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HAUWOHANBLHBLINL CTAHOAPT POCCUMUCKOWN PEAEPALUMU

AAONTUBHBLIE TEXHOJIOTMYECKUE NMPOLIECCHI.
BA30BbIE NMPUHLUIMbI — yacTb 4

OOpaboTka AaHHbIX

Additive processes. Basic principles. Part 4. Dataprocessing

Nara BBeaeuua — 2017—12—01

1 Obnactb NpUMeHeHunA

Hacroawuii ctangapt coaepxut TpeboeaHusa k copmary ainoBs ansa agauTtMBHOINO NPOU3BOACTBA
(AMF), KoTOpble UCMOMNbL3YIOTCA ANA KOMMYHMKAUMOHHON (ANA OOMeHa AaHHbIX) MEKTPOHHOW reoMeTpuye-
CKOM MOAEnu aaaMTMBHOIO NPOU3BOACTBA, BKNoYatoLllen B cebs npoCTpaHCTBEHHOE OnNUcaHue reoMeTpum
NOBEPXHOCTU, CO BCTPOEHHON NOAAEPXKKON AN UBETa, MaTtepuanoB, CETOK KOOPAUHAT, rpynn 3N1eMeHTOB U
MeTagaHHbIX.

Insa noaaep>Xkn COBMECTMMOCTUM CO CTaHAapTaMu aaauTUBHOIro npoussoactaa ¢ainsl AMF moryT 6biTb
MCNOMNb30BaHbl TOMbKO MPU YCNOBUKM COONIOAEHUA HACTOSLLEro craHaapra v Nnpu yCroBUM UCNONb30BAHUA
pacLumpsaemMoro sa3bika pasmetku (XML) (cm. [1]).

O6bveaguHeHne XML n AMF BO3MOXHO B COOTBETCTBUM €O cTaHgapramu ISO n ASTM. PykoBoaCTBO NO
OCYLLIECTBMNEHWIO TAKOro 006beaNHEeHNUs1 NPEACTaBNEHO B NPUMNOXEHUU A.

Hacroawuii ctTaHaapT He YCTaHABNUBAET KaKUX-NIMOO YETKMX MEXaHU3MOB obecneyeHUs LenoCTHOCTH
OaHHbIX, 3NEKTPOHHbIX NOANUCEN U LWUNPOBAHMS.

2 HopmaTtuBHbIe CCbIFIKU

B HacTosiLeM cTaHgapTe MCNonb30BaHbl HOPMATUBHbLIE CCbINIKM HA cneayloLwmne craHaapThbl:

FOCT 2.511 EauHas cuctema KOHCTPYKTOpCKoW aokymeHTauumn (ECKL). Mpasuna nepeaaqm aneKkTpoH-
HbIX KOHCTPYKTOPCKMX JOKYMEHTOB. OBLLME NONOXKEHUSA

FOCT 20886 OpraHusauus gaHHbIX B cUcTeMax 00paboTku gaHHbIX. TEPMUHBI U OnNpeaeneHus

MpuMedaHue—TIpu NONb30BAHUM HACTOSLLMM CTaHLaPTOM LiernecooBpasHo NpoBEPUTL AEHCTBUE CCLINOUHBIX
CTaHzAapToB B MHhOPMaLMOHHO! cucTeMe 0GLLErO NOMb30BaHWA — Ha oduLMansHoM caiiTe defepanbHoro areHTCTsa no
TEXHUYECKOMY perynunpoBaHuio 1 MeTpororin B ceTn MHTepHeT UK no exerogHoMy UHdopMaLMoHHOMY yKasaTento «Ha-
LMOHasbHble CTaHAapThl», KOTOpLIN onyBrMKoBaH Mo COCTOSHUIO Ha 1 SHBaps TEKYLLEro roga, 1 no BbiMNyckam exemecsay-
HOTO MHPOPMaLMOHHOrO yKasaTensa «HaluuoHanbHble CTaHAapThI» 3a TekyLuit rog. ECnu 3aMeHeH CCbifiodHbIi CTaHAapT,
Ha KOTOpbIN faHa HefaTupoBaHHas CChifka, TO PEKOMEHLYETCA UCMONb3oBaTh AeCTBYIOLLYI0 BEpCuio 3Toro cTaHaapTa
C Y4ETOM BCEX BHECEHHLIX B AaHHYI0 BEPCUI0 U3MEHEHWNIA. ECM 3aMeHeH CChINOYHBINA CTaHAapT, Ha KOTopLIA fJaHa AaTu-
poBaHHasA cChifka, TO PEKOMEHAYETCS WCMONb3OBaTh BEPCUIO STOMO CTaHgapTa C yKadaHHBIM BhILE FOfOM YTBEpPXAEeHNUS
(NpuHATURA). Ecnn nocre yTBepXAeHUs HAacTOsLero cTaH4apTa B CCbINOYHLIA CTaH4apT, Ha KOTOpbI AaHa AaTupoBaHHas
CChINKa, BHECEHO U3MEHEHWe, 3aTparuBatoLLee NomnoXeH e, Ha KOTopoe AaHa CChinka, TO 3TO MOMIOXeHNe pekoMeHayeTca
NPUMeHsTb Ge3 yyeTa 4aHHOro M3MEHeHNs. ECnU cebiNoYHbI cTaHAapT oTMeHeH 6e3 3aMeHbl, TO NomnoXeHue, B KOTOPOM
faHa cchifika Ha Hero, PeKOMEeHAYETCS MPUMEHSATL B YacTy, He 3aTparusatoLLei 3Ty CChIMKy.

3 TepmuHBbI, onpeaeneHns U coKpaileHus

3.1 TepMHHbI U onpeaeneHus

B HacTosiLeM cTaHgapTe NPMMEHEHbI CnegyoLimMe TEPMUHbI C COOTBETCTBYIOLLMMM ONpesaeneHUsimMu;
3.1.1 noTtpebutene AMF: MNporpaMMmHOe obecrniedeHne ans YTeHuss pannos aaauTUBHOIO NPOU3BOI-
ctea (AMF), ncnonb3yembix Ans M3roTOBMEHUA, BU3yanu3auum unu aHanuaa.

W3paHue oduumnanbHoe
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MpumedaHue — AMF-caiinel Takke UCNONL3YIOTCA 4NS NPOCMOTPa, aHanusa u Bepudukalum nporpaMmmHoro
obecneveHus.

3.1.2 pepaktop AMF: NMporpammHoe obecnevyeHne ana cCYUTbIBAHUS U nepesanucu annos agauTue-
Horo npouseoactea (AMF) npu ux npeobpasoBaHuu.

MpumeyaHune — Pegaktop AMF ncnonesyetcs agnsa npeobpasoBaHus AMF 13 ogHoit hopMbl B Apyryto (Hanpu-
Mep, Korga Heobxogumo npeobpa3osaTb BCE U3OTHYTbIE TPEYroflbHUKM B NIIOCKUE TPEYronbHUKN).

3.1.3 npoussogutenb AMF: daiin nporpammHoro obecneyeHust Ans 3anucu (reHepauun) canna aa-
AnTuBHOro nponssogcrea (AMF) No MCXO4HbIM FrEOMETPUYECKUM AaHHbIM.

MpumeyaHune — AMF-aiinbl 06bIMHO 3KCMOPTUPYIOTCA aBTOMaTUYeCKU U3 MporpaMMHoOro obecneyeHuns ans
npoektuposaHusa (CAIP), ckaHUpoBaHWUSA UM HEMOCPEACTBEHHO U3 anrOPUTMOB BbIYUCIIUTENBHOW FrEOMETPUMN.

3.1.4 aTpmOyT: XapakTepuctuka AaHHbIX, NpeacTaBnaoLLmx cobo oauH unu 6onee acnekToB uUnu ae-
CKPUNTOPOB AAaHHbLIX B 3NIEMEHTE.
3.1.5 pepakTop: Bce anemMeHTbl TEKCTa, CBA3aHHbIe C hannamum aganTuBHoro npoussoacrea (AMF).

Mpumeyanue — AMF-caiinsl 06bIMHO SKCMOPTUPYHOTCA aBTOMaTUYECKN U3 NporpaMMHoro obecnevyeHus ans
npoektuposaHus (CAIP), ckaHUpOBaHWSA UM HEMOCPEACTBEHHO U3 arirOPUTMOB BbIYUCIIMTENBHOW FrEOMETPUMN.

3.1.6 anemeHT: NHdopmauma B XML-A0OKyMEHTE, COCTOALLAA M3 OTKPbIBAKOLLErO Tera, KoHua Tera, co-
OEPXUMOro Mexay Teramu u atpubytamu;

3.1.7 pacwupsaembin A3bik pasMetku, XML; eXtensible Markup Language. PekomeHaoeaH KoHcopum-
ymom BcemupHon naytuabl (W3C): Ctangapt KoHcopumnyma BcemupHon naytuHbl, paspaboTaHHbiin ns no-
METKM MHpopMaLIMK, coaepikalleiics B AOKYMEHTaX, Npeanaralolumii cpeacTsa Ans npefocTaBneHus coaep-
>KUMOTO B OAMHAKOBO XOPOLLIO YA06HOM chopmaTe AN YTEHUSI YENOBEKOM W KOMMbIOTEPHBIMU NpOrpamMMamMiu.

M pumMmedaHne — Enarop,apﬂ UCNONb30BaHUKO HacCTpamBaeMoro cTtuna Ta6]'||/ILl n cxewm, I/IHCbOpMaLWIFl MOXeT

6bITb NpefcTaBneHa YHUpULUMpoBaHHLIM CNOCOB0M, NO3BONAIOWMM 06MEH kak MHopMaLmen (4aHHbIMK), Tak 1 dhopma-
TOM (MeTafaHHbIMK).

3.1.8 Habop gaHHbIX: ViaeHTMdULUUPOBAHHAA COBOKYNMHOCTb (PU3NYECKNX 3aNMCEN, OPraHM30BaHHas
OZIHUM U3 YCTAHOBMNEHHbLIX B cucTeMe 06paboTkn faHHbIX CNOCOBOB 1 NpeacTasnsAoLwas dainbl unm 4yactu
haiinos B cpeae XpaHeHus.

[FTOCT 20886—385, craTbsa 8]

3.1.9 MHdOpMaALUOHHBIN 00 BLEKT: NaeHTudunumpoBaHHas (HauMEHOBaHHAs!) COBOKYMHOCTb [aHHbIX
B MH(pOpMALMOHHOI cucteme, obrnagatowas Habopom aTpubyToB (XapakTEPUCTHK).
[FTOCT 2.511—2011, ctaTtba 3.1.13]

3.2 CokpaweHus

AMF — dhopmat KOMMbIOTEPHBIX AAHHBIX, ansTepHaTuBHbIN popmarty Stl., npumeHsemomy ¢ 1987 r.
B kadecTtBe 6a30BOro Ans nepegaydn gaHHbIX KOMMAbLIOTEPHOW 3D-MO4€enun B aaauUTUBHYIO Ma-
LWMHY AndA noctpoeHus cusndeckon mogenu. AMF Gasupyerca Ha sa3bike EML (Extensible
Markup Language — pacwmnpsieMmblii A3blK pa3MeTKn) U NOAAEPHKUBAET pa3MepHOCTb, LIBET,
TEKCTYPY, TPUAHTYNAUMIO, CETHaThIE CTPYKTYPbI, kKoTOpble Stl-popmat He noaaepxmsaeT; 60-
nee KOMNakTHbIA, Yem Stl-pann;

XML — TeKkCToBbIV harin, cogepaLimuii CNMCOK SEeMEHTOB U aTpubyToB;
Butr  — EauHuua usmepeHnsa uHgopmaumm B ABOMHHON CUCTEME CHUCTIEHUS;
ID — YHUKarnbHbIA NPU3HAK 0ObEKTA, MO3BONSIOLLMI OTNIMYATL €ro OT APYrux 0ObLEKTOB;

RGBA — n3obpaxeHue uBeta matepuana (KpacHblii/3eNeHbIN/CUHNIA) C TEXHUKON co3aaHuna adydpekra
nonynpo3padvyHocTu ansga-komno3uTuHr (aHrn. Alpha compositing);
SRGB — craHgapT npeacraBreHuns LUBETOBOIO CNekTpa ¢ ucnonb3osaHneMm mogenu RGB;

RGB — aaanTvBHas UBETOBAsi MOAENb, OMUCLIBAKOLIAA CMOCOO KOAMPOBaHWA LUBETAa ANA LBETO-
BOCNPOU3BEAEHUS,;

2D — ABYXMEPHOE NPOEKTUPOBAHME;

3D — TpexmepHoe NPOEKTUPOBAHME;

ZIP — chopmar apxuauumn annoB u Cxatua AaHHbIX 6e3 NoTepb;
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PRSM — kop ana nceBAoCny4yanHON NPpOCTPAHCTBEHHOW KapThl;
STL — dopmar ainnos, npumeHsemblin ¢ 1987 1. B kauecTse 6a30BOro Ans nepeaavu AaHHbIX KOM-
nbloTepHoi 3D-Moenu B aaAUTUBHYIO MAaLlIMHY ANS NOCTPOEHUst PU3NYECKON MOAENN.

4 O6uune NornoxeHus
4.1 MNMpuvHuMnbl hpopmaTUpoBaHuA

4.1.1 CyLiecTByeT €CTeCTBEHHbIM KOMNPOMUCC Mexay copmaTtom dhanina u ero nonesHoCTbio Ans
onpeaeneHHbix uenen. ®yHKUuKU, NpeaHasHavYeHHble AN ya0BNETBOPEHUS OAHUX Lieneid, MOryT nomeLuartb
JoctwkeHuio apyrux. Tpebosanua k daiinam AMF, onucaHHble B HaCTOALWEM CTaHaapTe, NPeaHa3HaYeHbl
ANA peLleHus 3agad, ykasaHHbix B 4.1.2—4.1.7.

4.1.2 TexHONOrMa He3aBUCUMOCTH

AMF onucbiBaeT 0b6bEeKT TakumM 06pa3om, 4Tobbl Niodaa mawmHa Morna NOCTPOUTb €ro B COOTBETCTBUMN
CO CBOMMM xapakTepuctukamu. PaspeLuenne u TonmHa cnos NoCTPOEHUA He3aBUCUMbI U HE CoaepXaT UH-
dopmaLmio, OTHOCALLYIOCH K KAKOMY-NIMOO KOHKPETHOMY NPOU3BOACTBEHHOMY NPOLECCY Unu Metoay. 3T0 He
OTMeHsieT hYHKUMI, KOTOPbIE NoAAEPXMBAIOTCA 000pyAOBaHMEM (Hanpumep, UBET, MaTtepuansl U T. n.). 3Tu
yHKLMM onpeaeneHbl TakuM 00pa3oM, UuToObl U36exarb UCKIIIOUUTENBLHOCTH.

4.1.3 focTtynHOCTb

AMF nerko pacnosHatb U NOHATL. Pairnbl MOXXHO YMTaTb U OTNAXMBATbL B NPOCTOM TEKCTOBOM PEAaKTO-
pe. aeHTn4YHasa MHpopMaLmsa He XPaHUTCH B HECKOSbKUX MeCTax.

4.1.4 MacwTtabupyeMocTb

Pa3amep haiina u spemsi 06paboTKn XOpOLLO MACLITABUPYIOTCA C YBENUYEHUEM CIIOXXHOCTU KOHMUIY-
pauuu getanu v ynyyleHueM paspeLuaoLlei CnocobHOCTH, a Talke TOYHOCTU NPOM3BOACTBEHHOTO 060py-
JoBaHusA. Ha cnydaii, korga Heo6xoauMO NPOM3BOACTBO C OMEHb BLICOKUM pa3pelueHueM, NpeaycMoTpeHa
BO3MOXHOCTb 06paboTkn 60NbLLMX MACCUBOB OHOTUNMHBLIX 0GbLEKTOB (Hanpumep, CETOK U PELLETOK) U KPUBO-
TNMHENHbIX MOBEPXHOCTEN, B TOM Cry4ae, Koraa Heo6xoanuMo NPOM3BOACTBO C O4YEHb BbICOKMM Pa3peLLEHUEM.

4.1.5 MNpoussoauTeNbHOCTbL

AMF o6ecneynBaeT pasymMHebIi CPOK ANS YTEHWUS U 3aNKUCK, a Takke Pa3yMHbIi pasMep daiina ans kpyn-
HbIX 0OBLEKTOB. XapaKkTepUCTUKN NPEACTaBMNEHbI B NPUIoXeHuu b.

4.1.6 ObpaTHas COBMeCTUMOCTb

TMoBoii cywectByowmii dhann STL MoxeT ObITb Npeobpa3oBaH HenocpeacTBeHHO B dhann AMF 6e3 no-
Tepu MHpopmaLmmn n HeoBxoaAUMOCTM AoDaBNEeHNUa Kakor-NMbo aononHUTenbHON uHdopmaumuu. AMF-daine
MOXHO Merko KOHBepTupoBaTb 06paTHO B chopmar STL Ansd MCNONb30BaAHUA HA YCTapeBLUMX CUCTEMAaX, NpU
3TOM AOMONHUTENbHbIE PYHKUUKM ByayT noTepsiHbl. ITOT hopMaT NoaAEpPKMBAET TPEYTONbHYIO CETKY reome-
TPUKN NOBEPXHOCTH.

4.1.7 MNMepcnekTuBbI COBMECTUMOCTHU

Uto6bl OCTaBaTLCA akTyarnbHbIM B ObICTPO MEHSIOLLENCA OTpacnu, 3ToT popmaT ABNSETCA Nerko pac-
LUMPSIEMbIM, MPU STOM COXPAHAETCA COBMECTUMOCTb C NPEAbIAYLUIMMU BEPCUAMM.

4.2 PexoMeHOauum OnA BKIHYEHUA HOBbIX 3/IEMEHTOB

4.2.1 oGOV HOBbIN NPEANOXEHHBIN dNEeMEHT OMMKEH NPUMEHATLCA BO BCEX annapaTHbiX nnardopmax
U TEXHOMNOTUAX, KOTOPbIE MOTYT ObiThb UCMONbL30BaHbI AN AOCTWKEHUS XenaeMoro pesynerara.

4.2.2 HoBble 3NEMEHTbI, NPeANOXeHHbIE B HACTOALLEM CTaHAApTe, ONUCLIBAKOTCA 06bekTamu, a He cno-
coBamu ux noctpoeHust. Hanpumep, B 6yayiiem anemeHT <hollow> mMoxeT 6bITb UCNONL30BaH B BUAE NYCTOrO
obbema, ecnu 9T0 BO3MOXHO. OaHako anemeHT <objectLayerFillPath>, B koTopom onucbiBaeTca co3gaHue
nonoro o6vema, He npegnonaraer 0co0bIi NPOLECC U3TOTOBMNEHUS.

5 Crpyktypa gaHHon cneundmkaummn

5.1 ®opmar

WNHpopmayusa, ykasaHHas B cneuundmkauum, coxpangerca B popmare XML 1.0. XML — 3T0 TEKCTOBbIN
chain, coaepxawmii CNMCOK dNemMeHTOB U atpubyToB. MPUMEHSA 3TOT LWMPOKO NPUHATLIN HOPMAT AAHHbIX,
BO3MOXHO UCMONb30BaTb MHOXECTBO MHCTPYMEHTOB AN CO34aHUs1, NPOCMOTPa, MaHUNynupoBaHusi, obpa-
60Tku u xpaneHun AMF-cannos. XML sBnsierca yno6ountaembiM Ana yenoseka. XML MOXET ObITb CxaT UIu
3awundpoBaH ¢ UCNONb30BaHUEM CTAHAAPTHBLIX NpoLEeayp.
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5.2 MnokocTb

Ewe ogHuMm cywiectBeHHbIM npenmyllectsom XML sBnserca ero rubkoctb. OTCYTCTBUE KaKOro-nnbo
napameTpa unu AONOMHUTENbHBIN NapaMeTp He ABNATCA NPobneMon ANsi CUHTAKCUYECKOro aHanusaropa
npu yCnoBuK, YTO AOKYMEHT coOTBeTCTBYET ctaHaapty XML. Mcnonb3oBaHue nmeH XML no3sonsieT nobas-
NSATb — Hanpumep, B ycTapeBLuee nporpaMMHoe obecneyeHue — HOBble BO3MOXHOCTK 0e3 paspyLueHusi
CTapon BepPCUM CUHTAKCUYECKOro aHanusaTopa.

5.3 ToyHOCTBL

3T0T (popMart painna He y4nTbIBAET TOYHOCTb NPEACTABNEHUSA YUCMOBbIX 3Ha4YeHUi. OH HECET OTBET-
CTBEHHOCTb 3a NPOorpaMmmy, reHEPUpPYIOLLYIO HanMcaHne Takoro konuvecrea umudp, KOTopoe Heobxoaumo ansd
npaBunbHOIO NpeacraeneHus Uenesoro obwekta. OgHako notpebutens AMF gomkeH npountartb n o6pabo-
TaTb YnCna ABOWHON TOYHOCTM (64 6uT).

5.4 byayuiue usmMeHeHUs1 U AONOSTHEHUA

B 10 Bpems kak gononHutensHele anemMeHTsl XML MoryT 6biTb NpeaBaputensHo Ao6aBneHsbl kK niobomy
daviny AMF ansi BHyTpeHHUX Lenen, Takme gobaBku He AOMKHbI pacCMaTpuBaThCs Kak YacTb AaHHOW cne-
uncbukauyun. HeopuuynanbHbiii snemeHT AMF MOXeT ObITb NPOUrHOPUpoBaH ntobsiM notpebutenem AMF u He
MOXET BbITb COXPaHEH UMM BOCMPOU3BEAEH NMPUMOXKEHUEM pefakTopa. SNEeMEHT CTAHOBUTCA odpuLmanbHbIM
TOMbKO TOrAa, KOrga OH NPUHAT B 4aHHON cneuudukaumm.

6 Obuwas cTpykTypa

6.1 dain AMF gomxeH HauyuHaTtbes ¢ 06bsaBneHns XML ¢ ykasaHmem sepcun XML 1 KoaMpOBKM, Ha-

npumep:
<?xmiversion=1.0" encoding="UTF-8"?>

Mo ymonyanuto XML-Bepcus gomkHa ObiTk 1.0. Heobxoammo ykasbiBaTb TOnbko utf-8 n utf-16. Hepac-
No3HaHHas KOAMPOBKa AOIMKHA Bbi3biBaTb COON haiina 3arpysku.

6.2 Mpobenbl n XML-cTaHaapTbl MOryT ObiTb BHEAPEHbI B hain U AOMKHbI UTHOPUPOBATLCS NMOObLIM
UHTEPNpeTaTopoM:

<!-- ignorethiscomment -->

6.3 OcraBluasca yactb hanna aomkHa ObITb 3aknoveHa Mexay HadanoMm </amf> u koHuom </ amf>
TeroB. dNemMeHT yKasbiBaeT Ha Tun anna u BbinonHaeT TpeboBaHne o Tom, 4YTobbl Bce XML-dainbl nme-
NN OANH KOPHEBOW 3neMeHT. ATpubyT Bepcun daina aomkeH ObiTb COBMECTUM C Bepcuen ctanaapta AMF.
TaKke MOXXHO UCMONbL30BaTh CTaHAApPTHLIe aTpudyThl XML. Pasmepbl nsgenua onpeaensiior B MUIINTUMETPaXx,
aoiMax, dyrtax, MeTpax u MukpoHax. 1o ymonyaHuio pasMepbl U3genust onpeaensor B MUNNUMETpax, Ha-
npumep:

<amfunit="millimeter” version="1.0" xml:lang="“en”
xmins:amf="www.astm.org/Standards/F2915-14">

6.4 CTapToBbIf 9NEMEHT U 3aKpbiBalOLWME TEMM 3aknioyeHbl B <amf/>, ECTb NATb 91EMEHTOB BEPXHETO
YPOBHSA:

- anemeHT <object> onpeaenset o6beM nnuM o6bEMbI Matepuana;

- anemeHT <material> onpegenser oguH Matepuan Ans U3rotoBneHus. ATOoT matepuan A0MmkeH ObITb
naeHTuduympoBaH. MaeHtudukarop AOMKEH ObITb YHUKANbHBLIM U He paBHATLCA O;

- aneMeHT <texture> — HeobaA3aTenbHbIN ANEeMEHT TeKCTypbl. Onpeaensier 04HO M300paXkeHue unm
TEKCTypy Ans upeTta. TekcTypa UMEET CBOW uaeHTudumkatop. MaeHTndukatop TEeKCTypbl AOMKEH ObiTb
YHUKANbHbIM,;

- aneMeHT <constellation> — Heoba3aTenbHbIN aneMeHT co3pe3anus. Mepapxuyeckn o6beanHsieT 00b-
eKTbl U Apyrue co3ee3aus B LWIAONOH AnA nevatu. SnemMeHT CO3BE3ANA MOXET COAEepXKaTb MAeHTUdUKaTop
0b6bekTa, KOTOpbIN AOMKEH ObITh YHUKANbHbIM. ECnu HE yka3aH anemMeHT cOo3Be3ausi, Kaxabli aNeMeHT 00b-
eKTa AOMKeH ObITb UMNOPTUPOBAH. [NoTpebutenLckoe NPorpaMMHOe obecnedeHne MOXET ONpeaenaTb OTHO-
CUTENLHOE pacnonoxeHne o6bLEKTOB, ecnu B dharine ykasaHo 6onee ogHOro 06bLEKTa;

- aneMeHT <metadata> — Heobs3aTenbHbIN ANEeMEHT METaAaHHbIX. YKa3blBAeT AONONMHUTENbHbIE CBE-
neHust 06 obbeKTaX U ANEMEHTAX, coaepXxalumuxcsa B davine.

6.5 Onsa nonHodyHkumoHansHoro davina AMFHe06x0aMM TONbKO OAWH 3MEMEHT.


https://files.stroyinf.ru#                     
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7 XapakTepuCTUKMN reoMeTpumn

7.1 O6uwue

7.1.1 3nemeHT BepxHero ypoBHs <object> 06bABNAET yHUKANbHbIA MOEHTUMDUKATOP U JOIMKEH COAEp-
XaTb OAUH A0OMEPHUIT SNEMEHT <mesh>. 3neMeHT <mesh> coLepXUT [Ba A0YEPHUX anemMeHTa: <vertices> u
<volume>. OnemeHT <object> HeobA3aTENbHO MOXET CCbINaTbCA Ha marepuan.

7.1.2 AnemeHT <vertices> onNUCLIBAET BCE BEPLUMHbI TPEYIONILHUKOB, KOTOPbIE UCMNONb3YIOT NPU NOCTPO-
eHun obbekTa. Kaaon BepLuMHe TpeyronbHUKka NpMcBauBaeTcs AEHTUAUKALMOHHBIW HOMEP B BUAe LEnoro
yucna B TOM Nnopsake, B KOTOPOM OH 0ObSIBNEH, HAUMHAA C HynsA. TpeByeMblin AovepHuin anemeHT <coordinates>
Aaet no3uumio B TpexMepHoM (3D) npocTpaHCTBe, UCNOMb3YS AOYEPHUE AMEMEHTbI <X>, <y> U <Z>,

7.1.3 Mo kpaiiHeit Mepe 0auH dneMeHT <volume> AomkeH ObITb BKMIOYEH NOCNE NONyYeHus uHgopma-
uuM 0 BepLuMHe TpeyronbHuka. Kaxabii <volume> coaepxutcs B 3aMKHYTOM o6beme o6GbekTa. Heckonbko
aneMeHToB <volume> MOryT ObITb BKIMIOYEHbI B 0A4UH 00bekT. He AOMKHO ObITb NEPEKPLITLIX 3NEMEHTOB.

7.1.4 B npouecce Teccensauum NoBepxHOCTU oObeMa B npeaernax Kaxaoro anementa <volume> He-
CKOMbKO 9nemeHTOB <triangle> GyayT ucnonb3oBaHbl ANA onpeaeneHus TpeyronbHUKoB. Kaxabli anemMeHT
<triangle> nomKeH UMEeTb TPU BEPLUMHLI. MIHAEKChI TPEX BEPLUMH TPEYrONbHUKA A0IDKHbI ObiTh YKa3aHbl C UC-
NnonbL30BaHWEM 3NEMEHTOB <v1>, <v2> n <v3>. BepLumHbl AOMKHbI ObITb YNOPsiA04EHblI B COOTBETCTBUM C
NpPaBuNOM NPaBoON Pykn (BEPLUMHBLI NEPEYUCAAIOTCA B nMopsake obxoaa NPOTUB YacoBOW CTpenku). Kaxaomy
TPEYroNbHUKY NPMCBanBaEeTCA MASHTUMUKALMOHHBIN HOMEP B BUAE LIENOro Yucna B TOM NOpsAKe, B KOTOPOM
OH ObIn 00bABNEH, HAYUHASA C HyNS (CM. PUCYHOK 1).

7.1.5 MeomeTpua He MoxeT ObITb UCNONb3OBAHA ANA ONUCAHUS CTPYKTYPhI NoAAePKKW. [lomkHa GbiTh
onuMcaHa TOnMbKO KOHEYHas Lenesas CTpyKTypa.

<?xml version=”1.0” encoding="UTF-8”2>
<amf unit="millimeter~>
<object id=~70">
<mesh>
<vertices>
<vertex>
<coordinates>
<x>0</x>
<y>1.32</y>
<z>3.715</z>
</coordinates>
</vertex>
<vertex>
<coordinates>
<xX>0</x>
<y>1.269</y>
<z>2.45354</z>
</coordinates>
</vertex>

</vertices>

<volume>
<triangle>
<vi>0o</vi>
<v231</v2>
<v3>3</v3>
</triangle>
<triangle>
<vi>l</vi>
<v230</v2>
<v3>4</v3>
</triangle>
</volume>
</mesh>
</object>
</amf>

PucyHok 1 — Basoswiit AMF-chaiin

MpumMeyaHune—Ha pucyHke 1 nokasaH 6a3oBbiit AMF-

thaiin, conepxalnit TONLKO CMUCOK BEPLUMH TPEYronb-
HUKOB. OTa CTPYKTypa COBMECTUMa co cTaHgapToM STL.
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7.2 CrnaxeHHasi reoMeTpusa

7.2.1 Mo yMOn4aHuio BCE TPEYrosibHUKW AODKHBI ObITb NNOCKUMU. B cnyyae Hanuuma U3orHyTbiX Tpey-
rONbHUKOB HEOOXOAUMO YMEHbLLUMTL KONIMYECTBO CETYATbIX SNIEMEHTOB, HEOOXOAUMbIX AN ONUCAHUSA KPUBO-
NUHENHOI NoBepxHOCTU. HekoTopoe nporpammHoe obecneveHue (CM. pasaen 14) MOXET NPOUrHOPUPOBATbL
MHOPMALUIO O KPUBU3HE TPEYrONbHUKOB.

7.2.2 B npouecce npeobpasoBaHUs U3OTHYTbIA TPEYroNbHUK AOIDKEH ObITb PEKYPCUBHO pasdeneH Ha
yeTbipe TPeyrosibHuKa, Ytobbl ChopMUPOBaTL OKOHYATENbHBIN BPEMEHHLI HABOP NNOCKUX TPEYrONbHUKOB.
Mmy6uHa pekypcum AOIMKHA PABHATLCA NATH.

7.2.3 CospaBsaemoe nporpaMmHoe obecneyeHune, KoTopoe reHepupyeT reoMeTpuio o6bEKTOB, AOMKHO
aBTOMAaTUYECKU ONPEAEnATb YUCNO KPMBONNHENHLIX TPEYyronsHUKOB. Co3aaBaeMoe nporpammHoe obecnede-
HWUE JOJHKHO FEHEPUPOBATL LIENEBYIO FEOMETPUIO 06bEKTA, 3aMEHSIS U30THYTbIE TPEYrOSIbHUKU Ha NITOCKUE.

7.2.4 BepLuMHa M3OrHYTOrO TPeyronibHMKa MOXeT coaepXaTb AOYEPHMI aneMeHT <normal>, KOTopbii
yKa3blBaeT HOpMarb K MOBEPXHOCTU B 3TON BepLunMHe. Hopmarnb AOMmKHA ObITb €4UHUYHONM ANWHBI, Hanpasne-
Ha HapyXy W pacrnonokeHa NepneHANKYNAPHO K BepLUMHAM TpeyrornbHUKa.

7.2.5 Ecnu BepLUMHa TpeyrosibHUKa CCbiNaeTca Ha ABa anemeHTa <volume>, Hopmanb SABNSAETCA TOXe-
CTBEHHOW ANA KAXAO0ro aneMeHTa <volume>.

7.2.6 3nemMeHT <edge> UCMONbL3YIOT ANA onpegeneHus KPUBU3HbI OAHONO HENIMHEWHOIO Kpasl, coeau-
HAIOLLEro ABE BEPLUMHLI TPEYronbHUKOB. KpuBKU3HA 3a4aeTca KacaTeNbHbIMU BEKTOPAMU, HANPABNEHHbLIMKU OT
Hayana K KOHLlY KPOMKHW.

7.2.7 Hopmanu He onpeaensior AN BePLUUH NNOCKUX TPEyrofibHMKOB. BOkOBLIE anemMeHThl He onpeae-
NATCS AN KPOMOK NMOCKUX TPEYrofIbHUKOB.

7.2.8 Tpu uHTEepnpeTauum HopManein u kacarenbHbiX He0BX0aAUMO UCNONb30BaTb SPMUTOBY UHTEPIO-
NAUMIO BTOPON cTENeHU. PopMynbl ANA NPOBEASHUA UHTEPNONALMU yKasaHbl B NyHKTEe A.3 (NpunoxeHus A).

7.3 OrpaHuyeHUs B reoMeTpumn

Mpu nocTpoeHun reomeTpun obbekTa cneayet cobnoaatb cneayloLme orpaHuHeHus:

- K&XAbI TPEYTONbHUK JOMKEH UMETb POBHO TPU Pa3NUYHbIE HEKONNMUHEAPHBLIE BEPLLMHBI;

- TPEYronbHUKU He AOSMKHbI NepecekaTbes. TPeyronbHUKW MOTYT COMPUKAcaTbCsl TOSNIbKO B UX 0OLLMX
pe6pax unu obLux BepLUMHaX;

- 06beMbl AOMKHLI ObITb ONUCaHLI B BUAE HENPEPLIBHOTO NPOCTPAHCTBA;

- 06beMbl HE AOMKHBI NEPEKPLIBATLCS;

- KaXaas BepLUMHA AOMKHA UMETb CCbISIKY HE MEHEE YeM Ha TPU TPEYTONbHUKA;

- Ka)Xkaas napa BepLUMH AOSHKHA CCbINaTbes MMBO Ha HOJb, MO0 Ha ABa TPEYrofibHUKAa B O4HOM 3fIeMEH-
Te <volume>;

- NoBble ABE BEPLUMHBI HE AOMKHLI UMETb OAUHAKOBbLIE KOOPAUHATLI. MOXET ObiTh UCMONbL30BaH JONYCK
8—10 eaunHuu;

- BHELUHEE HanpaBfieHWe TPEeYronbHUKOB ¢ 06LWwmMM pebpom B 06beMe A0mMKHO GbiThb nocnesoBaTesnb-
HbIM. BHeluHee HanpaBneHue onpeaensioT NOPSAKOM BEPLUMH.

8 XapakTepucTtuku marepuana

8.1 O6wue

8.1.1 Marepuanbl BBOAATCA C NOMOLLBIO AONOAHUTENBHOO anemeHTa <material>. Kaxabin matepuan
MOXeET ObITb ONpeaerneH TONbKO C NOMOLLBIO OAHOTO dnemeHTa <material>. Kaxxgomy marepuany npucsavsa-
0T YHUKanbHbIN naeHtudmkatop. Matepuan MOXeET ykasblBaTbCs Yepes 3HaveHue atpubyta ID B anemeHTe
<volume>. ID “0” marepuana 3ape3epsupoBaH AnA NpeacTaBneHus NycToT B o6beme usagenus (PUCYHOK 2).

XapakTepucTuku matepuana coaeparca BHYTPMU Kaxaoro anemeHta <material>. [lJovepHuin anemeHt
<colour> UCNoNbL3YIOT ANA Yka3aHUA uBeTa marepuana (KpacHoli/zeneHolt/cuHuin/ansa (RGBA)) (nyHkT 9).
HononHutenbHble CBOMWCTBA MarTepuana MoryT ObiTb onpeaeneHbl ¢ NOMOLLbLIO aneMeHTa <metadata> (cm.
pucyHok 3). Onucanue anemeHtToB AMF cogepxutca B nyHkTe A.1 (NnpunoxeHus A).
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<amf unit="millimeter'>
<object id="0">
<mesh>
<vertices>
<vertex>
Coordinates >

</coordinates >
<normal>
<nx>0</nx>
<ny>0.707</ny>
<nz>0.707</nz>
</normal>
</vertex>

<edge>
<vI>0</vI>
<dx01>0.577</dx1>
<dy1>0.577</dyl>
<dz01>0.577</dzl>
<v2>1</v2>
<dx2>0. 707</dx2>
<dy2>0</dy2>
<dz2>0.707</dz2>

</edge>

</vertices>

<volume materialid=/"0"">
<triangle>

</triangle>

</volume>
</mesh>
</object>
</amf>

o

a) — NNOCKUIA TPeYrosibHUK; 6) — W30rHyThI TPEYroNbHUK C UCMOMb30BaHWEM HOpMasieit; B) — TPEeYro/ibHUK, NCNOJb3YoLWniA KacaTe b-
Hble; I) — pa3bueHne N30THYTOro TPeyrosibHMKa Ha YeTbipe TpeyronbHuka; a) — daiin AMF, cogepxalinii KpUBOIMHEHYO TeoMEeTPUI0

PI/IcyHOK 2 — Tunbl TPEeyrosibHNUKOB, UCMOJIb3yEMbIX B CETKE
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MpuMeyaHune — Ha pucyHke nokazaH AMF-cbaiin, cogepxallnii naTb Matepuanos. Matepnan 3 — aTo ogHo-
podHasa cMech NepBbIX ABYX MaTepuanoB B cOOTHoWeHUN 40/60 %. Matepnan 4 — BepTUKanbHO-rpafneHTHBIA MaTepu-
an. Matepuan 5 — KapKac co CTPYKTYpOR LUaxMaTHON AOCKM.

8.2 CMmewaHHble U rpagueHTHbIe MaTepuarnbl U CYOKOHCTPYKLUK

8.2.1 HoBble marepuansl MOXHO OMPeAensTb Kak KOMMO3WUMM U3 APYrUX MaTepuarioB. SNEMeHT
<composite> Ucnonb3yioT A4 YKa3aHUa NponopLyii KOMNO3ULMK KaK KOHCTAHTY unu hopmyny B 3aBUCMMOCTU
OT KOOpAUHAT X, ¥ U z. [oCTOsIHHaA Nponopunsa CMeLUMBaHUs NpMBEAET K NONy4YEeHU0 O4HOPOAHOIo MaTtepua-
na. N3ameHeHune coctasa B 3aBUCUMOCTHU OT KOOPAMHAT NPUBOAMUT K rPAAUEHTHOMY COCTaBy MaTtepuana. bonee
CMNOXHble KOOPAWHATHO-3aBUCHMMbIE NPONOPLIMK MOTYT NPUBOAUTL K NOMYYEHMWIO HENUHEWHbIX rPaauEeHTHbIX
marepuanos. Popmyna yaernbHOro Beca MOXET Takke obpaiuarbca kK dyHKUMm TekeTyp tex (textureid,x,y,z),
onucaHue npuseaeHo B A.1 (npunoxeHue A).

8.2.2 B KOMNo3uTe MOXeET ObITb UCMNOMNbL30BAHO NOB0OE KONMMYEeCTBO MaTepManos.

8.2.3 Jlioboe oTpuuaTensHoe 3Ha4YeHne oM MaTepuana A0oMMKHO ObiTb MHTEPNPETUPOBAHO Kak Hyre-
Bas nponopuua. Cymma Aonemn pasnumyHbiX Marepuanos AomkHa ObiTb paBHa 1.

8.3 MNMopuctbie MmaTepuarnsbl

8.3.1 Ccobinka Ha dpyHkuuo materialid “0” (nycTo) ucnonb3yerca 4na onpeaeneHns nopucTon CTPyKTy-
pbl. Jons nycToTbl A0mKHA ObiTh unn 0 unun 1. Nwboe gpyroe uncno Byaer TONKOBaTbCs Kak 1.

8.3.2 3OnemeHT <composite> TeopeTnIeckn MOXET ObiTb UCMONbL30BaH AN MOMHOM0 ONMCaHUsi reoMe-
Tpun 06BLEKTA, KaK OTAeNbHasA PYHKLUMA UMK KaK TEKCTYpa CO CCbINKON Ha nycToTy. LieneBoe ucnonb3oBaHue
anemMeHTa <composite> Co CCbINKOW Ha MyCTOTY HEOBXOAUMO AN ONUCAHUS KIETOUHBIX ME30CTPYKTYP.

8.4 CtoxacTuyeckue marepuarbl

8.4.1 Ccbinka Ha rand-dyHKUMIO (X, ¥, Z) MOXET ObITb UCNONb30OBaHA ANA ONpPeAeneHust Nceeaocny4ait-
HbIX MaTepuanos. Hanpumep, KOMNO3UTHLIN MaTepuan MoXeT 06beanHuTb ABa 6a30BbLIX Marepuana B cny-
YalnHbIX NPONOPLMAX, B KOTOPbIX TOYHASA NPONOPLUS MOXKET 3aBUCETb OT KOOPAMHAT PasfnMyYHbIMK criocobamu.
Rand-gyHKumna (x, y, Z) reHepupyeT cry4aiHyio TouKy B auanasoHe [0,1], kotopas COXpaHAETCA Ha NpOTshKe-
HUK BCEX BbI30BOB (PYHKLMK, CM. A .4 (NpunoxeHus A).

9 XapakTepuCTUKM LBETa

9.1 O6wue

9.1.1 Usera moryt ObiTb BBEAEHbl C UCMNONL3OBAHMEM 3neMeHTa <colour> u ykasaHuem dopmara
RGBA. o ymon4yaHuio UBETOBOE NPOCTPAHCTBO AOMKHO ObiTb SRGB (CM. [2]), HO anbTepHaTMBHbLIE NPOochunu
MOTyT ObITb YCTAHOBMEHbI C MOMOLLbIO TEra METAAAHHbIX B KOPHEBOW <amf> anemeHT, ¢cM. A.1 (npunoxe-
Hue A). AnemeHT <colour> MoxeT ObITb CBA3aH ¢ aneMmeHToM <material>. UToObl CBA3aThb UBET M maTepuan,
MCNOnb3yeTca 3nemMeHT <object>; yToObl NOKPaAcUTL BECb OOBLEKT, UCMOSNL3YETCA AMNEMEHT <volume>. AnemeHT
<triangle> ncnonb3yeTca Ansi NOKpacku TpeyronbHUKa. AneMeHT <vertex> CnyuT Ans CBA3u LBeTa ¢ onpeae-
TNIeHHOW BEPLUMHON TPeyronbHUKa (CM. PUCYHOK 3).

9.1.2 Ecnun uBeT He yKa3saH, TO M0 YMOMYaHWUIO CNONb3YIOT Benbiit LBET.

9.1.3 LiBer o6bekTa MoxeT ObiTh onpeaeneH UBeToMm matepuana cneuudukauuu. Liet nepekpbiBaet
oObem obbekTa.
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<?xml version** "1 _.0" encoding** "UTF-8"?>
<amf unit="millimeter"s

<material id="1"s
<metadata type="Name">StiffMaterial</metadata>
<colors
<r>0</r>
<g>z</g>
<bsl -z</bs
</colors
</materials

«texture 1d*"1"™ width="10" height:**"26 " type-*"grayscale ">
TWFuTGl ZIGRpc3RpbmdlaXNoZWQs 1G5vdCB
vbmxS1GJISXGhpcyByZWFzb24s1GJldCBieS
BOaGlzIHNpbmdlIbGFyIHBhc3Npb24gZnJdvb
SBvdGhlclIBhbmltYWxzbCB3aGljaCBpcyBh

</textures

<object 1d*"0">
<meshs
«vertices >

«/vertices =
<volume materialid="1">
ccolors
<r>0.9</rs
<g>0.9-z/gs
<bs0.2</b>
«a>0.8</a>
m/colors

<triangle>
<vil>0</vi>
<v2>2</v2>
<N\3>3</v3 >
<texmap rtexid*"1" gtexid*"2" btexid-"3"s
<utexl1>0.l«/utexi>
<utex2s0.21</utex2>
<utex3>0.15</utex3>
<vtexl sO .65<./vtexl >
<vtex2s0.72</vtex2>
<vtex3>0.91<lvtex3>
c/texmaps
</triangles
</volumes
</mesh>
</objects
</amfs

PucyHoK 3 — XapakTepuctukun Lpeta

MpumMmeyaHne — CnoLWHON LBET MOXET ObITb CBA3aH C MaTepuasioM TomMaca Wi BepLUMHbI. BepLunHa MoxeT
6bITb TaKKe CBSi3aHa C KOOPAVHATON B chaiine LBeTa TEKCTYpb.

9.2 [papauuun yBeTa 1 oTobGpaxeHne TEKCTyp

9.2.1 LiBeT MOXeT Takxe ObITb OfnpefefnieH CO CCbIIKOW Ha POpMysibl, KOTOpble MOTYT UCMO/b30BaTb
pasnuyHble YHKLUW, BKOYas PYHKLMIO KapTbl TEKCTYPSI.

9.2.2 TMpu obpateHnn k hopmyne anemeHT <colour> yka3blBaeT LBET, KOTOPbI/ 3aBUCUT OT KOOpAMHa-
Tbl. B dharinax moryT 6bITb UCMO/b30BaHbI N06ble MaTemMaTUyeckne BbIPAXEHUS, KOTOPble COYeTaloT B cebe
hyHKUMK, onucaHHble B A.2 (npunoxeHusa A). Hanpumep, ncnonb3oBaHue rand-cpyHkumn (dOyHKUmMK ciyyaii-
HbIX 3HAYeHWii) fonyckaeTcsa AN NCeBAOCAyYaliHbIX LBETOBbIX CxeM. Tex-pyHKLMA fonyCckaeT 3aBUCMMOCTb
LBeTa OT KapTbl TEKCTYPbl MM M306paxeHns. UTobbl 3a4aTb NOMHOLBETHOE M306paXeHne, kak npasuo, Tpe-
GyeTcs TpY TeKCTYypbl — N0 OAHOWN Ha KaxXAbli LBETOBON KaHasl. UTo6bl co34aTb MOHOXPOMHOE M306paxeHue,
06bI4YHO AOCTATOYHO OfHON TEKCTYpbI.

9.2.3 Korga BepLUMHbI OAHOTO TPeyrosibHWKa UMEelT pasHble LBeTa, BHYTPEHHWI LUBeT TpeyrosbHuKa
6yaeT NMHeHON NHTepnonsaume Mexay aTuMK LBeTamu, ecnu LBeT TpeyrosibHrKa He 6bin ykasaH siBHO (LBeT
TPeyrosibHMKa VMMeeT MPUOpUTET Haf LBETOM BepLUvHbl). ECnM BCe TpW BepLUMHbI TPEYrosibHuKa coaepxar
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otobpaxxeHne ogHoNn u Tou xe ID-TekcTypbl AnsA moboro kaHana (r, g, b unu a), To UBET 3TOro KaHamna Tpey-
ronbHWUKa AOKeH ObITb N3BNEYEH U3 TEKCTYPHOW KapTbl, OTMEHAS NPU 3TOM LIBET TPEYrOnbHMUKA.

9.3 Mpo3spayHocTb

Co3faHne BUAMMOCTM YAaCTUYHOW MPO3PaYHOCTU MOXET ObiTh BbIMOSIHEHO Yepe3 kaHan Npo3payHoCTy
<a> anba-KOMNO3UTUHIOM NyTeM 00beaAMHEeHUs LBeTa nepeaHero nnaHa ¢ usetoMm ¢oHa. 3HayeHue “0”
yKa3bIBa€eT HyNeByl0 NPO3pavyHOCTb, TO €CTb CUTYaLMIO, KOTAa MCNONb3YETCA TONMbKO LIBET NEepeAHero nnaHa.
3HaueHue “1” ykasbiBaeT MoJsHyl0 Npo3payHoOCTb, TO €CTb CUTYaUMIO, KOrAa UCMONbL3YETCA TONbLKO LBET (PpoHA.
MpoMeXxxyToUYHble 3HAYEHUS NMUHEWHO UHTEPNONUPYIOTCA MeXay UBeToM hoHa U LIBETOM NepeaHero nnawa.
OTpuuarenbHbl€ 3Ha4YeHUs OKpyrneHbl A0 0, a 3HayeHust bonbLue eanHuubl — A0 1. LiBeT choHa TpeyronbHuka
OOIDKEH COOTBETCTBOBATH LIBETY BEpLUMHBL. LIBeT hoHa BepLUMHbI AOMKEH COOTBETCTBOBATL LIBETY 0O6bEMa,
3arem — LBeTy 06bekTa u 3aTeMm — UBeTy marepuana (B nopsake yGbiBaHUS NPUOPUTETA).

10 XapakrepuCTUKKU TEKCTYp

10.1 3nemeHT <texture> ucnonb3yerca Ana cea3bisanua textureid (TekCTypupoBaHus) ¢ onpeaeneHHbl-
MW TEKCTYPHBIMU AAaHHBIMU. Pa3Mep TeKCTYPHOMU KapTbl AOMKeH GbITb ykasdaH. MoaaepxuBaioTca AByMepHbIe
(2D) u TpexmepHble (3D) TekcTypbl. [JaHHbIe A0MKHLI ObITh NPEeACTaBNEHbI B BUAE PAAA 3HAYEHWUI rpagauui
ceporo B gnanasoHe [0—255]. Kaxxgoe 3HaueHne xpaHuTcAa B 0gHOM Gaiite u koaupyetcs B Base64.

10.2 YnopsipoyeHue AaHHbIX AOIMKHO HAYMHATLCA C NEBOro BEPXHEro yrna u uaTu cnesa Hanpaso U
cBepxy BHKU3. 3D TekcTypa OyaeT ykasbiBaTb CHa4ana Ha nepeoHaqanbHbIN CRoW, a 3aTemM NOBTOPATLCH ANA
BCEX NOCNeAyoWMX CNOEB B COOTBETCTBUM C NPABUIOM NPaBoi pyku. [laHHble OyAyT ONnTMMW3NMPOBaHbI UMK
Ao6aBneHbl ¢ HyNeBbIMW 3HAYEHUAMU B COOTBETCTBUM C YKA3aHHLIM PA3MEPOM TEKCTYPbI.

10.3 [ns HanoXeHua TEKCTYpbl HA TPEYronNbHUK UCMONb3YETCA AreMeHT <texmap>, onpeaensaioLmun
U-, V- (onuuoHanbHo) u VW-koopauHaTbl ANA KaXxaoW BepLiuHbl 3TOro TpeyronbHuka. Ecnu Tekctypa umeer
CBOWCTBO “4yepenuua’ u COOTBETCTBYET 3Ha4eHuio True, To niobble 3Hauenusa U, V , W, He nonagaiowme B ama-
nasoH [0,1], OyayT onpeaenaTbca no moaynio 1. Ecnu TekcTypa MMeeT CBOWCTBO “Yepenuua” u COOTBETCTBYET
3HauyeHuio false, To 3Ha4YeHus, KOTOpblE HE NonaAaloT B npeaensbl Aunanasoxa [0,1], 6yayT cooreercTBoBaThH 0
(Npo3payHbii). TeKCTYpbl AOMKHbI BbITb IMHEWHO UHTEPMONUPOBAHLI ANA KAXXA0ro TpeyronbHuka. Tpeyronb-
HUK JOJDKEH BKIOYATb TOSIbKO OAMH 3nemeHT <texmap>. MepekpbiBatowmuecs TEKCTYpbl AOIHKHbI ObiTh 00b-
€[VHEHbl B €AUHYIO TEKCTYPY, NpeXae YeM HaKknaabiBaTbCA Ha CETKY.

11 dnemeHTbI rPyNNupoBaHus (co3se3aus)

11.1 Heckonbko 06bEKTOB MOTYT ObITb pa3MeLleHbl BMECTE C NOMOLLbIO 3nemeHTa <constellation> (cm.
pucyHok 4). 3nemeHT <constellation> MOXeT onpeaenuTb NONOXEHUE U OPUEHTALMIO OOBLEKTOB ANS NOBbILLE-
HUA 3chheKTUBHOCTHU YNaKkoBKM M onucaTb OOSbLUME MACCUMBbI OAWHAKOBLIX NPEAMETOB. AneMeHT <instance>
onpefenser nepemeLleHne u BpalleHue obbekTa B npouecce npeobpasosaHus. CMeELLEHME W BpaLlieHue
[OMKHbI BbITb ONpeaerneHbl Mo OTHOLUEHUIO K UCXOAHOM Mo3vuuMu M opueHTauuu obbekTa, onpeeneHHbIM
nepBoHa4anbLHo. Yribl NOBOPOTa A0IMKHLEI ObiTh YKa3aHsl B rpagycax. CHavana npuMeHsIoTcA BpaLLeHunsi BO-
Kpyr OC X 1 OCH y, a 3aTeM — BOKPYr OCH Z.

11.2 3nemeHT <constellation> moxeT Bkntovath B ceba apyrue anemeHTol <constellation> ¢ Heckonb-
KUMU YPOBHAMMK nepapxun. OaHaKo LMKNUYecKkue onpeaeneHus anemeHTos <constellation> ucnonssosarbca
He JOIDKHbI.

11.3 TMpu Hanu4Mm Heckonbknx 06bLEKTOB U anemeHToB <constellation>, onpeaeneHHbIx B 04HOM han-
ne, LOCTYMHbI ANA NeYaTn TONbKO 00LEKThI M aneMeHThl <constellation> BepxHero yposHs.

11.4 B anemeHTe <constellation> opueHTaumsa neuyatn 6yaet ykazaHa no yMOn4aHuio.
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<?xml version="2.0" encodingM"UTF-8"?>
<amf unit="millimeter'>

<material id="1">
~metadata type-"Name">StiffMaterial</metadata>
<color>
<r>0</r>
<g>z</g>
<b>1-z</b>
</color>
</material>

«texture i1d="1" width="10" height="26" type="grayacale">
TWFulGlzIGRpc3RpbmdlaXNoZWQs1G5vdCB
vbmx51GJ51GhpcyByZWFzb24s1GJ1dCBieS
BOaGlzIHNpbmdIbGFy IHBhc3Npb24gZnJvb
SBvdGhlcIBhbmltYWxzLCB3aGl jaCBpcyBh

</texture>

<object i1d="0">
<mesh>
«vertices»

</vertices>
«volume materialid="1">
<color>
<r>0.9</r>
<g>0.9</g>
<b>0.2</b->
ca>0 .8«/a>
</color>

<triangle>
<vI>0</vi>
<v2>1</v2>
<v3>3</v3>
<texmap rcexid-"I" gtexid-"2" btexid="3">
<utexI>0.1</utexl>
<utex2>0.21</utex2>
<utex3>0.15</utex3>
«vtexl>0.65</vtexl>
«vtex2>0.72«/vtex2>
<vtex3 >0.91<lvtex3>
</texmap>
</triangle>
</volume>
</meah>
</object>
</amf>

PucyHok 4 — 3SnemeHTbl <constellation>

MpumMmeyaHune — dnemeHTbl <constellation> MoryT BkOYaTb B CE6S HECKONBKO OGBLEKTOB BMECTE.

12 MeTtagaHHble

JneMeHT <metadata> Heo653aTeIbHO MOXET UCMO/b30BaThCA AN YKa3aHUs AONOMHUTENbHOW NHGOP-
mMaumm o6 onpegeneHHbix 06bekTax, reomeTpun U matepuanax (CM. pucyHok 5). C nomoubio 3TOro anemeHTa
MOTYT yKa3blBaTbCS UMS, TEKCTOBOE ONUcaHue, aBTOPCTBO, MHpOpMaLUs 06 aBTOPCKUX NpaBax W cnelunalib-
Hble WHCTPYKUUU. DneMeHT <metadata> MOXeT 6biTb BK/OYEH B Ka4yecTBe [OYEpHEero asiemeHTa B <amf> ¢
Lenbilo ykazaHua aTpubyToB Bcero ¢paiifia uau B kayecTBe [0YepHero afemMeHTa 06bLeKToB, 06LEMOB 1 MaTe-
pranoB. 3ape3epBMpPOBaHHbIE TUMbI MeTajaHHbIX U UX 3HAUYeHUss nepeuncnedbl B A.l (Nnpunoxexve A).
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<?xml version="1. 0" encoding="UTF-8"7>

<amf unit="millimeter'>
<metadata type="description”>Product 223«/metadata>
<metadata type="author'>John Smith</metadata>
<metadata type="cad">SolidX 2.2«/metadata»
«metadata type="name">Part I</metadata>
«metadata type="'revision'>1_3A</metadata>

<object ObjectID="0">
«metadata type="name''>Component I</metadata>

</object>
</amf>

PucyHok 5 — MeTagaHHble
MpumeyaHn e— [oNONHUTENbHbIE CBEAEHUS 06 O6BbEKTE MOTYTXPaHUTLCSA C MOMOLLBIO 3N1eMEeHTa MeTafaHHbIX.
MogandnunpoBaHHble TUMbl MeTafaHHbIX 4O/HKHbI MCNOb30BaTb APYroe MMs, Hanpumep:

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

13 ApxuBupoBaHune

13.1 AMF pomkeH xpaHuTbCca NM60 B BUAe NPOCTOro TekcTa, NMMbo B okatom Buge. CxaTue LOKHO
6bITb BbINOIHEHO B chopmaTe ZIP-apxusa (cm. [3]) 1 MOXeT 6bITb cAenaHo Nnosib3oBatesieM BO BpeMs 3anucu
C MOMOLLbIO MPUIOXKEHNS N HECKOMIbKMX OTKPbITbIX 6MBNNOTEK CxaTus, Takux kak Reference (cm. [4]).

13.2 O6e Bepcun (haiina — cxaTas U HecxaTas — OyayT umeTb pacwmpeHve AMR lMcnonbsyemoe
nporpaMmMHoe obGecrneyeHne [LO/MKHO OnpefenuTb, ABNsieTCs u daiin apxvMBHbIM WM HeT. Ecnu dhaiin 3a-
apxvMBUPOBaH, TO HEOH6XOAMMO BbIMOJIHATL €70 A4EKOMNPECCUI0 BO BPeMS YTeHus. Jlioboi chaiin, KoTopbld He
HauMHaeTcs ¢ Tera <?xml>, go/mkeH 6bITb MHTEPNPETUPOBAH Kak CxaTblil dhainn xml.

13.3 Kpowme Toro, apyrue caiinbl — Hanpumep, 3/1€KTPOHHbIE MOANUCUA — MOTYT ObITb BK/IKOUEHbI B ap-
xuB ZIP. TeM He MeHee Tonbko AMF-thaiin ¢ Tem Xe MMEeHeM, 4YTo 1 dailn apxmea, 6yaeT npoaHaM3npoBaH
nporpamMmmHbIM obecneyveHnem. OTcyTCcTBME haina ¢ Takum MUMEeHEeM BbI30BET OLUMOKY.

14 MvuHumanbHble TpeboBaHna ANA peanunsayumn

14.1 MuHumaneHbli AMF npousBoguTeNns AO/KEH reHepupoBaTb CxXaTblli hailn ¢ OgHOro obbekTa.
OfunH 06BEKT ByfeT cofepXaTtb CeTKy, BK/IOUAILLYH0 TO/TbKO OAUH TOM.

14.2 MuHuManbHbli AMF noTpebutens go/mkeH pasapxusvmpoBaTb haii ¢ 0gHOro o6bekTa U UrHopu-
poBaTb /1t06ble UBET, Matepuan, TeKCTypy, a/ieMeHT <constellation> unn metagaHHble.
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MpunoxeHue A
(cnpaBouHoe)

PykoBoacTBO no BHeagpeHuto cxembl AMF XML

A.1 OnemeHTbl AMF
MNepeyeHb anemeHToB AMF npeacTasneH B Tabnuue A1

Ta6bnuuya A1 — MNepeveHb anemeHToB AMF

SOnemeHT

PoanTensckuit
SNeMeHT
(onemMeHTbI)

ATpUGYyT

PaspeLueHo
N HeCKOMbKO
rIeMeHTOoB?

OnucaHue

<nx>,
<ny>,
<nz>

<normal>

Het

HopManunaoBaHHbIE X-, Y- UNi Z-KOMIOHEHTHI HOP-
Manu K MoBEpPXHOCTM B BEPLLUHE.

<volume>

<mesh>

Ha

OnpeaensieT o6beM OT YCTaHOBIIEHHOrO CrMUcka
BEPLLMH.

materialid

WaeHTUdDUKaTop MaTepuana, nNpUMEHSAEMbIA K
3TOMYy 06BEMY.

<triangle>

<volume>

Ha

OnpegenseTt TpeyronbHUK 13 Tpex BepLlunH B 3D,
B COOTBETCTBUM C NpaBUNOM MpaBoi pyku (NpoTuB
4acoBOW CTPEenku).

<v1>,
V2>,
<y3>

<triangle>
<edge>

MHaekc BeplumnH, onpeaensiiolux TPeyronbHUK
WFK TpaHb.

<texture>

Ha

YKkasblBaeT AaHHble TEKCTYpbl, KoTopas byaert uc-
NonNb3oBaThCS, C NOMOLLBIO tex-pyHKUMN B hopmyne.
CoaepxuT nocrneaoBaTensHOCTL Base64 ¢ sakoaun-
pOBaHHLIMW 3HAYEHUSIMU U C yKa3aHWUEM 3Ha4YeHus
nUKcenei TeKCTypbl.

Ha3HauaeTt Ans HOBOW TeKCTYpbl YHUKanNbHbI ID.

width

LLinpuHa (pa3mep no ropmaoHTanu, x) TEKCTypbl B
nnKcensx.

height

BoicoTa (6okoBOiA pa3Mep, y) TEKCTYpbl B MUKCe-
nsx.

depth

my6uHa (BepTuKanbHbIA pasMep, Z) TEKCTyphl B
nuKcensx.

OnpeaensieT, MOXET NK TeKCTypa ObITb MAUTOMHOM.
3HaueHue true o3HavaeT “nnutodHas’”. Jlioboe gpyroe
3HayeHue He nofpasymesaeT nnuTky. Jlrobasa TekcTy-
pa, otobpaxeHHas 3a npefenamu 3ajaHHoOro Auana-
30Ha, A0IMKHa BO3BpaLLaTh K HyNIeBOMY 3HaY€HuIO.

type

KoaupoBsaHue aaHHbIX B TeKcType. B HacTosee
BpeMS AOMKHbI BbITh “OTTeHKU ceporo”. B pexume
rpajauuii ceporo Kaxablil NUKcens npefcTasneH of-
HuM 6aiiTtom B gnana3oHe [0—255]. Koraga TekcTypa
3afjaeTca ¢ NomoLyblo tex-pyHkuMKM, 3TU 3HaYeHusA
npeobpasylotcs B OfHY TOUKy B AuanasoHe [0—1]
(cm A.2). MNonHouBeTHOE M306paxeHue, kak npaBu-
no, TpebyeT TpU TEKCTYpbl — MO OQHOMY ANSA KaX-
foro u3 UBeToBbIX KaHanos. [paduyeckoe oTobpa-
XeHne Npo3pavyHOCTU MOXET notpeboBarb HanMuus
YeTBEpPTOro KaHana.
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lpodonxeHue mabnuupt A.1

Poautenbckui PaspelueHo
OnemMeHT ANeMeHT ATpUGYT N Heckonbko OnucaHue
(3nemeHTb) aremMeHToB?
KapTa BeplwuH 3Toro TpeyronbHUka (U,v,w) ¢ KO-
<texmapl> <triangle> Her opAuWHaTaMn 3afjlaHHOW TeKkcTypbl. Ecnu napametp
He yKa3saH, KoopAuHaTa w J1ofkHa GbiTb paBHa Hynio.
rtexid ID TeKcTypbl KpacHOro KaHana.
gtexid ID TeKcTypbl 3eneHoro kaHana.
btexid ID TekcTypbl rony6oro kaHana.
atexid ID TekcTypbl anbda-kaHana.
<utext1>,
<utex2>,
<utex3>
< >
ytext1>, OnucaHue: kKoopaAWHaTLI U, V U W (ONUUOHANLHO)
<ytex2>, <texmap> Her BepLUUH TpeyronbHuka 1, 21 3
<ytex3> ! '
<wtext1>,
<wtex2>,
<wtex3>,
<material> <amf> Ha LocTynHblih MaTepuan.
YHukanbHblit ID MaTepuana. 3Hadenue “0” ID ma-
id Tepuarna 3apesepBupoBaHO ANA 0603HaveHus ny-
CTOT UNK pacxogyemoro mar-na.
KoMno3uTHbI MaTepuan. 3HayeHue 4UUCIOBOWA
KOHCTaHTbl UNW MaTemaTuyeckne yHKLUN KOOpAK-
HaT X, Y, Z, onpefersiollee COOTHOLUEHUe MaTepu-
anos (materialid). Ecnu 3HayeHue oTpuuaTensHoe,
. . 0 T B . o
<composite> <material> fa OHO CYMTAETCA paBHbIM Hynio. [lpobHoe 3HayeHue
yucrna AoMKHO ObITb okpyrneHo go 1. Ecnu oHo
paBHO HyNIo, TO MaTepuan OTCYTCTBYET (nycToTa).
[MycToThl MaTepuanoB He AOMKHbLI ObITE CMeLlaHbI.
CM. B N. A2 cnMCoK AOMNYCTUMBIX MaTemMaTU4ecKux
PYHKLUMIA.
materialid Ccblnka Ha cyllecTBytoluii Matepuan. Ccbinka
He JoMXHa 6bITb PEKYPCUBHOM UK LIUKITMYECKOM.
. COBOKYMHOCTb 06LEKTOB C KOHKPETHLIM MECTOMNO-
<constellation> <amf> Ha y P
NOXEeHWeM.
id Onpepensert ID HoBOro co3Be3aus.
<instance> <constellation> Oa CoBOKyMHOCTE OGLEKTOB A1 nevaTy.
Ccbinka Ha ID cyLyecTBYIOLLEro UK co3gaBaemo-
objectid ro obbekrta unu cosBesaus. PekypcuBHbE UK Lu-
KIUYecKue CChInkn He AOMKHBl MCNOoNb30BaThLCS.
<deltax>, PaccTosiHue nepeHoca B X-, Y- UNU Z-HanpasneHuu,
<deltay>, <instance> Het COOTBETCTBEHHO, B CUCTEME KoopauHaT obbekTa And
<deltaz> co3faHus ak3emnnspa obbekTa B TEKYLLEM CO3BE3ANMN.
<nc MoBopoT obbeKTa B rpagycax BOKPYr €ero X-, y- u
) o
<ry>. <instance> Het Z-0Cel, COOTBETCTBEHHO, AMA CO3LaHNsa aK3eMnnapa
<rz> obbeKTa B TeKyLieM co3Be3aun. MoBopOThI JOIKHbI

ObITb BEINOMHEHL! B nopAagke X, a sateMmy u zZ.
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Poautensckuii PaspelueHo
SneMeHT 3ANeMeHT ATpubyT NN Heckoneko OnuncaHune

(aneMeHTbI) 3reMeHToB?
<amf>,

<object>
0b) ! YkasbiBaeT [OMNONHUTENbLHYIO WHpopmauu o6

<metadata> <volume>, Oa oBLeKTe
<material>, ’
<vertex>

type

Tun atpnbyTa. 3Ha4eHnsa AOMKHbI ObITb OAHUM 13
crneayroLmx:

name — BykBeHHO-LMppoBasi MeTka 0bbekTa, Ko-
Topast MOXET BbITb UCMOMNb30BaHa UHTEPNpPeTaTopom
npw B3auMOoAeiCTBUU C NoNnb3oBarTenem;

description — onucaHue cyLHOCTH,;

url — ccblirika Ha BHELLHUA UCTOYHUK, OTHOCALLIUIA-
csl K oOBbeKTY;

author — 3apaet uma(umeHa) astopa(os);

company — onpefensaeT KOMMNaHuio, reHepupyto-
LMt 06bekT;

producer — 3ajaeT UMsi UCXOAHOIO NporpaMMHo-
ro obecrneyeHus u Bepcuy,;

revision — onpeaenseT NnepecMoTp CYLHOCTH;

tolerance — 3apaer HeobxoAUMbLIA NpPOU3BOA-
CTBEHHbIIA fonyck obbekTa B cucteme npeanpusatus/
nofpaspeneHus,

volume — onpegensieT obwmii 06beM obbekTa
B eAuHuULe cucteMbl cybbekTa, KoTopbli ByaeTr uc-
nonb30BaTbCA AN NPOBEPKU (MPUMEHSAETCA TOMBLKO K
0b6bekTy U 06bemy);

elasticmodulus — 3agaeT Mogynb ynpyroctu o6b-
ekTa, B eanHnlax CU (Tonbko ana matepuana),

poissonratio — onpegenseT koaddpuumeHT lMNyac-
CcoHa MaTepuana, B eguHuyax CKU (Toneko ana mMa-
Tepuana),

colourprofile — uget ICC npocTpaHcTBa, UCNONbL-
3yeMbll ANA UHTepnpeTauun Tpex LBETOBLIX KaHa-
noB <r>, <g> u <b>. MoxeT 6biTb 0aUH M3 9sRGBY,
9AdobeRGB9, 9WIDE-Gamut-RGB9, 9CIERGBSY,
9CIELAB9 unu 9CIEXYZ9 (BepxHuii ypoBeHb TONBKO
<AML>)

A.2 MaTtemaTuyeckue onepauunmn u pyHKUUK

MepeyeHb MaTeMaTUHECKMX onepaLmil U PyHKUUIA NpeacTaBneH B Tabnuue A.2.
dopmynbl, cogepxallyne CUMBONbI, KOTOpbIe orpaHuyeHbl B XML, Takue Kak “<” U “>”, fomkHbI cofepXaTbesl B MyH-
kTe CDATA (T.e. HauuHaTbes ¢ “[CDATA]” u 3akaHuuBaTbea “]]>”).

Tabnuuya A2 — lNepevyeHb MateMaTUYECKUX onepauuin U yHKLMiA

CTapLUMHCTBO Onepartop OnpeaeneHune
1 0 Ckobku 6noka
2 A CreneHb
3 * YMHOXeHne
3 / [enexue

Jlornyeckune onepaTtopbl Bo3BpallatoT norudeckoe 3HadeHune 1 unu 0, npeactasnstowmin TRUE n FALSE, cooTtBeT-
cTBeHHO. HyneBoe 3HadeHue npegctaenser FALSE n HeHyneBoe 3HaveHune npefcrasnsetr TRUE.
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OkoHYaHuUe mabnuupi A.2

CTapLUnHCTBO OnepaTtop OnpeaeneHve
4 + [Hobaeutb
4 - BelunTaHue
5 = PasHo
5 <, <= MeHbLUe, YeM(Unn paBHO)
5 > >= BonbLue, YemM(Unn paBHo)
6 and Touyka nepeceqeHus (norudeckoe M)
6 or Cotos (norudyeckoe UJIN)
6 xor Pasnuua (ucknrodatowee AN
6 1 OTpuuaHue (noruyeckoe HE)
6 mod(a,b) Mogynb, B TOM Y1cne YacTUYHbIA. Bo3BpallyaeT ocTaTok oT fefneHns a Ha b.
6 sin(x) CuHyc, paguaHsbl
6 cos(X) KocuHycsl, paguaHsl
6 tan(x) TaHreHc, paguaHbl
6 asin(x) ApKCUHYC, paguaHsl
6 acos(x) ApKKOCUHYC, paguaHbl
6 atan(x) ApKTaHreHc, paguaHbl
6 floor(x) OkpyrmuTb go Gnuxaiwero Lenoro
6 ceil(x) OKpyrnuTb Ao 6nuxainwero Lenoro
6 sqrt(x) KBagpaTHLIN KOpeHb
6 In(x) HatypanbHelil norapudm
6 log10(x) BasoBblil gecAaTUuHbIN Nnorapucdm
6 exp(x) OKCnoHeHTa
6 abs(x) ABCconioTHoe 3HaYeHue
6 max(x,y) MakcumanbHoe 3HaveHune
6 min(x,y) MuHumanbHoe 3HaveHune
6 rand(x,y) 2D wnnun 3D koopauHaTel uHTepsane [0,1] (6e3 yyeta 1). Bosspalaemoe vuc-

1o AOIMKHO GbITb CTOWKUM (TOT Xe HOMep AOSXEH Beeraa 6biTe BO3BpalleH Ha
Te Xe KoopauHaTel). CM. NnpuMep peanuaauuu B nyHkte A4,

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

BosBpalyaeT ckanspHoe 3HayeHMe C Nnasaolel 3ansaTo B AWanasoHe
[0,1], uTo uHTepnonupyet TekcTypy c textureid B Havano koopauHar (u, v, w) ans
3D-TeKkcTyp u (u, v) Ana 2D-TekcTyp. Ecnu TekcTypa umMeeT TUn «rpajauuu ce-
poro», AnanasoH [0,1] cooTBeTCTBYET AManasoHy [0—255] B AaHHbIX TEKCTypax.
Llenble 3Ha4eHnA KOOPANHAT OTHOCATCA K LIEHTPY TEKCTypbl C NepBOro NUKCeENs,
umMetoLero uHaeke 1. Ecnu sHavernuna gpobHoe, HeoBxoanUMO MCNoNbL30BaTL Me-
TOJ, JIHENHOI MHTepnonAunnu. Ecnn koopauHaTel BEIXOASAT 3a NpeAenbl He Nnu-
TOUHOW TEKCTYpbl, HYNEBOE 3HaYeHne [OMKHO 6bITh Bo3BpaLyeHo. Ecnu TekcTy-
pa 2D n z KoopAauHaT 3agaHa, KoopAauHaTa z JoMmkHa 6bITb NPOUrHOpUpoBaHa.

Jlornyeckue oneparopbl Bo3BpalLaloT normyeckoe 3Havyenne 1 unu 0, npegctasnstowmii FALSE n TRUE, cooteeT-
cTBeHHo. HyneBoe 3HaveHue npefacTtasnaeT FALSE u HeHyneBoe 3HadeHne npeactaBnsaeT TRUE.
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A.3 ®opMynbl 4Na nepexofa OT KPUBOIMHENHbIX TPEYTO/TbHUKOB K MPSMOJIMHEHbIM

A.3.1 HenviHeliHble TpeyrosibHble YYacTK/ C YCTAHOB/IEHHbIMW HOPMaI MU MOBEPXHOCTU WK KpasiMy KacaTeslbHbIX
[JO/DKHBI ObITb MHTEPNONMPOBAHbI U3 X TPEX BEPLUMH U LLECTW KacaTesbHbIX BEKTOPOB W/MAn Tpex HopMasieil MoBepXHO-
CTV C UCMNO/b30BaAHMEM KPMBbLIX MHTEPNONALMN SpMUTa BTOPOro NopsaKka, kak onucaHo B nyHkTax A.3.2—A.3.4.

A.3.2 [Ana Kaxporo u3 Tpex pebep TpeyrosbHuMka (CM. pUcyHoK A.l (a)) BbINO/HUTE LarK, OMMCaHHbIe B MyHKTax
A.3.2.1—A.3.2.6.

a) — 0603HauYeHns1, NCNonb3yemble AN pa3bueHns KpnBoIi;
6) — TpeyrosibHUKN pasgeneHbl PeKypCcUBHO B ryOouHY [0 NATU

PucyHok A.1 — Twunbl TPEYrosibHUKOB, UCMOMb3YyEMbIX B CETKE

MpumeuyaHne — Ha pucyHke nokasaH npumep cdpepuyeckoli NOBepXHOCTH, cofepxkalleii 320 TpeyrosbHUKOB,
Kaxablil pasgeneH Ha 16 cy6Tpeyro/ibHUKOB, UCNOMb3ys Npouedypy, OnMcaHHyk B nyHkTe A.3.

A.3.2.1 Ecnn Hopmasib 10 B ToUke VO He Bbliia yCcTaHOB/IEHA SBHO C MOMOLLBIO 3/1ieMeHTa <normal>, BblYMCANTb HOp-
Masib M0 MOXHO NyTeM BbIYWC/IEHUA AeKapToBa NPOU3BELEeHNA MeXAY ABYMSA KpaeBbIMWU KacaTesibHbIMU, CXOAAWMMUCA B
3TOW Touke. [15 3TOro BbIYMCEHUS UCMONbL3YIOT KpaeBble KacaTeslbHble, yka3aHHble 3/1eMeHTOM <edge>, ecnu TakoBble
nmetoTcs, oT A.3.2.6, BbINOIHEHHbIE B NPEALLECTBYIOLLEM YPOBHE PEKYPCUMN UMW, €CNW HU OOWH U3 3TUX BapuaHTOB He [0-
CTyMeH, UCNOJIb3YIOT NPAMbIE JIMHUW, COEAVHSAIOLNE KOHEYHbIE TOUKM.
A.3.2.2 TMoBTOpAtOT AelicTBus nyHkta A.3.2.1 Ana HOpMasnn NEB TOUKe V-
A.3.2.3 Ecnmn TaHreHc fO He yka3aH siIBHO B a/ieMeHTe <edge> nnu npepplayLiein pekypcun, BblYMCNSAT KacaTesb-
Hbli BekTOp fOTakum 06pa3om, Y4TO6b! OH Bbi1 NEepPneHANKYNSpeH K HopManu N0 1 Haxoaucs B MNIOCKOCTU, onpeaensemoi
HOPMa/Iblo 1 BEKTOPOM, COeAMHAILWUM ABe BeplinHbl VO 1 L. Ansa pacuyeta fO ncnonbsyetca dopmyna (A.1), npy sTom
d=v,~ VO
—n0 md)n0
=H
| (b -d)nOW
A.3.2.4 ToBTopAOT geiicTBns nyHkTa A.3.2.1 Ans TaHreHca ® B TOUYKe W
A.3.2.5 LeHTpanbHyto Touky 0L = /7,05) paccuuTbiBatOT C MOMOLLLI0 UHTEPMNONASALUMOHHON KPpWBOW DpMuTa BTOPOro
nopsigka, B cooTBeTCTBUM C chopmynoit (A.2):’
h(s) = (2s3- 3s2+ 1)v0 + (s3- 252+ S)IQ+ (-253+ 332)" + (S3- S2)7. (A.2)
A.3.2.6 LleHTpanbHyto kacatenbHyto fOl = f(05) paccumTbiBalOT C NOMOLLbI0 UHTEPMONALUM KPUBOI DpMmuTa BTOPOro
nopsigka, B COOTBETCTBMM C hopmynoii (A.3):
t(s) = (6s2- 6s)Vq+ (3s3- 4s2+ 1)f0 + (—652+6S)Vv.|+ (352- 2s)tv (A3)
A.3.3 Mcnonb3ysa noslydyeHHble TPW HOBbIX BEPLUMHbI W HOpManW, AenAT TPEeYroslbHUK Ha 4YeTblpe noAarpynmbl
TPEYrosibHWUKOB.

A.3.4 TIOBTOPSIIOT PEKYPCUBHO AeCTBUS NyHKTa A.3.3 A5 KaXA0ro TPEeyrosibHUKa Ha rnyouHy 40 nATu (CM. pucy-
HOK A.1 (6)).

fo (A1)

A.4 Kop ona nceBgocny4vaiiHol NnpocTpaHCTBEHHOW kapTbl (PRSM)

Llenb coyHkumMM cnyyvaliHbiX 3HaveHuin (rand) — nocTpouTb nceBAoc/yyaliHble TEKCTYpbl, KOTOpble 6yAyT WCNO/b-
30BaTbCsl B NOCTPOEHUM 06bekTa. ChyyaiiHble (X, y), ciyyaiiHble (X, Y z) v cnydaliHble (X, Y z, K) BO3BpaljatloT MocTo-
AIHHOe Cny4yaiHoe 4MCNOo B 3aBMCUMOCTY OT YCTAHOBJ/IEHHOW KoopAuHaTbl. 3TV (YHKUMWM NO3BOMSAOT nony4vatb 2D- wan
30-koopguHatel B uHTepsasie [0,1] (6e3 yyeta 1). Bo3BpawiaemMoe 41c/i0 AO/MKHO ObiTb BCE BPEMSI MOCTOSIHHbIM. Ecnn
K - 1, TO BTOPOI HOMEP MOXeT 6bITb BO3BpALLEH A1 3TON KOOpAUHATLI. TpeTuii HoMep MOXeT GblTb BO3BPALLEH A5 KO-
opavHaTbl cK = 2\n Tak ganee. MNpumep peanusauun koga C ++ Ans rsm (X, y z, K) NpUBeAeH Ha pucyHke A.2.
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/* prsm.h

* Spatial
maximally

random number generator based on the

* equidistributed combined Tausworthe-88 generator.

* By Daniel Ly and Hod Lipson (2010)

#ifndef _ SPATIAL_TAUS88 H__
#define _ SPATIAL_TAUS88 H__

#include <climits>

/ * * Hkhkhkh kK

* Declarations

**************************************/

typedef struct
{

unsigned long int si, s2, s3;

>
taus state;

unsigned long int rand seed(unsigned long

unsigned long int taus_get(taus_state* state);

double prsm(double x, double y, double z=0,

/n *

* Definitions

**************************************/

unsigned long

{

int rand_seed(unsigned long int x)

return (1664525*x+1013904223)
}

unsigned

{

long int taus_get(taus_state* state)

unsigned long b;
b = (((state->sl «

>s1) » 19UL;
state->sl =

13UL)

(((state->sl
OXFFFFFFFFfUL) A b;

& OxFFFffffeUL) «

b =
>s2) »

(((state->s2 «
25UL ;

2UL) & OXFFFFFFFFUL)

state->s2 = (((state->s2 & OxFFFFFFFBUL) «
OXFFFFFFFTUL) A b;

b = (((state->s3 «
>s3) » 11UL;

state->s3 = (((state->s3 & OXFFFFFFFOUL) «
OXFFFFFFFFUL) A b;

3UL) & OXFFFFFFFFUL)

return (state->sl A state->s2 A state->s3);

int x);

int k=0);

& OX7FFFFFfFfuL;

12UL)

A state-

4uL)

A state-

17UL)

& OXFFFFFFFFUL) A state-

&

&

&

double prsm(double x, double Yy, double z,

int k)
{

taus_state state;

float tx, ty, tz,

tx = (Float) x;

ty = (float) vy;

tz = (float) z;

/* Convert floating point numbers to
ints*/

unsigned long int tsl = *(unsigned
int*)&tx;

unsigned long int ts2 = *(unsigned
int*)&ty;

unsigned long int ts3 = *(unsigned
int*)&tz;

/* Convert
*/

state.si =

state.s2 =

state.s3 =

state.si =
state.s3);

state.s2 =
state.si);

state.s3 =
state.s2);

state.si =
state.s3);

state.s2 =
state.si);

state.s3 =
state.s2);

/* "warm
th number */

for (int

up” generator and

i=0;

coordinates to random seeds

rand_seed(tsl);
rand seed(ts2);
rand_seed(ts3);

rand_seed(state.

rand seed(state.s2 A

rand_seed(state.s3 A

rand_seed(state.

rand_seed(state.s2 A

rand_seed(state.s3 A

generate k-

i<k+9; i1++) {

taus_get(&state);

return

((double)taus_get(&state)/UINT_MAX);

>

#endif /* _ SPATIAL_TAUS88 H_

*/

PucyHok A.2 — TMpumep peanusauumn koga C++ gna PRSM-cyHKumn
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Llensto AaHHoW cneyudukayumn sensetca onpeaeneHne Tpebosannii kK AMF B YacTi oNnTUManbHOrO BpEMEHU YTe-
HUS1 U aHanu3a painos, a TaKke ero pa3MepoB B 3aBUCUMOCTU OT o6beMa cofiepXalluxcs AaHHbIX. B Tabnuue B.1 npu-
Be/leHbl cTaTucTUdeckue aaHHble no achcheKTUBHOMY pasmepy aiifioB B 3aBUCUMOCTU OT KONUYECTBA TPEYroNbHWUKOB,
onucbiBaroLLmx o6bekT. Bpema o6paboTku caiina onpefenaeTcs Kak BpeMsl, KoTopoe HeobXoAUMO Ha YTeHne 1 aHanus

AaHHbIX, cofepxalymxca B danne.

MpuMeyaHne— Bpems, HeobxoguMoe Ha YTeHUe N aHanu3 haiina, HeBENUKO No CpaBHEHUIO C 0BLMM BpeMe-
HeM, HeobxoauMbIM Ans 06paboTku daiina B npoLiecce U3roToBneHUs obbekTa.

Tabnuuya b.1 — Pa3smep chaiinos

KonuuectBo OeounuHbivi opmat STL | [BonyHbi PopmaT STL AMF (Hecxarbiii) AMF (cxaTuiii)
TpeyronbHUKoB (HecxaTbIN) (cxaTblit)
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 51K 20K 203K 12K

Tabnuuya b.2 — Bpems 3anucu (B cekyHaax)

Konnyectso [BOWNYHBI <Dop|\caT STL | [dBonuHbI ¢0[iMaT STL AMF (HecxaTbid) AMF (cxaTbii)
TpeyronbHWKoB (HecxaTbIn) (cxaTbii)
1016388 0,372 ~3,4 6,8 15,5
100536 0,038 0,038 0,79 1,78
105692 0,005 0,005 0,11 0,21
1036 0,001 0,001 0,06 0,06

Tabnunuya Bb.3 — BpeMs YTeHWUs U aHanusa (B cekyHaax)

ormecas | ooy GopuarSTL | somutt SomuaTSTL | )| AW rara
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

Tabnuua b.4 — ToYHOCTb (NOTPeLLHOCT BEIMUCTIAETCS Ha e4uHUYHOM cchepe)

KonuyecTBo TpeyroneHnkos STL AMF (c Hopmansmu)
20 0,102673 0,006777
80 0,032914 0,000788
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OkoHyYaHue mabnuupl 5.4

KonuyecTso TpeyronsHWKoB STL AMF (c Hopmanamu)

320 0,008877 8,28E-05

1280 0,001893 1,01E705

5120 0,000455 1,95E-06

20480 113704 451707

81920 2,81E705 1,11E707

327680 7,03E706 2,75E708
1310720 1,76E706 6,87E709
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Buonuorpadusa

Extensible Markup Language (XML)1.0 (Fifth Edition). W3C,2008,
www.w3.0rg/TR/REC-xml

Multimedia systems and equipment — Colour measurement and management —
Part 2-1: Colour management — Default RGB colour space — sRGB

Version: 6.3.4. PKWARE Inc., 2014,
https://pkware.cachefly. net/iwebdocs/casestudies/APPNOTE. TX

www.info-zip.org
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YOK 774:002:006.354 OKC 71.020
71.100.01
77.160

KntoueBble crosa: agAuTUBHBIE TEXHONOMMKU, aAAUTUBHbIE TEXHOMNOIMYECKUE NPOLIECCHI, BA30BbIE€ MPUHLMMbI

22



Pepaktop H.E. Pazysuna
TexHuyeckuin pepaktop YU.E. Yepenkoea
Koppektop O.B. flaszapesa
KomnetoTepHas BepcTka /1. A. Kpyzosoli

CgaaHo B Habop 03.04.2019. lMognucaHo B nevaTb 23.04.2019.  dopmat 60><841/8. lapHuTypa Apuan.
Yen. ney. n. 3,26. Yu.-us3g. n. 2,95.
MoAroToBneHo Ha OCHOBE AMEKTPOHHOW BEpCcUM, NpeJocTaBneHHOW pa3paboTyMkom cTaHgapTa

CosgaHo B eAnHUYHOM ucnonHeHun ®ryrn « CTAHOQAPTUHOOPM» ana komnnektoBaHua degepansHoro MHGopMaLMOHHOro
coHga ctaHaapTos, 117418 Mocksa, HaxumMoBckuid np-T, 4. 31, k. 2.
www.gostinfo.ru  info@gostinfo.ru


https://www.mosexp.ru#
https://www.mosexp.ru# 
https://files.stroyinf.ru/Index2/1/4293744/4293744391.htm

