K chopmaty daiinos gna afauMTMBHOIO NPOM3BOACTBA
(AMF), KoTopble MCMNONb3yKTCH A1 KOMMYHUKaALMOHHON (415 06MeHa AaHHbIX) 3/IeKTPOHHON reomeTpuye-
CKOVi mMogenu agAvTUBHOTO NPOM3BOACTBA, BK/IKUalolleli B ce6si NPOCTPaHCTBEHHOE ONUCaHWe reomeTpumn
NOBEPXHOCTU, CO BCTPOEHHOI NOAAEPXKOWA ANA LBeTa, MatepuanoB, CETOK KOOpAWHAT, rpynn 3/1eMeHTOB K
MeTafaHHbIX.

[ns nopaepXkn COBMECTUMOCTH CO CTaHAapTaMu aaAuTUBHOTO NPOU3BOACTBa haiinibl AMF MoryT 6bITb
MCMoMb30BaHbl TO/IbKO NPU YCNOBUM COGMIOAEHNA HACTOALEro cTaHAapTa M Npu YCnoBUM UCMNOMb30BaHUSA
paclimpsiemoro A3bika pasmeTtkm (XML) [1].

O6bvegnHeHne XML n AMF BO3MOXHO B COOTBETCTBUM CO cTaHgapTamu 1ISO n ASTM. PykoBoacTBO Nno
OCYLL,eCTBNIEHMNIO TAKOT0 06 beANHEHNS NPOACTABMEHO B NPUIOXEHUN A.

HacTosAwwmin cTaHgapT He ycTaHaB/MBaeT Kakux-nmbo YeTknx MexaHu3MoB obecrneyveHus LefloCTHOCTU
[aHHbIX, 3N1EeKTPOHHbIX nognuceli u WwudpoBaHus.

2 HopmaTuBHbIE CCbINKU

B HacToslem cTaHgapTe UCNoib30BaHbl HOPMaTUBHBIE CCbIJIKU Ha CriefytoLne AOKYMEHTbI:

FOCT P 57558 ApauTuBHble TexHoNornyeckne npouecchbl. basosble npuHUUNblL. Yactb 1. TepMUHbI U
onpepenieHuns.

FOCT 2.511 EpuHas cuctema KOHCTPYKTOPCKOU fokyMeHTauun (ECKA). MpaBuna nepefayun 31eKTPoH-
HbIX KOHCTPYKTOPCKUX JOKYMEHTOB. O6LMe NOMoXeHUs.

FOCT 20886 OpraHunsauus jaHHbIX B cuctemax ob6paboTkv faHHbIX. TEPMUHBI 1 onpeaeneHus.

3 TepMuHbI, onpeaeneHns 1 cokpalleHuns

3.1 TepMuHbI 1 onpegeneHuns

B HacTosLem cTaHgapTe NpYMeEHEeHb! Ceylolne TepMruHbl C COOTBETCTBYIOLWMMU onpeaeneHuamMu:
3.1.1 noTtpebutenb AMF: lNMporpaMMHOe obecneyeHne Asis YTeHus ainos aganTUBHOIO NPOU3BOA-
cTBa (AMF), ncnonb3yemsbix A5 W3rOTOB/IEHUS, BU3yann3aunm wan aHanusa.

MpumeyaHue — AMF-aiinbl Takke UCNOMb3YIOTCSA 415 MPOCMOTPA, aHanM3a u Bepudukauum nporpaMmmHoro
obecneyeHus.

3.1.2 pepgaktop AMF: MNporpammHoe obecneyeHne 48 CUMTbiBaHMS U nepesanvcu aiinos aganuTme-
Horo npoussoAcTea (AMF) npu ux npeobpasoBaHnu.

M3paHune oduymansHoe
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MpunmeuvaHune — PepaktopAMF ncnonb3yeTcs ans npeo6paszoBaHusi AMF 3 ogHoli coopMbl B Apyryto (Hanpu-
mep. korga Heo6xoAanMo npeobpasoBaTb BCE W30THYTble TPEYroNbHUKW B NIOCKNE TPEYrobHUKN).

3.1.3 npowussogutens AMF: ®aiin nporpaMMHoro obecneyeHus Ans 3anucu (reHepauuun) painna ag-
AnTUBHOTO nponssoactea (AMF) No UCXOAHbIM TEOMETPUYECKUM JaHHbIM.

MpumeuvaHune — AMF-haiinbl 06bIYHO 3KCNOPTUPYIOTCS aBTOMATUYECKM U3 NPOrpaMMHOro obecneyeHms ans
npoektuposaHusa (CAMP), ckaHMpoBaHWA AN HENOCPEeACTBEHHO U3 aNropuTMOB BbIYMC/TMTE/NbHON reomMeTpum.

3.1.4 aTpnbyT: XapakTepucTuka AaHHbIX, NpeacTaBNsoWwmnx coboit ogvH nnn 6onee acnekToB nnu ge-
CKpUNTOPOB AA@HHbIX B 3/IEMEHTE.
3.1.5 pepaktop: Bce anemeHTbl TeKCTa, CBA3aHHbIe € halinamu aganTMBHOro npoussoacrea (AMF).

MpumeuyaHne — AMF-chaiinibl 06bIYHO IKCNOPTUPYIOTCA aBTOMATUYECKN U3 NPOrpamMMHOro obecneyeHuns ans
npoektupoBaHusa (CAIP), ckaHMpoBaHWA UM HENOCPELCTBEHHO U3 afIFOPUTMOB BbIYUC/IUTENbHON Fr€OMETPUN.

3.1.6 anemeHT: ViHhopmaumsa B XML-gokyMeHTe, cocTosasn U3 OTKpbIBaKOLLLEro Tera, KoHua Tera, co-
[epXVMOoro Mexay TeramMmu n atpuéytamu;

3.1.7 pacwupsiemMblii A3blk pa3moTkn. XML; extensible Markup Language. PekomeHaoBaH KoHcopuu-
ymom BcemupHoli naytuHbl (W3C): CtaHgapT KoHcopunyma BceMupHOW nayTuHbl, pa3paboTaHHblid gnsa no-
MeTKU MHhopMaLumn, copepxalleiica B JOKyMeEHTax, npegnaraiowuii cpesctea ANS NpefocTaBieHns coaep-
XXMMOTO B OAMHAKOBO XOPOLIO YA06HOM chopmaTe AN YTEHUS YEIOBEKOM U KOMNbIOTEPHbLIMW NPOrpaMMamu.

MpunmeyaHne — bnarogaps MCNoNb30BaHMIO HAcTpaMBaemMoro CTuna Tabnuuy n cxem, MHoOpMaLma MOXeT
6bITb NpeAcTaBneHa YHUULMPOBAHHLIM CNOCO60M, NO3BONAIOLWMM 06MeH kak MHdopmauuelt (AaHHbIMK), Tak 1 hopma-
TOM (MeTafaHHbIMN).

3.1.8 Habop faHHbIX: NaeHTudhununpoBaHHas COBOKYMHOCTb OU3NYECKMX 3annceil, opraHM3oBaHHast
OfHVM W3 YCTAHOB/IEHHbIX B cUCTEME 06pabOoTKM laHHbIX CNOCO60B 1 NpeAcTaBnsoLLas dainbl UM yacTu
haiinoB B cpeae XpaHeHus.

(TOCT 20886—=85. ctatbs 8]

3.1.9 MHPOPMAaLNOHHbIN 06beKT: NaeHTudmympoBaHHasa (HaMMeHoBaHHas) COBOKYNMHOCTb JaHHbIX

B MHDOPMALMOHHONM cucteme, obagarolias Habopom aTtpmbyToB (XapakTepuUcTuK).
[FOCT 2.511—2011, ctaTtbs 3.1.13]

3.2 CokpauieHus

AMF — chopMaT KOMNbIOTEPHBIX AaHHbIX, aflbTePHATUBHbIN hopmaTy Stl., npumeHsemomy ¢ 1987 r.
B KayecTBe 6a30BOro AN nepegayv aHHbIX KOMNbOTEPHO 30-MoAenn B afAnTUBHYIO Ma-
LWWHY ANs nocTpoeHusi chusmyeckoit mogenn. AMF 6asupyeTcst Ha a3bike EML (Extensible
Markup Language — paclumpsiemMblii A3blk pa3MeTku) 1 nogaepXxnBaeT pasMepHoOCTb, LBET,
TEKCTYpY, TPUaHTyNsaumio, ceTyatble CTPYKTYpbl, KoTopble Stl-hopmart He noggepxusaeT; 60-
Nlee KOMNakTHbIN, yem Stl-chaiin;

XML  — TekcToBbIli haiin, cogepxalinii CnMcok 31eMeHTOB 1 aTpubyToB;
But  — EAuHMLA n3MepeHus MHopMaL v B ABOUYHON CUCTEME CUUCIIEHNUS;
ID — YHVKanbHbIA NpU3HaK 06beKTa, NO3BONALLMIA OTINYATL Er0 OT APYrUX 0GHEKTOB;

RGBA — u3o6paxeHune UBeTa Matepuana (KpacHblii/3eneunblii/CuHniA) ¢ TEXHUKOW co3gaHus adpchekra
noynpoapavyHocTh anbga-komMmno3uTuHr (aHra. Alpha compositing));

SRGB — cTaHgapT npefcTaB/ieHnsi LLBETOBOTO CNEKTPa C UCMofib30BaHMeM mogenv RGB;

RGB — agauTvBHas uBeToBas Mofesib, ONMCbiBaloLWas cnocob KoaMpoBaHus LBeTa AN1a LBeTOBO-
crnpou3sefeHus;

2D — [ByXMepHOEe NpoeKTupoBaHue;

3D — TpexMepHOoe NpPoeKTUpoBaHue;

ZIP — chopmart apxmBauum hainos n cxatus AaHHbIx 6e3 notepb;

PRSM — kopg ansa ncesfocnyyaiHoli NPOCTPaHCTBEHHON KapTbl;

STL  — dopmart chaiinoB, npuMeHsemsblii ¢ 1987 1. B kayecTBe 6a30BOro A1 nepefayn aHHbIX KOM-

nbloTepHoit 30-mMoAenn B aAANTUBHYO MalLUHY A1 NOCTPOEeHNA hru3nyeckoint Mogenu.
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4 O6wmre NoNoXeHns
4.1 MpuHUUNbl hopMaTnpoBaHus

4.1.1 CyuiecTByeT eCTeCTBEHHbIi KOMNpomucc Mexzay copmatom daina u ero nosesHocTblo 4ns
onpefeneHHbiX Lenei. PyHKLMM, npefHasHavyeHHble 415 YAO0BNETBOPEHUA OAHUX Lienei, MoryT nomewaTb
JocTuxkeHuto apyrux. TpebosaHua k daiinam AMF, onvcaHHble B HacTosALWEeM cTaHjapTte, npeAHasHayeHbl
ONA pelweHusa 3adad, ykasaHHblx B 4.1.2—4.1.7.

4.1.2 TexHon0rMa He3aBUCUMOCTH

AMF onucbiBaeT 06bEKT TakuM 06pa3om, 4To6bl Mtobas MallvHa Moria NoCTPOUTb ero B COOTBETCTBUM
CO CBOVMU XapakTepucTvkamu. PaspelueHne n TOJLWMHA CN0si NOCTPOEHNA HE3aBUCKUMbI U HE COAEepPXarT WH-
dhopmaLmio. OTHOCALLYHOCS K KAKOMY-TMB0 KOHKPETHOMY NPOM3BOACTBEHHOMY MpoLEeccy Wan Metody. ITO He
OTMeHsieT DYHKUMIA, KOTOpble NogdepxnBaloTca 0b6opyfoBaHMEM (Hanpumep, UBeT, MaTepuanbl U T. n.). 3Tn
dyHKUMM onpegeneHbl Takum 06pa3oM, YToObl nsbexarb UCKTIOUNTENTbHOCTH.

4.1.3 locTynHoOCTb

AMF nerko pacnosHatb ¥ NOHATb. Paiinbl MOXHO YMTaTb U OTNIAXMBATL B NPOCTOM TEKCTOBOM pefaKTo-
pe. igeHTnYHas nHgopmalms He XpaHUTCA B HECKO/TbKUX MecTax.

4.1.4 MacwTtabupyemocTb

Pa3wvep dhaiina n Bpems 06paboTky XOPOLIO MaclTabupyloTcs C yBEIMYEHUEM COXHOCTU KOHMUry-
pauuu getann u ynydleHvem paspeluarolieil cnocobHOCTH, a Takke TOYHOCTY NPOU3BOACTBEHHOIO 060py-
foBaHusi. Ha cnyuvali, korga Heo6xoAMmMO NPOM3BOACTBO C OYEHb BbICOKMM paspelueHueM, npegycMoTpeHa
BO3MOXHOCTb 06paboTku 60/bLINX MAacCUBOB OAHOTUMHBLIX 06BEKTOB (HanprvMep, CEeTOK U peLleTok) U KpUBO-
NINHEViHbIX NOBEPXHOCTE, B TOM C/lyyae, Korga Heo6xoAvMo Npov3BOACTBO C OYEHb BbICOKUM paspeLleHneM.

4.1.5 NMpon3BoANTENbHOCTb

AMF o6ecneuvBaeT pa3yMHblil CPOK AN1A YTEHWA 1 3anucK, a Takke pa3yMHblil pasmep chaiina ansa kpyn-
HbIX 06BEKTOB. XapakTepucTuku npeactas/ieHbl B NPUIoXeHUn b.

4.1.6 O6paTHas COBMeECTUMOCTb

NMo6oii cywecTBytowmii hainn STL MOXeT GbITb Npeobpa3oBaH HenocpeAcTBeHHO B chaiin AMF 6e3 no-
Tepy nHgopMauun 1 HeobxogmmMocTy Ao6aBNEHNA Kakoin-1m60 AoNoHUTEbHON nHhopmaumn. AMF-chainbl
MOXHO NIerko KOHBepTMpoBaTb 06paTHo B chopmat STL ANA UCNOMb30BAHNA Ha ycTapeBLUMX cuctemax, npu
39TOM A0NOoNHUTENbHbIE DYHKUMM ByayT NoTepsiHbl. STOT hopmat NoAfepXKMBaEeT TPEYrosibHy CeTKy reome-
TPVM NOBEPXHOCTH.

4.1.7 lMepcnekTUBbI COBMECTUMOCTH

UTobbl ocTaBaTbCsl akTyasibHbIM B ObICTPO MEHSIOLencs oTpacau, aToT hopmaT ABNSETCA /1erko pac-
LUMPAEMbIM, NPV 3TOM COXPaHAETCS COBMECTUMOCTb C NPeblAyLLUMU BEPCUSMU.

4.2 PekomeHpauun gNs BKNOYEHUA HOBbIX 3/1EMEHTOB

4.2.1 NMo6oii HOBbIM NPEANOXEHHBI 31EMEHT AO/HKEH NPUMEHATLCA BO BCEX annapaTHbIX nnatgopmax
N TEXHOMOTWAX, KOTOPble MOTYT 6bITb UCMO/b30BaHbI 415 JOCTMXEHNS Xenaemoro pesynbrara.

4.2.2 HoBble 3neMeHTbl, NPeA/I0KeHHbIE B HACTOSLLEM CTaHAapTe, ONUCLIBAOTCA 06BbEeKTaMu, a He cno-
cobamu ux noctpoenus. Hanpumep, B 6yayliem anemeHT <hollow> MoxeT 6bITb UCNOMBL30BaH B BUAE MyCcTOro
ob6bema, ecnm 310 BO3MOXHO. OgHako anemeHT <objectLayerFillPath>, B koTopom onucbiBaeTcs co3gaHue
nosioro o6bema, He npegnonaraeT 0Co6bI NPOLLECC U3TOTOBNEHMS.

5 CTpyKTypa gaHHOI cneyndukaymnm

51 dopmar

WHopmauums, ykazaHHas B cneundmkauum, coxpansetcsa B gpopmate XML 1.0. XML — 3T0O TEKCTOBbIN
dhaiin, cogepxaliuii CNMCOK 31€MEHTOB U aTpnbyToB. MPUMEHSA 3TOT LUMPOKO MPUHATBIA hopMaT AaHHbIX,
BO3MOXHO MCMO/Ib30BaTh MHOXECTBO MHCTPYMEHTOB A8 CO34aHus, MPOCMOTPa, MaHunyanMpoBaHus, obpa-
60TKM 1 xpaHeHns AMF-chaiinos. XML siBnsietcsa ygobountaembim Ans yenoseka. XML MoxeT 6bITb cxaT uim
3awndpoBaH € UCMONb30BaHNEeM CTaHAAPTHLIX MpoLeayp.

5.2 Tn6KoCcTb

Ewe ogHUM cyuiecTBeHHbIM npeumyllectBom XML sBAstoTCSA ero rmbkoctb. OTCyTCTBUE Kakoro-im6o
napameTpa WAn JOMOMHMTENbHbLIA NapamMeTp He SBNATCA NPo6ieMoli ANA CUHTaKCUMYeCcKoro aHaamsaTopa
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npu ycnoBuu, YTo JOKYMEHT cooTBeTCcTByeT cTaHfapTy XML. VMcnonb3osaHne nmeH XML nossonset go6as-
NATb — Hanpumep, B ycTapesllee nporpammHoe obecrneyeHne — HOBble BO3MOXHOCTU 6e3 paspylueHus
CTapoii BEpCUN CUHTaKCMYeCKOro aHanusaropa.

5.3 ToyHOCTb

OT10T hopMarT chaiinia He yuuTbiBaeT TOYHOCTb NPeCTaB/IeHNA YNCIOBbIX 3HauYeHuii. OH HeceT OTBET-
CTBEHHOCTb 3a MporpamMMy, reHepupyLLy HanMcaHne Takoro Kosimyectsa Undp, KOTopoe Heo6xoanmo Ans
npaBuIbLHOIO NpeAcTaB/fieHNs LeneBoro obvekrta. OgHako notpebutens AMF fo/keH npounTtatb U o6pabo-
TaTb Yyncna ABOWHON TOUHOCTH (64 6UT).

5.4 bypyuwne nsmeHeHna 1 AONONHEHUSA

B TO Bpems kak AONOMHUTENbHbIE 3/1eMeHTbl XML MoryT 6bITb NpeABapuTesibHo obasnieHbl K 1l060My
dhaiiny AMF ons BHYTPeHHUX Lenel, Takne Ao6aBkM He [O/DKHbI paccMaTpuBaTbCst Kak YacTb AaHHol cne-
uudpmkaymmn. HeodmymansHblili anemeHT AM F MOXeT 6bITb NPOUTHOPUPOBaH J1t06bIM NoTpebutenem AMF 1 He
MOXeT OblTb COXpaHeH 1M BOCNPOU3BEAEH NPUIOXKEHNEM pefakTopa. 3NeMeHT CTaHOBUTCS odmumanbHbIM
TONbKO TOrAa, Korga oOH NPUHAT B aHHOW cneundmkaumm.

6 O6wasa cTpykTypa

6.1 daiin AMF fo/mkeH HaunHaTbcst ¢ 06bABNeHNs XML ¢ ykasaHnem Bepcum XML 1 KOAWPOBKU, Ha-
npumep:

<7xmlversion="1.0* encoding- UTF-8"?>

Mo ymonuaHnio XML-Bepcus gomxHa 6biTe 1.0. Heobxoaumo ykasbiBaTb Tonbko utf-8 m utf-16. Hepac-
no3HaHHas KoAMpPOBKa A0/DKHA Bbi3biBaTb CO0I haiina 3arpysku.

6.2 Mpo6enbl n XML-cTaHAapTbl MOryT 6GbiTb BHeAPEeHbl B haiin 1 f0/MKHbI MTHOPUPOBATLCA NH06bLIM
MHTEPNpPeTaTopoMm:

<I*-ijgnorethiscomment ->

6.3 OctaBlascs yacTb paiina fo/mkHa ObiTb 3ak/oueHa mexay Havanom </amf> u koHyom </ amf>
TEroB. D/IEMEHT ykasbiBaeT Ha Tun dhaiina u BbINONHAET TpeboBaHne 0 ToM. 4yTobbl Bce XML-chaiinbl nme-
N OAMH KOPHEBOI 3/1leMeHT. ATpMGYT Bepcumn chaiina gosmkeH 6biTb COBMECTUM ¢ Bepcueli ctaHgapta AMF.
Takke MOXHO UCMONb30BaTb CTaHAAPTHbIE aTpubyThl XML. Pasmepbl n3genvsa onpegensitoT B MUIIMMETPaX,
AroliMax, dytax, meTpax u MukpoHax. [1o ymonuyaHuio pasmepbl U3fenuns onpeaensiotT B MUIIMMETpax, Ha-
npumep:

<amfunit="millimeter' version="1.0" xml:lang="en"
xmins:amf="www.astm.org/StandardsyF2915-14">

6.4 CTapToBblli 3/1EMEHT 1 3aKpblBaloLLMe Tern 3akntoyeHbl B <amf/>. ECTb NATb 3/1IEMEHTOB BEPXHETO
YPOBHS:

- anemeHT <object>onpeflenfleT o6bem nnn o6bLeMbI MaTepuana;

- anemeHT <material> onpegenseT oguH matepuan Ana U3roToseHus. ITOT Matepuan Jo/xeH BbiTb
naeHTMuLMpoBaH. MaeHTudmnkaTop o/HKeH 6biTb YHUKa/IbHBLIM U He paBHATbCS O:

- aNIeMeHT <texture> — Heob6s3aTe bHbIN INeMeHT TeKCTypbl. Onpefenset 04HO N306pakeHVe NNn Tek-
CTypy AnA useta. TekcTypa MMeeT CBOWN naeHTudmkaTop. ViaeHTudukaTop TeKCTypbl fO/MKEH ObITb YHUKANb-
HbIM;

- anemMeHT <constellation> — Heob6sA3aTeNbHbIi 3N1eMeHT co3Be3aus. Vepapxmieckyn 06beauHAeT 06b-
eKTbl ¥ gpyrue co3se3aus B WaboH Ana neyatn. SNeMeHT cO3Be3anss MOXET cofepxaTb uaeHTudukarop
06bekTa, KOTOPbIA AO/MKEH ObITb YHVKa/IbHbIM. ECM HE yKa3aH 3/1eMeHT CO3Be3us, KaXAblil 31eMeHT 00b-
eKTa [Ao/KeH 6bITb MMNopTupoBaH. MoTpebuTensckoe nporpammHoe obecneveHne MoXeT onpeaenstb OTHO-
CUTeNbHOEe pacnosnioxeHne 06BLEKTOB, ecnn B dhaline ykasaHo 6o1ee 04HOro 06bekTa,;

- aneMeHT <mctadata> — Heo6s3aTe bHbIN 3/1eMEHT MeTafaHHbIX. YkasblBaeT AONO/HUTENIbHbIE CBe-
AeHunsa 06 06bekTax u afieMeHTax, cogepxawuxcs B dpaiine.

6.5 [ns nonHodyHKUunoHansHoro aina AMEHe06X04MM TONbKO OAMH 3/1EMEHT.


http://files.stroyinf.ru#             
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7 XapakTepuUcTuKn reomeTpumn

7.1 O6bwwue

7.1.1 3nemeHT BEpXHEro ypoBHsi <object> 06bABNSAET YHUKasbHbIN NAEHTUNKATOP W AO/MKEH comep-
XaTb OfVH [0YEepPHUA aneMeHT <mesh>. 3neMeHT <mesh> cofepXunT ABa A0YEepPHUX 3neMeHTa: <vertices> un
<volume>. 3nemeHT <object> HeobA3aTeNIbHO MOXET CCbIIaTLCA Ha MaTepuan.

7.1.2 3nemeHT <vertices> onvcbiBaeT BCE BEPLUMHbI TPEYTO/IbHUKOB, KOTOPbIE UCMO/b3YIOT NPU NOCTPO-
eHun obbekTa. Kaxaol BepLuMHe TpeyrosibHuka npucsavBaeTcs uaeHTUMKaLWOHHbIA HOMep B BUAeE LEenoro
yncna B TOM Nopsifke, B KOTOPOM OH 06bSIB/IEH, HAUMHAsA C Hyns. TpebyeMblii JoUYepHUii anemeHT <coordinates>
[JaeT nosuumio B TpexmepHom (3D) NpocTpaHCTBe, UCNO/b3Ys AOHEPHUE 3IEMEHTbI <X>, <y> 1 <z>

7.1.3 To kpaiiHein Mepe 0AWH 3aneMeHT <volume> goskeH 6bITb BK/IOYEH noc/e nonyvyeHms nHdopma-
LN 0 BepLunHe TpeyronbHuKa. Kaxgblli <volume> cofepXutca B 3aMKHYTOM o6beme ob6bekTa. Heckonbko
3/1eMeHTOB <volume> MOryT 6bITb BK/THOUEHbI B OAWUH 06BEKT. He A0/MKHO GbiTb NEPEKPbITbIX 3/IEMEHTOB.

7.1.4 B npouecce TeccensAuun NOBEPXHOCTU 06bema B npefenax kaxaoro anemeHTa <volume> He-
CKOJIbKO 3/1IEMEHTOB <triangle> 6yayT Mcnosb30BaHbl 418 OnpefeneHns TpeyronbHUKOB. Kaxablli aneMeHT
<triangle> fo/mkeH NMeTb TPY BEPLUUHBI. VHAEKChI TPeX BEPLUMH TPeYrosibHUKa AO0/MKHbI ObITb yKasaHbl C UC-
NoNb30BaHNEM 3NEMEHTOB <v1>, <v2> n <v3>. BepLluuHbl AO/MKHbI ObITb YNOPSAOYEHbI B COOTBETCTBUU C
npasu/ioM NpasoVi pykn (BepLUUHbI NEPEYNCNAINTCA B Nopsake o6xofa NpoTUB 4acoBoW cTpesnkn). Kaxaomy
TPeyrosibHWUKY NpucBamBaeTcst MAEHTUMUKALMOHHbLIA HOMep B BUAe LIe/10ro Yncna B TOM Nopsake, B KOTOPOM
OH 6blN 06bAB/MEH, HAUYMHAA C HYNA (CM. PUCYHOK 1).

7.1.5 TeomeTpus He MOXeT 6bITb UCMO/Ib30BaHA [/19 ONUCaHWUA CTPYKTYpbl noafgepxkn. [JomkHa ObiTb
onucaHa TO/IbKO KOHeYHas LienieBast CTPyKTypa.

<?xml version-"1.0“ encoding-"UTF-8"7?>
<amf unit-"millimeter">
<objoct id=“0~>
<mesh>
<verticee>
verte€>x>
<coordinates>
<X>0</Xx>
<y>1.32</y>
<z>3.715</z>
</coordinates>
</vertex>
<vertox>
<coordtnaten>
<x>0</x>
<y>1.269</y>
<z>2.4S354</z>
</coordinates>
</vortox>

</varticas>

<volumo>
<trisngle>
<vI>0</vi>
<v2>1</v2>
<v3>3</v3>
</triangle>
<eriangle>
<vi>I</vi>
<v2>0</v2>
<v3>4</v3>
</trlangle>

</volume>
</mesh>
</object>
</amt>

PucyHok 1— Ba3oBbiit AMF-ghaiin

NMpumeuaHne — Ha pucyHke 1 nokasaH 6a308Bbiii AMF-chaiin, cogepxalluit TONbKO CNUCOK BEPLUUH TPEYTofb-
HUKOB. JTa CTPYKTypa COBMECT/MA CO cTaHAapToMm STL.
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7.2 CrnaxeHHaa reomeTpus

7.2.1 o ymonyaHuio Bce TPeyrosibHUKW JO/MKHbI ObITb MIOCKMMUW. B cnyyae Hannuns M3orHyTbix Tpey-
rO/IbHUKOB HEOOXOAMMO YMEHbLINTL KOMIMYECTBO CeTYaTbIX 3/1IEMEHTOB, HEO6XOANMbIX A1 ONUCAHNA KPUBO-
NVHeliHOW noBepxHOCTW. HekoTopoe nporpaMMHoe obecneyeHue (CMm. pasgen 14) MoxeT NpourHopupoBsatb
NHGOPMALMIO O KPUBU3HE TPEYrONIbHUKOB.

7.2.2 B npouecce npeobpas3oBaHWsA U3OTHYTbIA TPEYrofibHWUK AO/MKEH OblTb PEKYPCUMBHO pasfenieH Ha
yeTblpe TpeyrosibHuKa, 4To6bl CChOpMUPOBaTHL OKOHYATESbHbI BPEMEHHBI HAabop NAOCKUX TPeYroNbHVKOB.
ny6uHa pekypcun AOo/MKHA PaBHATLCS NATY.

7.2.3 CospaBaeMoe nporpamMMHoe obecrneyeHne, KOTOpoe reHepupyeT reoMeTpuio 06bEKTOB, AOIKHO
aBTOMaTWNYECKM ONpeaensTb YNCMO KPUBOMHEHbIX TpeyronbHMKoB. Co3gaBaemoe nporpammHoe obecneve-
HMe AO/HKHO reHepupoBaTh LieNeBylo reoMeTpuio 06bekTa, 3aMeHss U30THYTble TPEYTro/IbHUKM Ha Nockue.

7.2.4 BeplunHa M30THYTOrO TPeyrosibHMKa MOXeT CoAepXaTb [OYEePHWIA anemMeHT <normal>, KOTopblii
yKasbiBaeT HOpMasib K MOBEPXHOCTU B 3TOl BeplumHe. Hopmasb fo/mkHa 6biTb €4UHNYHON ANWHBI, Hanpassne-
Ha Hapyxy 1 pacnosioxeHa nepneHanKyIsapHO K BEpLUMHaM TPeYrosibHuKa.

7.2.5 Ecnv BeplumHa TpeyronbHMKa ccblinaeTcs Ha ABa anemeHTa <volume>. Hopmasib BASETCA TOXAe-
CTBEHHOW A/19 Kaxoro anemeHTa <volume>.

7.2.6 dnemeHT <edge> MCNONb3YKT 4718 ONpefeneHns KpUBU3HbI OAHOTO0 HeNMHERHOro Kpas, coeau-
HAIOLLEero ABe BepLUVHbI TPEYro/ibHUKOB. KpuBU3Ha 3aaeTcs KacaTte/lbHbIMWU BEKTOpaMu, HanpasieHHbIMU OT
Havasia K KOHLy KPpOMKM.

7.2.7 Hopmanu He onpefensioT 4715 BEPLUMH MJIOCKMX TPEYrosibHUKOB. BOKOBbIE 31eMeHTbl He onpee-
NATCA AN KPOMOK MIOCKUX TPEYTrosIbHUKOB.

7.2.8 Tpv vHTepnpeTauunm Hopmanei 1 kacaTesibHbiX HE06X0AMMO MCMOb30BaTb DPMUTOBY MHTEPNO-
NAUMI0 BTOPOW cTeneHn. PopmMy bl 415 NPOBEAEHNA UHTEPNoNsauun ykasaHbl B MyHkTe A.3 (npunoxeHus A).

7.3 OrpaHnyeHUs B reomeTpuu

Mpu NOCTPOEHUN reoMeTpUKN 06bEKTA CriefyeT cobMaaTh Cneayolume orpaHNyeHus:

- K&XAbI TPeYronbHWK JOMKEH UMETb POBHO TPU PasfivuHble HEKOIMHeapHbIe BEPLUMHBI;

- TPeYrofIbHUKM He [LOMXKHbl nepecekaTbesi. TPEYroNbHUKU MOTyT COMpUKAcaTbCA TOMbKO B UX OBLLMX
pebpax nnu o6LWwnx BepLINHaX:

- 06beMbI AO/DKHBI 6bITb ONUCaHbI B BUAE HENPEPbLIBHOTO NpOCTpaHCcTBa:

- 06bEeMbI HE [O/MKHbI NepekpbiBaTbLCS;

- KaXaas BeplUHa A0/MKHA UMETb CCblSIKY HE MEHEE YEM Ha TPU TPEYTOJIbHUKA,;

- Kaaas napa BepLUMH A0/MKHA CCbINaThCs IMG0 Ha HOMb, IGO0 Ha [1Ba TPEYroNlbHUKA B OAHOM 3/1EMEH-
Te <volume>;

- Mobble fBe BepLUVHbI He JO/HKHbI UMETb OMHAKOBbIE KOOPANHATbLI. MOXeT ObITb UCMO/b30BaH J0MYCK
8—10 egunHnL;

- BHELLHee Hanpas/ieHWe TPeyrosibHUKOB ¢ o6WwumM pebpoM B 06beme [O/MKHO 6bITb nocriefoBaTeslb-
HbIM. BHeLUHee HanpaBneHne onpeaensieT NopsiAKoM BEpLUVH.

8 XapakTepucTuku maTepuana

8.1 O6wue

8.1.1 MaTepvasibl BBOAATCS C MOMOLLbIO AOMOIHUTENBHOIO anemMeHTa <material>. Kaxgbli matepuan
MOXeT ObITb OnpejesieH TOIbKO C MOMOLLbIO O4HOro afieMeHTa <material>. Kaxgomy matepvany npucsavsa-
0T YHUKa/bHbIA naeHTudmkaTop. MaTepuan MOXeT ykasbiBaTbCa Yepes 3HaveHue atpubyTa ID B anemeHTe
<volume>. ID "0" maTtepunana 3ape3epsupoBaH /19 NpefcTaBneHns nycToT B 06beme nsgenus (PUCYHOK 2).

XapakTepucTuku mMaTepuana CoAepXaTcs BHYTPU KaxXOro anemeHta <material>. [jouepHuii anemeHT
<colour> ncnonb3yT ANA yKka3aHUs uBeTa matepuana (kpacHblit/acneHslit/cuHuit/ansda (RGBA)) (NyHKT 9).
JlononHuTenbHble CBOWCTBA Martepuana MoryT 6biTb onpefesieHbl C NMOMOLLbI0 3neMeHTa <metadata> (cwm.
pucyHok 3). OnucaHue anemeHToB AMF cogepxutcs B nyHkTe A. 1(npunoxeHns A).



<object id m0">
<ncsh>
<vertices>
<vertex>
<coordinates »

</coordinatos >
<normal>
<DX>0</nX>
<ny>0.707</ny>
<nz>0.707</nz>
, -</normal>
</vcrtox>

<edge>
<vi>o</vl>
<dx1>0.577</dx1>
<dyl1>0.S77</dyl>
<dzI1>0.S77</dzl>
<v2>1</v2>
<dx2>0.707</dx2>
<dy2>0</dy2>
<dz2>0.707</dz2>

*/edgo>

</verticea>

<volume m aterialid="0">
<trianglo

</trlangle>

</volume>
</aeah>
</objcct>
</amf>

n)
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a) — NOCKUit TPEYroNbHNUK; 6) — WN30THYTLIA TPEYrosbHWUK C UCMONb30BaHUEM HOpManeii; 0} — TPeyroNbHUK, UCMONb3YIO LW Uil KacaTe b
Hble; I) — pa36ueHne N30THYTOrO TPEYrofibHMKA Ha YeTbipe TpeyrosbHuka, 1) — caiin AMF. cogepxawuit KpUBONNHERHYIO TeoMeTpuio

PUCYHOK 2 — Tunbl TPEYroIbHWKOB, UCMOJIb3yeMbIX B CETKe



FOCT P 57591—2017

MpnmeuvaHune — Ha pucyHke nokasaH AMF-ghaiin, cogepxalmnii naTb MaTepmanos. Matepuan 3 — 3T0 OA4HO-
pofHas cmecb NepBbIX ABYX MaTtepuanos B cOOTHoweHUn 40/60 %. MaTepnan 4 — BepTUKaNbHO-TpaANeHTHbI MaTepu-
an. Matepuan 5 — kapkac co CTPYKTYPOW lwaxmMaTHOW JOCKN.

8.2 CMellaHHble U rpajueHTHble MaTepuanbl U CyGKOHCTPYKUUN

8.2.1 HoBble maTtepuasibl MOXHO OnpefenATb Kak KOMMo3uuuu W3 Apyrux martepuanos. ONeMeHT
<coTpoa/le>ncnonb3yeT AN yka3aHWsa NponopLuii KOMNO3ULMM Kak KOHCTaHTa uimn hopmyna B 3aBUCMMOCTH
OT KOOpPAMHAT X. y 1 2. NoCTOAAHHasA NPonopLmMa CMeLLUBaHNS NpUBeAET K NoJsly4eHUi0 04HOPOAHOro Matepua-
na. VisMeHeHue cocTtasa B 3aBUCUMOCTM OT KOOpAMHAT NPUBOAMUT K rpafMeHTHOMY cocTaBy Matepuana. bonee
C/TIOXHblE KOOPAMHATHO-3aBMCUMbIE MPOMNOPLUN MOTYT NPUBOAUTL K MOJTYYEHUHD HENIMHEWHbIX TPaAUEHTHbIX
matepuanoB. ®dopMyna yAenbHOro Beca MOXeT Takke obpallaTbcs K yHKUMM TekcTyp tex (texturoid.x.y.z)
onuncaHue npuBegeHo B A. 1 (npunoxeHve A).

8.2.2 B KOMNO3nUTE MOXET 6bITb MCNOMb30BAHO /1t060e KOMYEeCTBO MaTeprasioB.

8.2.3 /lioboe oTpuulatesibHoe 3HayeHue A0 MaTepuana AO/HKHO 6biTb MHTEPNPETUPOBAHO Kak Hyne-
Basi nponopuus. CyMmma fosieil pa3nnyHbIX MaTepuasioB AO/IXHA 6bITb paBHa 1.

8.3 TMopucTtble matepunansl

8.3.1 Ccbinika Ha hyHKumMio matenalid *0' (MycTo) ucnonb3yeTcs ANS onpefeneHns NopucToli CTPYKTY-
pbl. lona nyctoTbl go/mkHa 6biTe van 0 unm 1. flio6oe gpyroe uncno 6yaeT TonkoBaTbes kak 1.

8.3.2 3nemeHT <composite> TeopeTnyeckn MOXeT OblTb UCMONb30BaH /15 NOSIHOTO ONUCaHUA reome-
TpuM 06bEKTA, KakK OTAeNbHAA PYHKLMSA UM Kak TEKCTypa CO CCbINKOM Ha mycToTy. Llenesoe ncnonb3oBaHve
3/1eMeHTa <Composite> o CCbI/IKOM Ha NyCTOTY HEOGXOAMMO A1 ONUCAHUSA KNETOUYHbIX ME30CTPYKTYP.

8.4 CrtoxacTtuyeckue martepuasnbl

8.4.1 Ccblfika Ha rand-chyHKUMIO (X. Y, Z) MOXeT BblTb MCNOIb30BaHa AN ONpeaeneHuns ncesgocayyaii-
HbIX MaTepnanoB. Hanpumep, KOMNO3UTHbLIA MaTepuan MoXeT 06beAuHUTL ABa 6a30BbIX Marepuana B Cay-
YaiHbIX NPOMOPLMAX, B KOTOPbIX TOUHASA NPONOPLMSA MOXET 3aBMCETb OT KOOPAMHAT Pas/IMyHbIMU cCnocobamu.
Rand-dyHkuus (X, y. z) reHepupyeT cnyyaliHyto Touky B ananasoHe [0.1]. koTopasi CoOXpaHseTcs Ha NpoTsxe-
HMM BCEX BbI30BOB (DYHKL MM, CM. A.4 (NpuioxeHns A).

9 XapakTepuctuku useTta

9.1 O6bwue

9.1.1 LeTta mMoryT 6bITb BBEAEHbI C UCNOJ/Ib30BAHNEM 3/1eMeHTa <colour>u ykazaHnem cpopmata RGBA.
Mo ymonuyaHuio LBETOBOE NMPOCTPAHCTBO JO/MKHO 6bITb SRGB [2]. HO anbTepHaTMBHbIE NPOINAN MOTYT 6bITb
yCTaHOB/IEHbI C NOMOLLbIO Tera MeTafiaHHbIX B KOPHEBOW <amf> anemeHT cM. A.1 (npunoxeHve A). dnemeHT
<colour> MoXeT 6bITb CBAA3aH C 3/IeMeHTOM <material>. YTo6bl cBA3aTb LBET U marepuas, UCrnosb3yeTcs
3N1eMeHT <object>; uTo6bl NOKpacuTb BeCb OOLEKT, UCMOJb3yeTcs 3/1eMeHT <volume>. dnemeHT <triangle>
ncnosnb3yeTcs A8 MOKPackn TPeYrosibHUKa. SneMeHT <vertex> CAyXWT AN CBA3W LBeTa C onpejeseHHol
BEPLUMHON TpeyrosibHmKa (CM. pUCYHOK 3).

9.1.2 Ecnu uBeT He ykasaH, TO M0 YMOMYaHMWIO0 NCNoNb3yoT 6enblii LBeT.

9.1.3 LigeT o6bekTa MOXeT 6bITb ONpeAesieH LBeToM Matepuana cneuudukauun. LiBeT nepekpoisaeT
06bem obbekTa.
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<?xml vexoion-"1_.0* encoding»“UTP-8"?>
<amf unit-"mil llmeter">

" .material
~"metadata type-"Name">Stif£fMaterial</metadata>
<color> _
rO</ir>

<b>1-z</b*
, </eolor>
~/material>

«texture i1d-""2" width-40" height-"26" type-""grayscale'>
TWFU1G1ZJGRpC3RpbmdI*XNoZUQe IGS vctCB
vbmxS 2175 XOrip<ryBy2KrKrb24s10J1dCBieS
BOeCJrZ2WpbmWibCFyZHBhe3WpbS4g*"Bn~v ™ 2>
.S%%S*S/iZCIBZimeCYszI*CBBaGIj&Cchth
all

<}Cexture>

«abject i1d-"0">
<mesh>
<vcrtices>

«/vertices»
«volume meiterialid-"1">
<Color*
<r*0.9</r>
<g>0.9</g*
<b>0-2</b*
em*O.B</**
mc/color*

<triengier
<v2 ->0c/vl >
<v2>1</\r2 *
<v3»3</v3>
«cexwnp rtexicr--1» gtexief-";?" bfxidm»3m>
<Ufcox2>0.2</vG*"1S
<utox2>o0 .21</utex2>
<utex3 >0.01S</uccx3>
«fW fX1iO, 65</vC93ii>
<vtex2>0.72</vtex:z >
<vtex3>0.Sl<2vtex3>
«flexTap»
</trianole>
</voJume>

«/rneeh»
«/object>
</amfE*
PucyHok 3 — XapakTepucTuku ugeta
MpumeyaHne — CNMOWHON LUBET MOXET ObITh CBA3AH C MaTepuasioM ToMaca WA BeplUnHbl. BeplinHa MoxeTt

6bITb TaKXe CBA3aHa C KOOpAMHaTOW B (haiine uBeta TEKCTYpbI.

9.2 T[pagauyuu UBeTa 1 0TOGPaxXeHne TeKCTyp

9.2.1 LiBeT MOXeT Takke ObiTb OnpefesnieH Co CCbIIKOW Ha hOpMYsibl, KOTOPblIE MOFYT UCNO/bL30BaTh
pasninyHble YHKLUK, BKIOYAA (YHKLMIO KapTbl TEKCTYpPbI.

9.2.2 Tpwn obpauieHun K dhopmysie anieMeHT <colour> ykasbiBaeT LUBET, KOTOPbI/ 3aBUCUT OT KOOpAWHA-
Tbl. B chaiinax MoryT 6bITb MCNO/b30BaHbI N1I06ble MaTeEMaTUUYECKME BbIPaXEHNS, KOTOPble coyeTaloT B cebe
hyHKLMK, onncaHHble B A.2 (NpunoxeHus A). Hanpumep, ncnons3oBaHue rand-gpyHkumum (pyHkUmMm cnyyaii-
HbIX 3HaYeHWin) gonyckaeTca 418 NceBAocayYaliHbIX LBETOBbIX CXeM. TexX-yHKLMA AonyckaeT 3aBUCMMOCTb
LBeTa 0T KapTbl TEKCTYPbI UM n306paxeHns. Ytobbl 3a4atb NONHOLBETHOE M306paxeHne, kak npaBuno, Tpe-
6yeTcst TpPW TEKCTYPbl — M0 OAHOW Ha KaxAblli LLBETOBOI kaHan. YTo6bl co3faTb MOHOXPOMHOE M306paxeHue,
06bIYHO 40CTATOYHO OZHOM TEKCTYPbI.

9.2.3 Korga BepLlUMHblI OAHOrO TPeyrofibHYka UMENT pasHble LBeTa, BHYTPEHHWI LBET TpeyrosibHuKa
6yfeT NMMHeHON nHTeprnonsauuein Mexay 3TUMK LBeTamu, ecnn UBeT TpeyroibHuka He 6bi1 ykasaH fBHO (LBeT
TpeyrosibH/Ka UMeeT MPUopuTET Hafj LBETOM BepLiMHbl). EC/in Bce Tpu BepLuVHbI TPeyrosibHuKa cogepxar

9
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oTOGpaXeHne ofHOM 1 Toit e ID-TeKcTypbl Ans A6oro kaHana (r, g. b unu a), To UBET 3TOr0 KaHana Tpey-
roNbHVKa AO/MKEH GbITb U3BNEYEH U3 TEKCTYPHOW KapTbl, OTMEHSIA NPW 3TOM LBET TPEeYyrosbHuKa.

9.3 Tlpo3payHocTb

Co3pgaHve BUAUMOCTY YaCTUYHOW MPO3PavyHOCTV MOXET ObiTb BbIMO/THEHO Yepes3 kaHa/n MpPo3payHoCcTu
<a> anbda-KkoMNO3UTUHIOM MyTeM 06beAuHeHUs LBeTa nepegHero nnaHa c uBeToMm poHa. 3HadeHue "0’
yKasblBaeT Hy/NeBYIO MPO3PayYHOCTb, TO €CTb CUTYaLMIo, KOrga UCNosb3yeTcs TOMbKO LBET nepeHero nnaxHa.
3HauveHne T ykasbiBaeT MOJIHYI0 NPO3pPaYHOCTb, TO €CTb CUTyaLuto, KOrAa UCMO/b3yeTCcs TOMIbKO LBET hoHa.
[MpomeXyTouHble 3Ha4YeHWUs JIMHEWHO MHTEePNoMNPYITCA MexXay LBeToM dioHa U LUBEeTOM NepegHero nnada.
OTpuuaTenbHble 3Ha4YeHUs okpyrneHsl Ao 0. a 3HauyeHns 6osblue eguHnubl — Ao 1. LiBeT choHa TpeyrosibHuka
OO/MKEeH COOTBETCTBOBATL LIBETY BepLUMHBI. LIBeT dhoHa BepLUUHbI AO/HKEH COOTBETCTBOBATL LBETY 06bema,
3aTemM — LiBETY 06bekTa 1 3aTeM — UBeTy MaTepuana (B nopsifike y6biBaHUs npuopuTeTa).

10 XapaKTepuCTUKN TEKCTYp

10.1 SnemeHT <texture> ucnosnb3yeTcs A9 CBA3bIBaHUA textureid (TEKCTYpupoBaHus) ¢ onpeAenieHHbl-
MV TEKCTYPHbIMU AaHHbIMW. Pa3mep TEeKCTYpHOI kapTbl AO/MKEH ObITb yKa3aH. [ogaepxvsatoTcs 4ByMepHbIe
(2D) n TpexmepHble (3D) TekcTypsbl. [JaHHble [O/MKHbI GbITh NPeACcTaB/eHbl B BUAE psAa 3HauYeHuli rpagaLuii
ceporo B gnana3oHe [0—255]. Kaxgoe 3HayeHne xpaHUTCS B 04HOM GaiiTe n kogupyeTtcs B Base64.

10.2 YnopsifoyeHue [aHHbIX OO/HKHO HauMHATbLCA C JIEBOTO BEPXHEro yrnia v UATW c/fieBa Hanpaso U
cBepxy BHU3. 3D TekcTypa 6yfeT ykasbiBaTb CHayana Ha nepBoHavasbHbI CNOKM, a 3aTem NoBTOPATLCA ANs
BCEX MOCMeAyloLnX C0eB B COOTBETCTBMM C MPaBWIOM NPaBoi pyku. [laHHble GyAyT ONTUMU3NPOBAaHbLI UK
[06aBneHbl C HyNeBbIMY 3HAYEHUAMW B COOTBETCTBMM C yKa3aHHbIM pasMepoM TeKCTYpbl.

10.3 [Ina HanoXeHWsa TeKCTYpbl Ha TPeYrosibHWK WCMONb3yeTCa 3/1IeMEeHT «texmap», onpeaenstowuii
U-. V- (onumoHanbHo) u W-koopAvHaTbl AN KaXA0A BepLUMHbl 3TOro TpeyronbHuka. Ecnm Tekctypa umeet
CBOICTBO "yepenuua” u cOOTBETCTBYET 3HauYeHuto True, To Nto6ble 3HavyeHus U. V , W, He nonagatoLuve B fna-
nasoH [0.1]. 6yayT onpepenstbcs no mogynto 1. Ecnuv TekcTypa MMeeT CBOMCTBO "uepenuua” u cooTBETCTBYET
3HayeHuto false, To 3HayYeHWs, KOTopble He nonajalT B npefesnbl AnanasoHa [0.1], 6yayT cooTBeTcTBOBaThH O
(Npo3pauHblii). TekCTypbl AO/MKHbI ObITb IMHERHO UHTEPNONNPOBAaHbI 417 KaXAOro TpeyrosibHuka. Tpeyrosb-
HWK AO/MKEH BKOYATb TOSIbKO OAMH 3NneMeHT <texmap>. [epekpbiBatoLwnecs TEKCTYPbl JO/MKHbI ObiTb 06b-
efiIHeHbl B ejMHYI0 TEKCTYpY, Mpexje YeMm HaknaablBaTbCsA Ha CeTky.

11 3nemeHTbl rpynnupoBaHua (co3sesamns)

11.1 Heckonbko 06BLEKTOB MOTYT 6bITh pasmelleHbl BMECTE C MOMOLLbI0 3/ieMeHTa «constellation» (cm.
pucyHok 4). dnemeHT «constellation» MoxeT onpefennTb NOMOXeHNE N OpUeHTaLNI0 06 LEKTOB A1 NOBbILLe-
HUSA 3(PPeKTMBHOCTM yNakoBKu 1 onucaTb 60/bLIVE MacCVBbl OAVHAKOBbIX NPeAMeToB. dneMeHT <instance>
onpefenseTt nepemelleHne n BpalleHne obbekTa B npouecce npeobpasosaHus. CMelleHne 1 BpalleHue
[O/KHBbI OblTb OnNpefenieHbl N0 OTHOLUEHWIO K UCXOAHON MO3vMuuWM 1 OpueHTauum obbekTa, onpeaeneHHbIM
nepBoHayasibHO. Yr/bl NOBOPOTA A0/KHbI ObITb YKa3aHbl B rpagycax. CHavyana npyMeHsTCA BpalleHus Bo-
Kpyr ocv X 1 OCu Y, a 3aTeM — BOKPYr OCU Z.

11.2 SnemeHT «constellation» moxeT BkIouaTb B ceba gpyrme anemeHTbl «constellation» ¢ Heckosnb-
KUMW YPOBHAMU nepapxun. OfHAKo LUKINYeckue onpefenieHns anemeHToB «constellation» ncnonb3osartbes
He JO/KHbI.

11.3 Tpu HaMYMM HECKOMbKMX OOBLEKTOB U 3/1IEMEHTOB «constellation», onpeAeneHHbIX B 04HOM daii-
ne. fOCTYNHbI 415 NeYaTn TO/IbKO 06BbEKTLI 1 3/1eMeHTbl «constellation» BepxHero yposHs.

11.4 B anemeHTe «constellation» opueHTauna neyatn 6ygeT ykasaHa no ymMon4aHuio.

10
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<?xTl version*"1.0* encoding**VTF-9"?>
<amt unle*Mmillimeter'*

"material id*"I1">
"metadata type*‘Name" >StlftMaterial"/metadata*
<color*

<g>t"/g*
<b*1-x"/b>
S </color*
" ./material >

<ob)ect id-“0*“>
<maab>
<verticen*

</verticea>
<voJumi* material id* “1'»
«color»
<I»0.9</K*
<y>0.9</g>

«wS<?, ««/m»
«/color»

<triangle>
<vI*0</vI™*
v2>l</v2>
<vj>3</vj>
«eoxraap reexid**1*“ gtexid*'"2e btexid*" 3 b
<utexl *0 .1</ut«xl >
<utex2>021</utex2>
"Utax3*0.1S"/utax3*
<vtexl*o.65</vtaxl*
727 /vtox2>
<vtex3>0.91<lvtcx3 >
</caxsap>
</trianglc>
*/volume*
Kk/meoh>
«/object»
"/amt>*

PucyHok 4 — SnemeHTbl <constellation>

MpumeuvyaHne — BnemeHTbl <constellat»on> MOryT Bk/OYaTh B ceb6s1 HECKO/IbKO 06BEKTOB BMecCTe.

12 MeTagaHHble

OnemMeHT <metadata> Heo653aTe/IbHO MOXEeT UCMO0Nb30BaTbCA A8 YKa3aHUs J0MNOHUTE TbHON NHAOop-
MaLmmn 06 onpegenieHHbIX 06bekTax, reoMmeTpun n Matepuanax (CM. pucyHok 5). C NnoOMOLLbO 3TOro a/1eMeHTa
MOryT YKa3blBaTbCA UMS. TEKCTOBOE ONUcaHue, aBTOPCTBO, MHGIOpMaLmMa 06 aBTOPCKUX NpaBax v cneuuasnb-
Hble MHCTPYKUMM. DneMeHT <metadata> MOXeT OGbiTb BK/IIOYEH B Ka4yecTBe [0OYEpPHEro 3siemeHTa B <amf> ¢
Lenbio ykazaHus atpubyToB Bcero paiina wiv B Ka4ecTBe JOYEPHEro 3/ieMeHTa 06beKkToB, 06bEMOB 1 MaTe-
puanoB. 3ape3epBNpPOBaHHbIE TUMbl METaAaHHbIX U X 3HAYeHWs nepeuncnerbl B Al (NpunoxeHune A).
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<?xml version-""! .0n encoding*"UTF-8n?>

<amf unit="millimeter">
«metadata type*"description”>Product 123</metadata*
«metadata type*'author'>John Smith</metadata>
«metadata type*'cadn>$olidX 2.2</metadata>
«metadata type*'hame''>Part I</metadata>
«metadata type-"'revisionn>1l.3A«/metadata>

«object ObjectlD="0n>
«metadata type*'hame’>Component I</metadata>

«/object>
</amf>

PucyHok 5 — MeTapgaHHble
MpumeuvaHne —JononHNTENbHbIE CBEAEHNA 06 06bEKTB MOTYT XPaHUTBCA C MOMOLLbIO 3/IeMeHTa MeTagaHHbIX.
MO,CI,I/I(bVIU,VIpOBaHHbIe TUNbl MeTafaHHbIX A0/DKHbI UCMOM1b30BaTb ApYyroe nMa. HanpuMmep:

<xamf:metadata type="myattribute">mydata</xamf:metadata>

13 ApxuBuposaHue

13.1 AMF pomxeH xpaHutbcs 60 B BUAe NPOCTOro TekcTa, Mbo B ckaToMm Buge. Cxatme JO/MKHO
6bITb BbIMONIHEHO B chopmaTe ZIP-apxuBa [3] n MoxeT 6bITb CAenaHo Nosib3oBaTesieM BO BPeEMs 3anucu ¢ no-
MOLLbIO NPUIOXEHNA N HECKOJIbKMX OTKPLITLIX 61BMOTEK CxaTus, Takmx kak Reference [4].

13.2 O6e Bepcun thaiina — cxaras U HecxaTas — OyayT umMeTb paclimpernve AMF. Wcnonb3yemoe
nporpaMMHoe obecrneyeHne JO/KHO OnpeAennTb, ABAsSeTcA v ailn apxvMBHbIM Wan HeT. Ecnun dpaiin 3a-
apxvBMpOBaH. TO HEOOXOAMMO BbINO/HUTL €70 AEKOMMPECCU0 BO BpeMs yYTeHus. J1lo6oii haiin, KoTopblii He
HauMHaeTcs € Tera <?xml>, Jo/mKeH ObITb MHTEPNPETUPOBAH Kak cxartblii chaiin xml.

13.3 Kpowme TOro, gpyrve caiinibl — Hanpumep, 3/1eKTPOHHbIE NOANNCA — MOTYT GbITh BK/THOYEHbI B ap-
XxuB ZIP. TeM He MeHee Tosibko AMF-chailin ¢ Tem xe nMeHeMm, 4To 1 halin apxuea, 6yaeT npoaHanM3npoBaH
nporpaMmHbIM obecneveHvem. OTcyTcTBYe paiina ¢ TakuM MMEHEM BbI30BET OLLUMOKY.

14 MunHumanbHble TpeboBaHuA gNA peannsaymn

14.1 MwuHumanbHbli AMF npov3BoauTeNns AOJ/HKEH reHepvpoBaTb CxaTblii aiin ¢ oAHOro o6bekTa.
OfvH 06BbEKT byaeT cogepxaTb CeTKy, BKIHOUYAKLLYH TO/IbKO OAMH TOM.

14.2 MuHumanbHbli AMF noTpe6utens Ao/HKeH pa3apxnBupoBath halin ¢ 04HOro 06beKTa U UrHOpU-
poBaTb /1l06ble LBET, Matepuasl, TEKCTypy, aieMeHT «constellation» nan metagaHHble.

12
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MpunoxexHue A
(cnpaBoy4HOE)

PykoBoacTBo no BHegpeHuto cxembl AMF XML

A.1 2nemeHTbl AMF

MepeyeHb anemeHToB AMF npepcTaeneH B Tabnuue A.1.

Tab6nunuya Al — lNepeyeHb anemeHToB AMF

Poputensckuii
OnemMeHT 3/1eMEHT ATpnbyT
(anemeHTbI)
<MX>.
<ny>, <normal>
<nz>
<volume> <mesh>
materialid
<triangle> <volume>
<vl>, .
<v2>, <t<r|adngli>
3> edge
<texture>
id
width
height
depth
type

Pa3spelLeHo
T HECKOJbKO
3/1EMEHTOB?

Het

fa

Ja

Ja

OnucaHune

HopmanusoBaHHble X-. Y-UNU Z-KOMNOHBHTbLI HOP-
Ma/im K NOBEPXHOCTN B BEPLUUHE.

OnpegensieT 06beM OT YCTAHOB/IEHHOTO CMUCKa
BEPLUNH.

NpeHTudpukatop matepuana, npUMeHsieMblid K
3TOMY 06bEMY.

OnpepgenseTt TpeyronbHUK U3 Tpex sepwuH B 3D.
B COOTBETCTBMM C NPaBWIOM NpaBeli pyku (NpoTus
4acoBOW CTpeskM).

VNHAEeKC BepluvH, OnpeAensiowmx TPeyrosbHUK
WU TpaHb.

YKasblBaeT faHHble TeKCTypbl, KoTopas 6yseT uc-
Nno/b30BaTbCA. C NOMOLLbIO teX-pyHKLMK B hopmye.
CofepxuT nocnegosaTensHocTb Base&4 ¢ 3akoau-
POBAHHbLIMU 3HAYEHUAMU W C yKa3aHUEM 3HauYeHus
nuKcenei TEKCTypbl.

HasHauaeT 4151 HOBOW TEKCTYPbl YHUKa/bHbIN! D.

LWnpuHa (pasmep Mo ropu3oHTanu, X) TEKCTYpbl B
nUKCeNsx.

BbicoTa (60K0BOW pa3mep, y) TeKCTypbl B NuKce-
nAax.

Fny6uHa (BepTukanbHblli pasmep, z) TEKCTypbl B
NUKCensx.

OnpegenseT, MOXeT 1 TekcTypa ObITb MANTOYHOMA.
3HaueHue true o3HauvaeT "nautouHas'. Sllo6oe gpyroe
3HaueHue He nogpasymeBaeTt NAuUTKy. /llobas TekcTy-
pa. oTo6paxeHHas 3a npefenamv 3afaHHoro guana-
30Ha. J0/KHA BO3BpaLLaTh K HyJIEBOMY 3HAUYEHUIO.

KoaupoBaHue faHHbIX B TeKCType. B HacTosulee
BpeMsi AO/DKHbI 6bITb "OTTEHKU ceporo”. B pexume
rpagauuii ceporo Kaxablii nukcenb npeacTasneH of-
HUM GaiiTom B Anana3oHe (0—255]. Korga tekctypa
3a/iaeTcs C NOMOLbI0 tex-PyHKUMW. 3TN 3HAYEeHUs
npeobpasyloTca B OAHY TOUYKYy B AuanasoHe [0—1]
(cm A.2). MonHouBeTHOe u3obpaxeHne, Kak npasu-
no. TpebyeT TpU TeKCTypbl — MO OAHOMY ANSA Kax-
[0ro n3 LBeTOBbIX kaHanos. paduyeckoe oTobpa-
XeHne Npo3payHOCTM MOXeT notpebosBaTb Hannums
4yeTBEPTOro kaHana.

13
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MpopomkeHne Tabnuubl A, 1

onomemT

<texmapl>

<utextl>.
<utex2>.
<utex3>

<ytextl>,
<ytex2>,
<ytex3>

<wtextl>.
<wtex2>.
<wtex3>.

<material>

<composite>

<conslellatk>n>

<instance>

<deltax>,
<deltay>.
<deltaz>

<rx>,

<ry>.
<rz>

14

PopunTtenbckuii
aneneut

(anemeHThl)

<triangle>

<texmap>

<amf>

<material>

<amf>

<constellation>

<instance>

<instance>

ATpubyT

rtexid
gtexid
btexid

atexid

materialid

objectid

PaspeweHo
NI HECKONbKO
3/1eMEeHTOB?

Her

Het

Aa

la

Oa

Het

Het

OnucaHue

KapTa BepwwuH 3aToro TpeyronbHuka (u,v,w) ¢ Ko-
opAvHaTamu 3ajaHHoli TekcTypbl. Ecnn napametp
He yKasaH, koopauHaTa w fo/mKHa 6biTb paBHa Hy/H0.

ID TeKCTypbl KpacHOro kaHana.
ID TeKCTypbl 3e/1EHOT0 KaHana.
ID TekcTypbl ronyboro kaHana.

ID TekcTypbl anba-kaHana.

OnucaHve: KoopauHaThl U. V 1 W (OMLMOHA/bHO)
BEpPLUNH TpeyronbHuka 1.2 n 3.

[ocTynHblil MaTepuan.

YHuKanbHblit ID maTepuana. 3HaueHue 'O’ ID ma-
Tepuana 3ape3epBMpOBaHO ANA 0603HavYeHus ny-
CTOT UK pacxofyemoro mar-na.

KoMnosuTHblii maTepuan. 3Ha4yeHue 4UC/oBOWA
KOHCTaHTbl UM MaTtemaTtuyeckne yHKLUN KOOpAM-
HaT X. Y, Z. onpefensiouiee COOTHOLWEHNE maTepu-
anoB (materialid). Ecnvu 3HaueHune oTpuuartencHoe,
OHO cuMTaeTCcsi paBHbIM Hyso. [ipo6HOe 3HayeHue
yucna AO/MKHO 6biTb OkpyrieHo Ao 1. Ecnm oHo
paBHO Hyn, TO Matepuan OTCyTCTByeT (nycToTa).
MycToTbl MaTepuanoB He [O/DKHbI GbiTb CMeLlaHbl.
CM. B N. A. 2 CNUCOK [ONYCTUMbIX MaTeMaTnyeckmnx
PYHKUNIA.

Ccbinka Ha cyliecTBywowumii matepuan. Ccblnika
He [0/KHA 6biTb PEKYPCUBHO U LUKINYECKOIA.

COBOKYMHOCTb 06BHEKTOB C KOHKpPEeTHbIM MecTono-
NoXeHnewm.

OnpegensieT ID HOBOrO CO3BE3ANS.
COBOKYMHOCTb O6bEKTOB /151 neyatu.

Ccbinika Ha ID cylecTByloLLEro uamn co3gaBaeMo-
ro 06bekTa Unu co3sesgusl. PekypcuBHbie WAW Uu-
KIMYECKMEe CChINKU He JO/MKHbI UCTIONb30BATLCS.

PaccTtofHve nepeHoca B X-, y- WU z-HanpasneHuu,
COOTBETCTBEHHO, B CUCTEME KoopauHat obbekTa ans
co3faHunA aksemnnsapa o6bekTa B TeKyLiemM co3se3ann.

MoBopoT 06bekTa B rpagycax BOKPYr €ro x-. y- u
z-0ceii. COOTBETCTBEHHO, AN CO3AaHNA 3K3emMnaspa
06beKTa B Tekylem co3Be3gun. MOBOPOThI AOMKHbI
6bITb BbINO/IHEHbI B NOPSAAKe X. a 3aTeEM Y U Z.
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OKoH4aHve Tabnuuybl A, 1

Poavrensckm PaspelueHo
nem«m 3M1eMeHT ATprbyT JIN HECKOJIbKO Onvcaxve
(anemeHTbI) 3/1eMeHTOB?
<amf> ,
<object>,
Yka3biBaeT [OMNOMHUTENbHY WHOopMauuio 06
<metadata> <volume>. Oa o6beKTe
<material>, ’
<vertex>
Tun atpmbyTa. 3HaUYeHUsI JO/IKHbI OblTb OL4HUM U3
cnefyowmx:
nate — 6yKBEHHO-UMpoBas meTka 06bekTa, Ko-
Topasi MOXeT 6bITb UCMO/Ib30BaHa MHTepNpeTaTopoM
npy B3anMogfeicTBUK C Nosb3oBaTesnem:
description — onvcaHue CyLHOCTH:
uri — CcCbl/lKa Ha BHELUHUIA UCTOUYHMK, OTHOCALLUIA-
cA K 06beKTy:
author — 3afaet nms(umeHa) asTopa(os):
company — onpegensier KOMnaHuio, reHepupyio-
WM 06BEKT;
producer — 3afiaeT UMs UCXOAHOr0 NPOrpamMmHo-
ro obecneyeHuns v Bepcuu;
revision — onpegensieT NepecMoTp CyLLHOCTY;
tolerance — 3apjaeT HeO6GXOAUMbIA NPOM3BOA-
N CTBEHHbIi AoNyck 06bekTa B cucteme npeanpuaTus’
ype nogpasgenexus;

volume — onpepgensetr o6wWmii 06bLeM 06beKTa
B eAMHuLEe cucTeMbl CybbekTa, KOTopblii byaeT uc-
nonb30BaTbCA 419 NPOBEpPKN (MPUMEHSAETCS TONbKO K
06BbEKTY U 06bEMY);

eiasticmodulus — 3agaeT mMogysnb ynpyroctn 06b-
ekTa. B eagnHuuax CU (Tonbko onsa matepuana);

poissonratio — onpegenseT koadduumneHT MNyac-
coHa mMaTepuana, B eguHuuax CW (Tonbko ans ma-
Tepuana);

colourprofile — useT ICC npocTpaHcTBa, UCMNOSb-
3yeMblii 415 MHTepnpeTauun Tpex LBETOBbIX KaHa-
noB <r>, <> n <b>. MoxeT 6bITb 04MH 13 9sRGBY,
9AdobeRGB9. 9WIDE-Gamut-RGB9. 9CIERGBO9.
9CIELAB9 nnun 9CIEXYZ9 (BepxHuii ypOBEHb TO/TbKO
<AML>)

A.2 MaTtemaTtuyeckve onepauumn n QyHKLUn

MepeuyeHb MaTemaTuyeckux onepauuii n pyHkUuii npefctasneH B Tabnuue A.2.
dopMmynbl, cofepxallme CUMBOJbI, KOTOPble orpaHnyeHbl B XML. Takve Kak "<" u > \ A0o/XHbl CofepXaTbCs B NyH-
kte COATA(T.e. HaunHaTtbea ¢ “[CDATAJ* u 3akaHumBaTbes "]]>).

Tab6nunya A.2 — lMepeyeHb MaTeMaTnyecknx onepayuin u PyHKLni

CrapLUVHCTBO Oneparop Onpepenexve
1 0 Cko6kn 6n1oxa
2 A CTeneHb
3 : YMHOXeHne
3 1 Nenenne

Nornyeckne onepaTtopbl BO3BpaLLaloT nornyeckoe 3Havenme 1 wnm 0. npeactasnswowmin TRUE n FALSE, cooTseT-
CTBEHHO. Hynesoe 3HauveHve npeactasnset FALSE u HeHyneBoe 3HauyeHue npepactasnsetr TRUE.
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OkoHuaHue Tabnuuybl A.2

CTapwunHCcTBO

4

4

Onepatop

+

and
or
xor
1
mod(a.b)
sin(x)
00s(x)
tan(x)
asin(x)
acos(x)
atan(x)
floor(x)
ceil(x)
sqrt(x)
In(x)
log10(x)
exp<x)
abs(x)
max(x.y)
min(x,y)

rand(x.y)

tex (textured.u.v.w)
tex(textureid.u.v)

OnpepeneHue
Lo6aBuTb
BbluntaHue
PaBHO
MeHbLe. yem(nnu paBHO)
Bonblwe. yem(nnm pasHo)
Touka nepeceveHuns (nornyeckoe W)
Coto3 (nornyeckoe NNN)
PasHuua (nckntovatowee NIN)
OTpuuaHune (nornyeckoe HE)
Mopaynb, B TOM Yncne 4acTuyHbli. Bo3BpaliaeT 0CTaTOK OT AefleHns a Ha b.
CwuHyc, pagnaHbl
KocuHychl, pagnaHsbl
TaHreHc, pagnaHbl
ApPKCUHYC, pagunaHsbl
ApKKOCUHYC, pagunaHsbl
ApKTaHreHc, pagunaHbl
OKpyrnuTb fo 6anxkaiiwero yenoro
OKpyrnuTb A0 6anxaiiero Luenoro
KBazpaTHbIii KOPeHb
HaTtypanbHbiii norapmdm
Ba30Bblil fecATUYHbIA norapupm
OKCrnoHeHTa
ABCONMIOTHOE 3HaYeHne
MakcumanbHoe 3HaveHune
MuvHUManbHoe 3Ha4YeHne

2D wnu 3D koopauHaTbl nHtepsane (0,1J(6e3 yyeta 1). Bo3Bpawaemoe yuc-
N0 [O/MKHO 6bITb CTOMKUM (TOT XXe HoMep A0JIKeH Bcerga 6biTb BO3BpalLeH Ha
Te Xe KoopauHatbl). CM. npuMep peanusauun B nyHkTe A.4.

BosspalliaeT ckansipHoe 3HaueHue C nnasallleil 3ansToil B AuanasoHe
[0.1]. uTOo MHTEepnoONMpyeT TEKCTYpY C textureid B Hayano koopguHat (1, v. w) ans
30-TekcTyp 1 (U, v) ana 20-TekcTyp. Ecnu TekcTypa vmeeT TUN «rpajaunv ce-
poroo, ananasoH (0,1) cooTBeTcTBYeT AnanasoHy (0—255] B JaHHbIX TEKCTypax.
Lienble 3Ha4YeHUsA KOOPAMHAT OTHOCATCS K LEHTPY TEKCTYpPbl C NEPBOr0 MUKCENs,
nmetowero nHaekc 1. Ecnu 3HaveHuns gpobHoe, He06Xx0AMMO UCMNONb30BaTbL Me-
TOA NIMHERHON nHTepnonaumsa. Ecnu koopauHaTel BbIXOAAT 3a Npefesibl He Nan-
TOYHOV TEKCTYpbl, HyNeBOEe 3HauyeHue A0/MKHO 6biTb BO3BpaLleHo. Ecnn TekcTy-
pa 2D v z KoopAMHaT 3ajaHa, koopauHarta z Ao/kHa 6bITb NPOUTHOPUpPOBaHa.

Nornyeckne onepaTopbl BO3BpaLLaloT fnornyeckoe 3Havenne 1 wnm 0. npegctasnswowmnii FALSE n TRUE, cootseT-
CTBEHHO. HyneBoe 3HayeHune npeactasnsaet FALSE u HeHynesoe 3HayeHue npeacrtasnset TRUE.
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A.3 ®opmynbl Ans nepexofa oT KPUBONUHENHbBIX TPEYTONbHUKOB K NPAMOIMHEHBIM

A.3.1 HenuHeliHble TPeyrosibHble y4acTKN C yCTAHOB/IEHHbIMI HOPMasISIMU NOBEPXHOCTU UMW KpasMK KacaTeslbHbIX
[OJIKHbI 6bITb MHTEPMOIMPOBAHbI U3 UX TPEX BEPLUMH U LIECTU KacaTe/lbHbIX BEKTOPOB U/WIv Tpex HopMasieil NOBEPXHO-
CTW C UCMNOJIb30BaAHNEM KPUBLIX UHTEPMNONALUM DpMUTa BTOPOro nopsjka, kak onucaHo B nyHktax A.3.2—A.3.4.

A.3.2 [na kaxporo n3 tpex pebep TpeyrosibHMKa (CM. pucyHok A.1 (a)) BbINO/HUTE Laru, onMcaHHbie B NyHKTax
A.3.2.1—A3.2.6.

a) — 0603HayYeHNs, Ucnonb3yemble ANs pasbreHns KpUBOIA;
6) — TpeyrosibHWKN pasgesieHbl PeKypcuBHO B rAy6uHY A0 NATW

PucyHOK A.1 — Tunbl TPeyrosibHUKOB, UCNO/b3YEMbIX B CETKE

MpumeuyaHue — Ha pucyHke nokasaH npumep chepryeckoin NOBEpPXHOCTU, coaepxatleli 320 TpeyrosibHUKOB,
Kaxblii pazgeneH Ha 16 cy6TpeyronibHUKOB, UCMONb3YS NpoLeaypy, ONMCaHHYH B NyHKTe A.3.

A.3.2.1 Ecnu Hopmasb nQB To4ke V0 He Bblna yCTaHOB/IEHA AIBHO C NOMOLLbIO 3/1IeMeHTa <normal>, BblYNCINTb HOP-
Masb 0 MOXHO NyTeM BblYNCEHUA fekapToBa NPov3BeAeHNsa MexAay ABYMS KpaeBbiMU KacaTeslbHbIMU, CXOAALNMUCA B
37OV Touke. [INA 3TOr0 BbIYMCEHNA UCMOMB3YIOT KpaeBble KacaTesibHble, yka3aHHble 31leMeHTOM <edge>. eCcnn TakoBble
nmetotes, oT A.3.2.6. BbIMO/IHEHHbIE B NPeALWEeCcTBYOLWEM YPOBHE PEKYPCUN UK. €C/IN HU OAUH U3 3TUX BApMaHTOB He [0-
CTYNeH. UCMOMbL3YIOT NPAMbIE JIMHUN, COeANHAIOLLNE KOHEYHbIE TOUKU.

A.3.2.2 MNoBTopsOT geicTBmA nyHkTa A.3.2.1 ANnsa Hopmanu n-B Touke V.

A.3.2.3 Ecnu TaHreHc /0 He yka3aH SIBHO B 3/ieMeHTe <edge> wav npeablgylueli pekypcumn, BblUMCAAIOT KacaTeslb-
Hbli BeKTOp D Takum 06pa3om, YTOGbI OH Gbl/1 NEPNEeHANKYNSPEH K HopManu n0u HaxoAWICA B NJIOCKOCTH, onpeAensiemoi
HOpMasibio 1 BEKTOPOM, COEAUHAIOWMM ABe BepluHbl VQU u,. Ana pacueTa 9 ncnonbsyetcsa gopmyna (A.1). npu aTom
d=v,-vO0

N\
CT
A.3.2.4 TMoBTopsAOT AeiicTBMA NyHkTa A.3.2.1 ANs TaHreHca /, B Touke u,.

A.3.2.5 UeHTpanbHyto Touky VOL = /1(0 5>paccumTbiBalOT C NOMOLLbIO UHTEPMONALNOHHOM KPpUBOI dpMuTa BTOPOro
nopsifika, B COOTBETCTBMU C popmyioin (A.2)

h(s) =(2s3- 3s2 + 1)v0 + (s3- 2s2* s)<0 + (-2s3* 3B2)!/,* (s3- s2)/,. (A.2)
A.3.2.6 LleHTpanbHyto kacatenbHyto /0L = /(0 5| paccunTbiBalOT C NOMOLLbIO UHTEPMNONSALMUN KPUBOI 3pMuTa BTOPOro
nopsifika, B COOTBETCTBUU C hopmynoit (A.3):
Us) = (6s2 - 6s)u0 + (3s3 - 4s2* 1)/0 + (—6s2+65)i/1+ (3s2- 2s)/,. (A.3)
A.3.3 Vcnonb3ys nosyYyeHHble TPW HOBbIX BEPLUMHbI U HOpPMasnuW, JeNsiT TPeyrosibHWK Ha 4YeTbipe noArpynmbl
TPeyronbHNKOB.

A.3.4 TIOBTOPSIOT PEKYPCUBHO AeNCTBUA NyHKTA A.3.3 ANA KaXA0ro TpeyrosbHUKa Ha rny6uHy Ao nsatu (CMm. pucy-
HOKA.1 (6)).

A.4 Kopg ans nceBpocnyvaiHoi npocTpaHCTBEHHON kapTbhl (PRSM)

Llenb dyHKUUK criyyaiiHbix 3HaveHuii (rand) — nNocTpouTb MceBAoCyvaliHble TEeKCTypbl, KOTOopble ByAyT UCMosb-
30BaTbCsA B NOCTPOEHMU 06bekTa. CnyyaliHble (X. Y), ciyyaiiHble (X. Y. I) U cnydaiiHble (X. y. . K) BO3BpaljatlT nocTo-
SAIHHOE Cc/ly4yaliHoe 4MC/o B 3aBMCMMOCTU OT YCTAHOB/IEHHOW KOOpAUHaTbl. 3T IYHKLMU NO3BONAKT nosyyatb 2D- uam
30-koopauHaTthl B uHTepsasne [0.1) (6e3 yyeta 1). Bo3Bpawaemoe 4MCA0 LO/MKHO ObiTb BCe BpeMsi NOCTOSAHHbIM. Ecnu
K = 1. TO BTOpPO/ HOMep MOXeT 6biTb BO3BpALLEH ANA 3TOW KOOpAUHATLI. TPeTuii HoMep MOXeT ObiTb BO3BpALLEH 415 KO-
opAuHaThbl C K = 2 1 Tak ganee. Mpumep peanusauyun koga C ++ anda rsm (X. y. I, K) NprBeAeH Ha pucyHke A.2.
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/* prare.b

< Spatial random number generator baaed on the double prsm(double x, double y, double x
mwily int K

< cquldistributed combined Tauswortbe-B8 generator. {

= By Daniel Ly and Hod Lipcoa <2010) taus_stato state)

-/

float tx, ty, tx,

tifndsf SPATIAL TAUS8Q 1”1 tx = <float) x;

(define __SPATIAL_TAU888_K_ ty - (float) y)

tx = (float) i)

tincludo <cliaits>

/" Coevert floating point numbers to
int*»/

unsigned long int tel - *(unsigned
Int»)4tx;

unsigned long int ts2 a "(unsigned
int")8ty;
typed*» struct unsigned long Int ts3 = "(unsigned
C int*)8ti)

unsigned long Int si, s2, s3j

< DecUralleu

S /" Convert coordinates to random seeds

taus state) =/
state.si * rand_seed(tsl))
unsigned long Int rand sood<unsigned long int x>) state.s2 - rond_sced(ts2))
unsigned long int taus_get(taus_stata* state)) state.s3 * rand_sced(ts3))
double pré&nidouble i, double y, double 2-0, int k»0);
state.si - rand..s»ad(state.8l *
state.S3);
state.s2 « rand_seed(abate.s2 *
= Definitions state.si);
state.s3 < rand_seed(state.s3 &
unsigned long mt rand_seed(unsigned long lot x) state.a2)j
<
return (1664525*X+1013904223) 8 Ox7t FrtFFFOL) stato.sl * rand_secd(state.si *
state.s3)>
i state.s2 - r«nd_s»«d(stats.s2 *
state.si);
unsigned long int tauB_get(taue_state* state) state.a3 » rand_aeed(state.s3 "
< state.s2);
unsigned long b;
/0 "warn up” generator and geoerato k-
b - <((atate->al « 130L) 8 OxFFFFFFFFUL) * state- tb number */
>al) » 19UL;
state->sl - ((<stato->sl 8 OxffttfttcUl.) « 120L) 8 for (int i-0; i<k+9; i++) {
OXFFFFFFFFUL) * b; tauaqct(tstato);
¥
b - (((statc->s2 « 2UL) 8 OxfefeffriUL) * state-
>s2) » 25UL; return
stata->s2 - (<<etete->s2 8 OxFFFFFFfBUL) « 4li.) 8 ((double)taus_get(8state)/UINT_KAX);
OXFFFFFFFFUL) * b) )
b * (((statc->s3 « 3UL) 8 OxFFFFFFFFUL) * state- lendIf /* _ 8PAIIAL XAU888 4 -/

>a3) » HluLj
stote->s3 - (((state->1.3 8 OxFFFFFFFOUL) « 17UL) 8

OXFFFFFFFFUL) * b)

return (stato->sl * stato->s2 * Btate->s3)j

PucyHok A.2 — lMpumep peanusauymmn koga C++ ana PRSM-dyHKuum
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MpunoxeHune b
(cnpaBoy4HOE)

[aHHble 0 NPOM3BOAUTENLHOCTY U Byayliie BO3MOXHOCTU

Llenbto gaHHol cneuundukaummn sensetcs onpegenexnve tpe6osaHnii KAMF B yacTh onTUManbHOrO BPeMEHU yTe-
HUS 1 aHanusa haiinos, a Takxe ero pasmepos B 3aBUCUMOCTM OT 06bema cogepxalyuxcs gaHHbix. B tabnuue 6.1 npu-
BefleHbl CTaTUCTUYeckne faHHble no ahhekTMBHOMY pa3mepy haiiioB B 3aBUCUMOCTU OT KONMYeCcTBa TPeyrosbHNUKOB,
onucbiBatLnx 06bekT. Bpema obpaboTku thaiina onpefenserca Kak BpeMs, KOTopoe He06X0ANMO Ha YTeHue W aHanus
[aHHbIX, cogepxaluxcs B aiine.

MpumeuaHne — Bpems, HeO6XOANMOE Ha YTEeHME W aHanu3 aiina, HeBesIMKO Mo CPaBHEHUIO C 06w UM Bpe-
MeHeM. HeobxoauMbIM Ans 06paboTkM haiina B npouecce N3roToBEHNS 06beKTa.

Ta6nunya B.1 — Pa3mvep aiinos

1016388 49.6Mb 25.3Mb 205.9Mb 12.2Mb
100536 4, 9Mb 2,3 Mb 20.1Mb 1,2Mb
10592 518 K 249K 2,1Mb 129K
1036 51 K 20K 203K 12K

Tab6nuuya bB.2 — Bpemsa 3anucu (B cekyHaax)

KonunuyecTtsBo [lBONUYHBI CDoprfaT STL [BonuHbIli ®opmat STL AME (HecxaThiii) AMF (cxatbiii)
TPeyronbHUKOB (HecxaTblit) (cxaTblit)
1016 388 0,372 -3.,4 6.8 15.5
100 536 0.038 0.038 0.79 1.78
10 592 0.005 0.005 0.11 0.21
1036 0.001 0.001 0.06 0.06

Tab6nunya bB.3 — Bpemsi uteHus n aHanusa (B cekyHaax)

Konnyectso ABouuHblii ®opmat STI [JBouyHbI ®opmaTt STL AMF (HecxarTsiii) AMF (cxartbiii)
TPeyronbHUKoB (HecxaTblit) (cxartblit)

1016388 0.384 -1.3 6.447 6.447
100536 0.043 0.043 0.669 0.687
10592 0.005 0.005 0.107 0.107

1036 0.001 0.001 0.056 0.056

Ta6nunuya B.4 — ToyHOCTb (MOrPELHOCTb BbIUUCNAETCA HA €AUHUYHOI cdepe)

KonunuyecTBo TpeyrosibHUKOB STL AMF (c Hopmansmun)
20 0.102673 0.006777
80 0.032914 0.000788
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OkoHuaHue Tabnuubl 6.4
KonnyecTso TpeyrosbH1KoB

320
1280
5120

20480

81920

327680

1310 720

20

STL

0.008877

0.001893

0.000455

1.13E-04

2.81E'05

7.03E-06

1 76E-06

AMF {c Hopmanamu |
8.28E-05
1.01E-05
1.95E 06
4 51E-07
1,11B*®7
2.75E-08

6.87E-09



[1] W3C

(2] IEC 61966-2-1

13] File Format Specification Z.I.P.

[4] Info-ZIP
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YOK 774:002:006.354 OKC 71.020
71.100.01
77.160

KntoueBble cnosa: afaUTUBHbIE TEXHOMOTUN, afaUTUBHbIE TEXHOIOTMYECKe NpoLecchl, 6a3oBble npuHUMNbI
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