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Ob6mrag xapaKTepucTuKa paboThl

AxTyaabHOCTh paboThl [Ipobisiema r100a/ibHOM OCBEIIEHHOCTH BO3HUKAET
IIPU PeIIeHrH HIXPOKOro KpyTa 3a/1ad IPOEKTUPOBAHNS, OIITUIECKOTO MOJIEIUPOBa-
HUsl, KOMIILIOTEPHOJ aHUMAIMU ¥ BUPTYaIbHON peasibHOCTH. OCBENIEHHOCTD IPH-
HSITO Pa3/Ie/IsiTh Ha JIOKAJIhHYIO 1 TyI00abHY 0. JIOKAJIHHON OCBEIEHHOCTHIO TOUKN
IIOBEPXHOCTH HA3BIBAIOT OCBEINEHHOCTD, BLI3BAHHYIO MPSIMBIM IO IAHIEM CBETA,
OT ero MCTouYHHuKa. [7100a/bHOI OCBENIEHHOCTHI0 TOYKHU OBEPXHOCTH HA3bIBAIOT
OCBELIEHHOCTD, BbI3BAHHYIO KAK IIPAMbIM TaK U HElPsIMbIM II0LaJIAHUEM CBera B
JaHHYI0 TOUYKY (T.e. B pe3yJbrare ojHOro uin GoJsiee nepeorpaxkenuii). Boiennm
TPY OCHOBHBIX TPYIILI ¢ep MTPUMEHEHNST JITOPUTMOB pacuera riodabHOl 0CBe-
IIIEHHOCTH.

[lepByto rpymmy cdep IpuMEeHEHNS aJlOPUTMOB, BRITUCISIONUX II00aJIbHOE

OCBellleHKe, COCTaBJIeT CUHTE3 PEeAJMCTUYHBIX N300parKeHui:

1. Orenka BHENTHErO BWJA MTPOEKTUPYEMbIX MPOMBITIIJIEHHBIX n3nennii. [Tpex-
Jie BCEro 3TO MOJICJIMPOBAHUE BHEIIHErO BU/JIa [IEPEHOCHDLIX 3JEKTPOHHDIX
ycrpoiicts (Tesiedonbl, HOyTOYKH, MIAHIIETH ), TPAHCIIOPTHBIX CPEJICTB (aB-
TOMOOMJIEH, MOTOIMKJIOB U JPYI'MX TPAHCIOPTHBIX CPEJCTB, JIJis KOTOPbIX

BasKeH BHEITHUI BUJL).

2. ApXuTeKTypHBI IM3aiiH — MOJEIUPOBAHNE SKCTEPLEPOB, HHTEPLEPOB II0-
MeIeHunii, caJOHOB TPAHCIIOPTHBIX CPEJICTB B IEJsIX OIEHKW YPOBHS OCBE-
MIEHHOCTU W 3CTETUIHOCTH COOTBETCTBYIOMIETO MHTEPHhEPa NN IKCTEPhEpPA.
L1t apXUTEeKTYPHBIX IIPOEKTOB OCOOEHHO BaXKHO yMETh JIEMOHCTPUPOBATD,
KaK OyJIeT BBIIVISJETh CIPOCKTUPOBAHHOE 3/IaHUE WM MHTEPhEp JO0Ma IIPH

Pa3JIM9HbIX YCJIOBHAX OCBCIICHMA.

3. Cosnanue pekJaMHBIX U JIEMOHCTPAIMOHHBIX Ipe3eHTaluit. B mannoit cde-
pe NMpuMeHeHHe MOXKHO YCJOBHO Pa3JleJIUTh Ha JIEMOHCTPAIUIO peleHusd,
HaXOJISAIIET0Cs B IPOEKTE, U JIOMOJHEHHYIO PEaJbHOCTh — BCTPAMBAHUE BUP-
ryajabHoro 3D obbekTa B BHIEO-IIOCIEI0BATEIBHOCTh MJIM M300ParKeHMUsI,

CHATBIE C p€aJIbHOI'O MHUDPaA.

4. Kunounycrpust, MyJbTHIUIUKAINS U UHIYCTPUS KOMIBIOTEPHBIX UI'D (CO-

3/aHue KapT ocernenHocTn ). CKOpOCTh pacdera OCBEIeHUs JIJTsd 9TuX 00J1a-
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cTeil UMeeT peratoliee 3HadeHne, T.K. MpoIece paboThl Xy0KHUKA, SBJISIET-

Cid MUKJIMYECKHMM, U pacCdeT OCBEIICHUA ITPOU3BOJUTCA MHOXKECTBO pa3.

ObozHaverHbIe BhIIE chepbl TPUMEHEHUST TPEOYIOT BHICOKOTO YPOBHSI peasin3Ma,
MO3BOJISIIOIIETO Oy IUTh W300parXKeHNsT BUPTYaJbHOM CIIEHBI BU3yaJIbHO HEOTJIN-
yuMble 0T poTorpadun peajbHOro Mupa. CHHTE3 TaKuX H300pakeHuil ObLI Obl
HEBO3MOXKEH 0€3 BBIYUCJICHUS IVI00AJIBLHON OCBEIEHHOCTH.

Bropast rpyuia cdep npumenenusi pacdera, 17100abHOM OCBEIIEHHOCTH CBsI-

3aHa ¢ MOJIEJIMPOBAHUEM ONTUIECKUX I(PPEKTOB JIJIsT OIPEJICJICHHOTO Psijla 3a1a4:

1. Pacder ypoBHS OCBEITICHHOCTH TPUOOPOB B KaOWHE caMoJjeTa, Moe3ja U
JIPYTOro TPAHCIIOPTHOIO CPEJICTBA, a TaKyKe OPUCHBIX MOMEIIEHUH B HEJIsIX
obecrieyeHusi HEOOXOIMMOT'O yPOBHsI 0e301acHOCTH U KOMpopTa, a TaK»Ke

COOTBETCTBUSI CTAHIAPTAM.
2. MojiesiupoBaHue OCBEeTUTEIbHBIX IIpubopoB, naneseit 2KK-ucriees.

3. Pacuer HexKeJaTebHbIX CIACHANNAX WM YXYAIAONIX BUJIAMOCTD P deK-
TOB, BBI3BAHHBIX OTPAaXKEHUSAMU CBETa OT 3ePKaJILHBIX oBepxHocTeit. Cpetn
TPUMEPOB TaKUX 3(PPHEKTOB MOKHO OTMETUTH OTPAXKEHUsT CBETSIINXCS dJTe-
MEHTOB 1PpUOOPHOI 1aHeJ U B JIOOOBOM CTEKJie aBTOMOOWJISI, OTPaXKEHUS sip-
KUX UCTOYHUKOB CBETA HA SKPaHE MOHUTOPA, OTPAXKEHUST COJIHETHOI'O CBETa,

OT IIOBEPXHOCTEH aBTOOMJICH 1 apXUTEKTYPHBIX COOPYKEHUIA.

Cdepnl mpuMeHeHusT 13 JIaHHOW TPYIIBI TPEOYIOT BHICOKOTOTHOI'O pactera OCBe-
IIIEHUsT B BUPTYyaJIbHOW ClleHE U, KaK CJIeJICTBUE, BhIYUCICHUS TJI00abHON OCBe-
HIEHHOCTH.

TpeTbsa rpymia TPUIOKEHWH aJITOPUTMOB BBIUUCIEHUS TJI00AJIHHONE OCBEIEH-
HOCTH CBsI3aHA C PACIETOM IEPEHOCA HECBETOBOIO u3jydeHusi. OCOOEHHO BarxKHA
3aJlava, pacdera MepeHoca HEATPOHOB B siJIEPHBIX peakTopax. AJTOPUTMbBI TJIO-
6aJIbHOM OCBEIEHHOCTH MOT'YT ObITh MCITOJIB30BAHbI JIJIs pacuyeTa MepeHoca HecBe-
TOBOT'O U3JIYUCHHUS, €CJIU TMOBEJICHUE TAaKOTO U3JIYUYCHUd JIJId 3aJIaHHON MOJIen B
JIOCTATOYHOI Mepe OMUCHIBACTCA 3aKOHAMU T'€OMETPUYECKON ONTHKHU.

B nacrosiiuii MOMEHT HPAKTUYECKU BCE U3BECTHBIE MPOMBIIIJIEHHbIE CUCTE-

MBI, HCITOJTB3YIOIIHE IpahudecKre MpoIeccophbl JJisl pacdeTa riobaabHOM OCBEIeH-
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HOCTU W PEAJUCTUYHOIO CUHTE3a M300parkKeHUil, OCHOBAHbI Ha, Pa3JUIHbIX Baph-
anugax Metosia Monte-Kapso, gaommx HeCMeeHHyio ONeHKY PeIeHus Ha BCeM
MHOYKEeCTBe TOUeK M300pazkeHust. HecMeleHHol OIeHKoi HAa3bIBAIOT TaKyO OTEeH-
Ky, KOTOpas Npu crpemyeHnn ducjaa MonTe-Kapsio BHIOOPOK K OCCKOHETHOCTH
CXOJIUTCS K TOUHOMY pertiennto. Fcyin onenka e 00J1a/laeT 3TUM CBOWCTBOM, €€ Ha-
3bIBAIOT CMelIeHHO. J[J1si MeTo10B ¢ HeCMEIeHHO OTIeHKOI XapaKTepHa TOUYHOCTD
B IIpejiesie, 0JIHaKO, OHU OOJIaaloT MeJJIEHHON CXOJMMOCTBIO MO CBOE MpPUpPOJIE,
IIOCKOJILKY TaKue MeTOJbI, KaK IIPABUJIO, BLIYUCIISIOT UCKOMOE 3HAUYCHUE I[BeTa Me-
tosiom Monre-KapJio nezaBucumo Jijist Kaxk/Ji0ro nukcesa n3oopazkenus. B cBssu ¢
9THUM, CYILIECTBYIOIAE CUCTEMbI PEAJUCTUIHON BU3YAJIU3AINUNA U PACIeTa OCBEICH-
HOCTH, MCTOJIL3YIONINE MEeHTPAJIbHBIE TTPOIECCOPhI, HO HoJiee MHTE/JIEKTYyaJbHbIe
MEeTO/Ibl pacdeTa BO MHOTHUX CJIydadX UMeIOT CpaBHUMOE UJN JaXkKe MeHbIlee Bpe-
Ms TIOCTPOEHUS W300parKeHus. Kak cieJicTBre — CUCTEeMBbI pacuera OCBENeHUs Ha
I'papuyuecKux 1poleccopax MoJyur/u OrpaHudeHHOe PACIPOCTPAHEHKE.

Takue ajaropuTMbl KaK K311 OCBEIICHHOCTU U (POTOHHBIE KapThl JIAIOT CMe-
IMEHHYIO0 ONEHKY (TO ecTh He 00JaJal0T TOYHOCTBIO B MpEJesie), HO MO3BOJISIIOT
MOJIYIUTH pUeMIeMoe H300pakeHue 3a ropasjio MeHbIlee BpeMs, MOCKOJIbKY OHI
B 3HAYUTEIBHON Mepe Tepercriob3yoT pe3yabTaThl Berancaennit. OIHaKO UX pe-

aJin3alys Ha rpapuyueckux 1poleccopax 3aTpy/HeHa 110 Psijly HPUIKUH:

1. IlepeucrosbzoBanue pe3ysibTaTOB BbIYUCJAEHUN yMeHbIIaeT o00iuii odbem
BBIUKCJICHWH, OJIHAKO, TTPUBOJUT K HEOOXOMMOCTU CUHXPOHUBAIUYU JIAaHHbBIX
MEXKJTYy MOTOKAMH U MMOCTPOEHUs YCKOPSIOMMUX CTPYKTYP Ha IpapUIecKux

IIPOTECCOPAX.

2. MeTonpl pealMCTHIHON BU3YAJU3AIUU CO CMEIIEHHON OIEHKON pereHnsd
TPeOYIOT 0COOBIX CIIOCODOB KOHTPOJI TOYHOCTU. CyIIEeCTBYIOIIUE O/IX0/IbI
Ha OCHOBE CMeEIeHHbIX MeTojioB min He Monre-Kapsio (He ocHOBaHHBIX Ha
Monre-Kapiio TpaccupoBke Jiydeii) aaropuTMoB Ha rpaduvdecKux mporecco-
pax He YJIOBJIETBOPAIOT HEOOXOIUMBIM KPUTEPUIM TOUYHOCTU ¥ HAIIPABJICHBI

Ha MHTEPAKTUBHBIA CUHTE3 M300parkeHuil JIJisi KOMIILIOTEPHBIX HUIP.

B cBasu ¢ 9THUM, B HaCTOHHlHﬁ MOMECHT H€ CyHIIeCTBYET CHCTEM paCdY€Ta OCBE-

mennocru (Kpome cucrembl Red Shift, waxopsiieiics B paspaborke), crocobHbIX



3P PEKTUBHO MCITOTH30BATH METOJBI CO CMEIEHHON OIEHKON JJIsi pacdeTa OCBe-
IIIEHHOCTH C BBICOKOI TOYHOCTBIO M CUHTE3a PEAJJMCTUUHBIX n3o0paxkenuii. OjiHa-
KO BBIMI'PBIII OT TAKUX AJTOPUTMOB Ha IEHTPAJbHOM IIPOIECCOPE MOXKET ObIThb
BechMa 3HaunTebHBIM (70 10 pas). [To 9roii mpuuuie B HACTOsIIIEH paboTe OBLIO
[PUHSTO PereHne pa3padoTaTh CUCTEMY PacdeTa OCBEIEHHOCTH Ha IPpapuIecKnx
PoIeccopax Ha OCHOBE AJITOPUTMOB CO CMEINEHHO# OIEHKOH, HO 00J1a1afoImuX
BBICOKOI TOYHOCTBIO. J[0CTATOYHO BBICOKOH TOYHOCTBHIO OyIeM CUUTATL TaKyIo
TOYHOCTD, IIPH KOTOPO# UeJIOBEUECKMI TIJ1a3 He 3aMETHT PA3HUILI MEXKJy H300-
pakeHUeM, MOCTPOCHHBIM ITAJOHHBIM METOJIOM C HPEJIEJIbHO DOJIBIINM BPEMEHEM
pacuera (Merogom Monrre-Kapiio TpaccupoBku Jiyueii) u u3o0pakeHueM, mocTpo-
eHHBIM MCCIeayeMbiM MeTonoM. [IpeensHo OobIMM BpeMeHeM pacdeTa Oyiem
Ha3bIBaTh TaKOE BpeMs, IIpK KOTOPOM dTajoHHbIH MeTos Monrte-KapJjio He ocTas-
JIIeT Ha U300PAYKEeHUHN BUAUMOTO JIJIsT YeJIOBEUECKOTO 1JIa3a MyMa (Ui OCTaBJIsieT
HE3HAYMTEJIbHbI 1y M, CIMBAIONIMHACS C JIeTalsiMu 1300pazKeHust ).

IHeas aucceprarmmoHHO PAOOTHI cOCTOUT B pa3paboTke 3(PPEeKTUBHBIX
METO/IOB peIlleHus] IPOoOJeMbl IJI00aJbHON OCBEIEHHOCTH Ha I'PapUIECKUX IIpPO-
Ieccopax Ha OCHOBE aJITOPUTMOB, JIAIONUX CMEIIEHHYIO OICHKY peIleHus, U pa3-
paboTKe CHCTEMBbI pacueTa OCBEIEHHOCTH, peaJu3yioleil 3T MeToanl. [lom ad-

PEKTUBHOCTHIO METO/a TOHUMAIOTCs CJIEYIONIHe jiBa TpeOOBaHUs:

1. Metoj, peay3yeMblii Ha I'paUIeCKOM IIPOIECCOpe, T0JIKEH TpeboBaTh CpaB-
HUMBIIi 00beM BBIUUCICHUN 1 TTAMSITHU 110 OTHOIIEHHUIO K €r0 OJHOIOTOUYHOMY

aHaJiory.

2. TlpousBojuTebHOCTH METOJIA, JOJKHA JIMHEHHO MacCIITabMpPOBATHCS C yBe-
JIMUEHUEM YHCJa sJIep U BbIYMCIUTEbHON MOIIHOCTU I'PahUUecKOro IIpo-

eccopa.

HeobxouMbiM TpebOBaHMEM K PEIIECHUIO B IEJIOM siBJIsieTcst obeciieueHrne KOHTPO-
JIst TOYHOCTH U BO3MOYKHOCTD JIOCTUKEHUsI TAKOW TOUYHOCTH, TTPU KOTOPOH YesioBe-
YecKMii IJ1a3 He 3aMeTUT PA3HUIIBl MEXKTy M300parkeHneM, NOCTPOEHHBIM 3TaJIOH-
HBIM METOJIOM C MPEJIeHLHO GOJIBITNM BpeMeHeM pacuera (Merogom Moure-Kapiio
TPACCUPOBKY Jiyueil), n u300parkKeHueM, HOCTPOCHHBIM Ha OCHOBE PaspabOTaHHbIX
METOJIOB.

st IoCTHKeHUs TIOCTaBJICHHON T1eJIM HEOOXO/IUMO PEIIUThb CJIeJYIoIue 3a aImn:
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1. UccienoBarh CyIiecTBYIONIAE aJlOPUTMbl B METOJIbI BHIYUCJIEHUS 17100/
HOII OCBEIEHHOCTU U CHHTE3a pPeaJIUCTHUYHBIX M300paKeHuil Ha IeHTPaJIb-

HBIX U Ipa]pUIeCcKUX IPOIECCopax.

2. BroisiBuTh OCHOBHBIE TIPODJIEMbI, BO3HUKAIOIIIKE [P aJialiTalini Harnbosiee -
(PEKTUBHBIX AJTOPUTMOB BBIUKMCJIEHUST TJIODAJBLHOW OCBEIIEHHOCTH CO CMe-
IMEHHOI OIEHKOH peIleHus K apXuTeKType I'padUIecKuX MPOIecCOpoB, 1

IPpEeaJIO?KUTH METOAbI UX peIIeHMA.

a. Pazpaborarh ajgropurm pacrpejenerns padboTbl i Meroja MonTe-
KapJio Ha rpaduieckux mporeccopax B IPUMEHEHUU K 3a,/[aUe BbIUKC-
JIEHUs TJI00AJIbHOM OCBEIeHHOCTH Ha MHOXKECTBe IMHUKCceseil n300parke-

HUA.

0. Pazpaborarb mapaJiie/ibHYIO peasiu3aluio aJroOpUTMa KIIIUPOBAHUS
OCBEINEHHOCTH Ha I'padpUUuecKuX MPOIeccopax, MO3BOJSIONIYI0 3HAUN-
TEJIbHO CHU3UTH BPEMs IOCTPOEHUsI U300parKeHUst 1PU CPABHUMOM C

STaJJOHHBIM MeTojioM MonTe-KapJyio kadecrse.

B. PaspaboTrarh MeTO[ MOCTpPOEHUsT YCKOPSIONMEi CTpyKTyphl Ha Tpadu-
YECKUX IPOIECCopax, MO3BOJIAONNT 3PDEKTUBHO pean30BaTh ajro-

puUTM (DOTOHHBIX KaPT.

3. CozmaTh cucreMmy pacuera OCBEIEHHOCTH Ha IpapUuecKux IIPoIeccopax ¢

ucnoJibzoanueMm rTexnogorun CUDA.

4. WuarerpupoBarh pa3spabOTaHHYIO CUCTEMY B CPeJy TPEXMEpPHOI'0 MOJIEIUPO-
Banuda 3d Studio Max.

Hay4ynas HOBU3HA
[Tosryuenbl ciaemyomue HOBbIE Pe3yJIbTaThl B 00JACTH pacdeTa IIodaJbHON OocBe-

IIEHHOCTHU Ha I'PaPUUECKUX POIECCOPax.

1. IlpemyioxkeH HOBBIIF aJrOPUTM pacipejieneHus: paboThl st 3P HeKTUBHOI
peaJsinzaliuu merojia Moure-KapJio Ha rpaduyueckux mpoieccopax B lpuMe-
HeHWW K 33/a9e BhITUCICHNs IJI00aJbHON OCBEIEHHOCTH W PEAJUCTHIHOTO

CHHTE3a, M300parkeHnii. AJropuT™ mo3BoJisieT 3p(GEKTUBHO PACIPEIe/HTD
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BBIUKCJIATEIbHBIE PECYPChI IPahUIecKoro mporeccopa Ha, MHOYKECTBE MHK-
cejieil M300paXkeHus C HEPABHOMEPHOH CJI0XKHOCTHIO pacdera. B oTsmune
OT IOSIBUBIIMXCSI MO3/HEE aHAJOTOB, AJITOPUTM IO3BOJISIET COXPAHATH IIPO-
CTPAHCTBEHHYIO OJM30CTH TPYIII Jydeil, UTo moBbimaeT 3(pPEeKTUBHOCTD KC-
MOJIb30BAHUST PECYPCOB IPaUIECKOTO TTPOIECCOPA 38 CUET CHUKEHUST TUCTIA

PaCXoJAINXCA 110 Pa3HbIM BETKaM T'DYIIIT ITIOTOKOB.

2. Ilpenyioxkena mnapaJiiesibHast peasu3alus aJropuTMa KIIMTUPOBAHUS OCBe-
IMIEHHOCTH Ha, I'padUUeCKUX IIPOIECCOopax, II03BOJIA0INAsd CHU3UTb BPeMsi
IIOCTPOEHMS N300parkeHns Ha MOPSIJIOK 110 CPABHEHUIO ¢ TPAJIUITMOHHBIM Me-
tojiom Monre-KapJio npu cpaBHUMOM KadeCcTBe 110J1y 4aeMOro n300ParkeHus.
B omyinune or CyIecTByONUX MapaJleibHbIX peau3alinii Kaiia OCBeleH-
HOCTH WJIM Peau3alliii, 9acTUIHO UCIOJIb3YIOMNUX Irpaduieckre mporecco-
PbI, B IIPEJJI0KEHHOM II0JIXO/Ie BIIEpPBbIe PelleHa IpodJieMa OJHOBPEMEHHOI
BCTaBKM B K3II OOJIBIIIONO YHUCIa HE JAYOJUPYIONIUX JIPYT JIpyra 3alucei.
3a cuer 9Toro JOCTUIHYTa MACIITaOUPYEMOCTb aJrOPUTMa, U BO3MOXKHOCTD
JIEPKO# MHTEIrPallMi B CYyLIECTBYIOIIME ITPOIPAMMHbBIE CUCTEMbI PACIeTa OCBe-

IMeHUs Ha, I'PpadUIECKUX IIPOIECCOPaX.

3. Paspaboran meroj OCTPOEHUS CTPYKTYPbl IPOCTPAHCTBEHHOT'O IIOKCKa Ha
rpaduIecKuX IIPOIEccopax, MO3BOJSMIONINNA OT 2 70 O pa3 YCKOPUTH cOOP
OCBEITIEHHOCTH B aJI'OPUTMe (POTOHHBIX KAPT IO CPABHEHUIO C CYIIECTBYIO-
UMK MeTojamu. PaspaboTaHHbiil METO/| BlIepBbIE TIO3BOJIUJI CTPOUTH OKTO-
JIepeBbsi CO MHOYKECTBEHHBIMU CChLIIKAMK HaJl MHOXKECTBOM OO'bEKTOB HEHY-
JIEBOI'O pazMepa II0JIHOCTBIO MMapaJiiejbHO Ha I'paduiecKux Ipoieccopax. B
OTJIMYINE OT JIPYTHUX CIIOCODOB MOCTPOEHUSI CTPYKTYPbI IPOCTPAHCTBEHHOTO
LOKMCKA, JIJisE (DOTOHHBIX KAPT, IIPEJJIOKEHHbBIN METOJI, CTPOUT CTPYKTYPY, 1103~
BOJISIIOILY IO BBIIIOJIHUTH MPOIECC cOOpa OCBEIIEHHOCTU B 3a/laHHON TOUYKE CO

BCeX (DOTOHOB B €JIMHCTBEHHOM IIMKJIE cOOpa, He Cojep KallleM BeTBJICHUIA.

ITpakTuieckas 3HAYUMOCTD
Paspaborannblit Ha OCHOBE CO3/IaHHbBIX aJI'OPUTMOB IIPOrpaMMHbIi Komiuieke “Hydra
Renderer” sipjisiercst ocHOBHBIM T1pojyKToM KoMranuu “Peit Tpeiicuar Cucremc”’

(http:/ /ray-tracing.ru, http: / /ray-tracing.com). YcraHoBka i HCIIOIH30BAHUE TTPO-



JIYKTa BO3MOXKHA, HA HACTOJBHBIX U MOOMIBHBIX KOMIIBIOTEPAX, OCHAIIEHHBIX Ce-
pUAHBIME I'paduIecKuMHU mporeccopamu ¢ noaaep:kkoii rexnosiorun CUDA. Kowu-
IIJIEKC UCIOJIB3YeTCA JJIs PelleHnd MPaKTUIecKUX 3aJ1a4d B IIPOMBIIIJIEHHOCTH |

nuzaitne. OcHoBHBIE c(hepbl TPUMEHEHUST:

1. OL{GHK& BHEIIHEI'O BUJla N PEAJIUCTUYIHAA BU3YaJIM3allld IIPOEKTOB IIPOMbIII-

JICHHBIX U3JICJINIA.

2. ApXuTeKTypHBII IU3aiH — MOJEIUPOBAHNE SKCTEPLEPOB, HHTEPLEPOB TOME-
IEeHU T, CAJIOHOB TPAHCIOPTHBIX CPEJICTB JIJIs OIIEHKU YPOBHS OCBEIEHHOCTH

U 3CTETUYHOCTU COOTBETCTBYIOIIETO MHTEPbepa UJIN IKCTEPhepa.
3. Cozmanne pekJIaMHbBIX U JIEMOHCTPAIMOHHBIX TTPE3EHTAIUIA.

4. Pacuer HexejaTebHBIX ONTUYECKUX PEPEKTOB MPU MPOCKTUPOBAHUN aP-

XUTEKTYPHBIX U UHXKEPEHBIX COOPY2KEHHUIA.

Pazpaboranubiit iporpaMMHbIil KOMILJIEKC ObLI IIPUMEHEH 1IPU OIIEHKE BHEIII-
HETO BUJIA MPOEKTa, 3[IaHUsT JIJIsi KOMITaHWK ACKOH M pacdeTa HeXKeJlaTeIbHBIX OT-
payKeHUil OT 3ePKAJTBHBIX 9JIEMEHTOB KOHCTPYKITUU 9TOTO 3j1anus (puc. 1).

Amnpobarus paboTrbl OcHOBHBIE PE3YJIbTAThI JUCCEPTAINH JOKJIAIbIBAJINCD

Ha CJICAYIONINX KOH(DEPEHIMAX U CeMUHAPAX:

1. Mexnynaponnas Kondepenruu no Kommnbiorepnoii ['paduke n 3pennro
GraphiCon’2009 (Mocksa, daxyrsrer BMK MI'Y).

2. Mexnaynapojuas Kondepennun no Komnbsiorepnoit I'paduke nu 3peruio
GraphiCon’2010 (Canxr-Ilerepbyprekuii rocyiapeTBeHHbIH yHUBEPCHTET MH-

(bOPMAIMOHHBIX TEXHOJIOIMH, MEXAaHUKU U OITHKH ).

3. Mexnynaposgnasi Koudepenmuu no Kommbioreproit I'paduke n 3pennto
GraphiCon’2012 (Mocksa, daxynsrer BMK MI'Y).

4. Mexnynapojnas Koudepennuu no Komnbioreproit ['pacduke u 3penuio
GraphiCon’2013 (Mucturyr aBromMmarnku u mpoiieccoB ympasienus [1BO

PAH, JanbueBocrounsiii QejiepabHblil Y HUBEPCUTET).



Puc. 1. IIpumepnr npuMeHeHust pa3pabOTAHHON CHCTEMBI JIJIsT OIIEHKH BHEITHEro BHAa HeOOCKpe-

Oa u pacuera HeyKeJaTeJTbHBIX OTPAKeHMUIT.

5. Cemmnap 10 KOMIbIOTEpHO# Tpaduke n mammaHOMY 3pernio KO.M. Bas-

koBckoro (Mocksa, daxymprer BMK MI'V).

6. Cemunap nanpassenud “IIporpammuposanue” um. M. P. [llypa-Bypa B UIIM
uMm. M. B. Kenjpima.,

7. Tpunamnarelii HayIHO-IpaKTUIecKnit cemuuap “Hopble nndopmannoHHbe
TEXHOJIOIMK B aBTOMATU3UPOBAHHbIX cucTemMax . MOCKOBCKUIL rocy1apcTBeH-

HBII HHCTUTYT 3J1eKTPOHUKH 1 MareMaruku (2010 rop).

ITy6aukarun [lo pesynbratam paboTsl umeoTcs 9 medarubix pabor [1-9),
u3 Hux 2 nybsukaiuu B peliensupyembix kyphasax [lepeuns BAK [2, 4], 1 ny6-
JMKanus BXoauT B bubsmorpaduieckyio 6azy Web Of Science [2], 3 nybimkanuu
BXO/IAT B bubsmorpaduaeckyio 6azy Scopus [1-3].

JInmauwiit Bkaan asropa Cojep:kanue JUCCEPTAIME U OCHOBHBIE IIOJIOXKE-
HUS, BLIHOCUMBIE Ha 3alllUTy, OTParKaloT 1epCOHAJIbHbII BKJIaJ aBropa B o1y0/iu-

KOBaHHBIX paboTax. [lojroroBka K myOJMKAIIMN Oy YEHHBIX PE3YJIHLTATOB IIPOBO-
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JIAJIACh COBMECTHO C COABTOPAMM, NPUYEM BKJIAJ JUCCEPTAHTA ObLI ONPEJIessio-
muM. Bce mpejcraBieHHble B JUCCEPTANAA PE3YIbTAThl MOJYyIeHbl JIMIHO aBTO-
POM.

CrpykTypa m 06beM jauccepranum JluccepTaliiss COCTOUT U3 BBEJIEHNUS,
0030pa JureparTyphbl, 4 riiaB, 3akJodenus, ondsmrorpadun n npuaoxenns A. O0-
it oobeM jucceprarnuu 175 crpanuil, u3 Hux 146 cTpaHUI] OCHOBHOIO TEKCTA,
BKJIo4as 60 pucynkos. bubsmorpadus Briroyaer 153 HauMmenoBanus. [Ipuioxe-
nue A BKiIOuaerT 28 CTpaHUI] U CONEPXKHUT JAHHLIE CPaBHEHHS pPa3padOTaHHON

CUCTEMbI C aHaJIOI'aMU.

Conepxkanne padoThl

Bo BBemgeHum obocHOBaHA aKTyaJIbHOCTD JIECCEPTAIMOHHON paboThI, chop-
MYJIIPOBaHA I1eJib 1 apT'YMEHTHPOBaHa HayUHas HOBH3HA UCCJIEI0BaHMI, TOKa3aHa,
HPAKTUIECKAS 3HATMMOCTD 110JIy YeHHBIX PE3YJILTATOB, IIPEJICTaBIEHbl BBIHOCHMbIE
Ha 3aIlUTy HayJIHbIE ITOJIOXKEHUS.

B mniepBoii riiaBe jaercs BBejienne B IpeIMETHYIO 00J1aCTh W aHAIN3 OCHOB-
HBIX JIUTEPATYPHBIX UCTOUHMKOB, IIOCBAINIEHHBIX IIpobJieMe I1006aJbHOI OCBeleH-
HOCTH. JlaroTcst onpe/ie/ieHnsl OCHOBHBIX TEPMHUHOB 1 MOHSITHI, BBOJIATCSA OCHOBHbBIE
MaTEeMaTUIECKIe MOJIEIN U PACCMATPUBAIOTCS 0a30BbIE aJrOPUTMbI BHIUMCJICHUS
r7100aJIbHOI OCBEIeHHOCTH.

Bo BTOpOIii riiaBe mpoBOJIUTCs JleTaJbHbBIM aHAJIM3 JIMTEPATYPHBIX HCTOY-
HUKOB II0 T€Me UCCJIeJI0OBaHUS 1 00CYKJIaeTCsI TeKyIlee COCTOSHUE Jiesl B 00JIacTh
pacuera OCBEIIeHHOCTH Ha TpadUIecKuX MIpOIeccopax.

B Tperbeil riiaBe o0Cy:Kal0TCs IPEJJIOXKEHHBIE B paboTe METOJbl 1 000-
3HAYAETCS UX MECTO B 00JIACTH Pacuera OCBEIIeHHOCTH Ha TPapUICCKUX TTPOIECCO-
pax. [IpoBojiuTcs cpaBHEHME C CYIIECTBYOIMMU METOJIAMU U aJIbTePpHATHBHBIMU
PeIIeHUsIMU.

B pasznene 3.1 paccMaTpuBaeTcst TpeJIosKeHHbI MeTO/] TIOCTPOeHsT n300pa-
JKeHUsI Ha rpadrdecKux mporeccopax B 1ejioM. O0CyKIai0TCsl ero IPenMyecTBa
1 HEeJOCTaTKH 110 CPABHEHUIO ¢ CYIIECTBYIOIIMMU PEIIeHUSIM.

CranapTHas peaju3aliys TPACCUPOBKY IIyTeil, IpUMeHsIeMas B TAKMX CUCTe-

max Kak IRay, Octane, Arion, VRayRT, nmeer onpenesnennnle He0CTaTKA.
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Bo-1iepBbIX, HECMOTpPsT HA 3HAYUTEJIHHO 00JIEe BHICOKYIO TPOU3BOAUTEIHHOCTD
TPACCUPOBKU JIyUeil B BBIIIEYIIOMAHYTHIX CUCTEMaX, UCIIOJIb3YEMbIil aJITOPUTM, I10-
JIydasi HeCMEIEHHYIO OIEHKY JIJIsI KaxKJIOro IUKCcesa U300pakeHnusl He3aBUCHMO,
JUIST JTOCTUKEHUsI MPUOJU3UTEILHO TOTO »Ke KadecTBa TpedyeT oOpabOTKM IpaK-
trdeckr B 10 pas OoJiblero umciia, Jjiydei, 9eM ajbTepPHATUBHBIE METO/bI, MOILY-
JISIDHBIE B CHCTEMaX Pacdera OCBEIIeHMsT Ha IeHTPAJbHBIX MPOIECCOPaxX W IMOJY-
YafoIe CMeIlleHHbIe OIICHKH.

Bropoit HEe0CTATOK CTaHAAPTHONW TPACCHPOBKH IMyTell NMPH peaJr3allii Ha
GPU zakiiouaercst B TOM, 9T0 HECMOTPsI HA TO, YTO KaXKJIbIi JIyd MOXKeT ObITh 00-
paboTaH HE3aBUCUMO, OOIAsT BHIYUCIUTEIbHAS HATPY3Ka U OOPAIEHUsT K aMSITH
CUJIBHO HEPETYJISIPHBL. DTO YXYAIIAET MPOU3BOIUTEIHLHOCTD TP PEATU3AINT TPAC-
CUPOBKH JIyueil Ha MaCCUBHO-IIapaJLIeJIbHOM Iiporieccope. IIpeioxKeH bl TOIX01
II03BOJIIET B 3HAUUTEJLHON Mepe aMOpTU3UPOBATHL MPODJIEMY JUBEPIeHTHBIX I10-
TOKOB M HEPEryJsipHOI'O JOCTYIIA K IMaMsATH 38 CYeT IPYHIUPOBKHU JIydeil B IPO-

CTPAHCTBEHHO OJIM3KUE TPYIIILI B 2 MECTax:

1. Ilpwm BbIUMCIEHNT BTOPUYIHOM OCBEIMIEHHOCTH B TOYKAX K3IITa OCBEIIEHHOCTH
3a CHET I'PYHIUPOBKU BTOPUUHBIX JIyUdell U UCHOJIb30BaHUs (DUHAJIBHOIO COO-
pa (4ro orpaHnUnBaeT rIyOMHY TPACCHPOBKU TaKWX JIydeil u mpeoTBpaiiia-

er uX pacxoxjeHns mnocie guddy3HbIX mepeoTpaxKeHuii).

2. Ilpm TpaccupoBku Jydeil M3 BUPTYaJbHON KaMepbl 3a CUET HCKJIIOYEHU:
pacuera quddy3HBIX TepeoTpaykeHnii (KOTOPbIE BBITHCISIFOTCS MTPU MTOMOTITH

K911 OCBEIEHHOCTH ).

B pasznene 3.2 paccMaTpuBaeTcsa aJTOPUTM aJIalTUBHON TPACCUPOBKU Iy TENA.
OpniHa M3 cepbe3HBbIX HpodJeM IpHu peajuszanun Meroja Monte-Kapsao s Bbi-
qucjieHus 1100a/bHOM OCBEIEHHOCTU Ha MHOXKECTBE [UKCceJiell n300pakeHus 3a-
KJIFOYAETCsI B HEPABHOMEPHOM OO'beMe BBIUMCJICHUI, HEOOXOAUMOM JIJIsi KarKJI0r0
nmukcesia. CrangapTHast peajnsaiust TpaccupoBku jydeit Ha GPU, npu koropoii
OJIHOMY IHKCEJy BCerjia COOTBETCTBYeT 1 IOTOK, B 3TOM cjiyuae HeahHeKTUBHA,
IIOCKOJIbKY BCE IMOTOKHU BBIHY?KJIEHBI JesIaTh Takoe ke uncjio Monre-Kapiio Bbi6o-
POK, Kakoe Tpedyercs Jijisi CaMoro CJ0XKHOI'O B pacueTHOM IjiaHe nukcesa. s
perennst 3Toi TpobdJIeMbl ITPEJIJIOKEH CIIEIUAJIU3UPOBAHHBIN aJIrOPUTM PacIipe/ie-

JIeHUsI PabOTHI.
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B nauaJie pacuera n300parkeHusi IKpaH n300parkeHnst pasduBaeTcst Ha OJIOKK
8x8 i 16x16 nukceseit. BuyTpu Kax10ro 6J10Ka TUKCEJIbl HyMepyIOTCsT COTJIaCHO
Kpwusoit MopToHa. 9T0 03BOJIsIeT B 3HAYUTEILHONI CTEIIeHN COXPAHUTD IPOCTPAH-
CTBEHHYIO OJIN30CTD JIyUeii ¢ TOCIeI0BATEIHLHO UIYIIUMHI HOMEpaMK TIOTOKOB, UTO,
B CBOIO OY€PE/ib, MMOJOXKHUTEIbHO CKA3bIBAETCSI HA CKOPOCTU TPACCHUPOBKHU JIyUei
BCJIEJICTBIAE YMEHBINIEHUsT YKCJIa, JIMBEPreHTHBIX IPYIIT MOTOKOB warp. [lajee Bce
OJIOKH JTI00ABJISIIOTCSI B CIIMCOK aKTUBHBIX OJIOKOB. VI3 crmcka Bcex aKTUBHBIX 0J10-
KOB IpaduUecKnii mporeccop musBaekaeT poBHO M OJIOKOB, KOTOpPLIE OH MOXKET
obpaborars napaJuiesbio. [Ipu arom dumcsio M onpejessiercst 3apaHee BbljieJieH-
HbIM JIJIsi TPOIPAMMbI 0O'beMOM TTAMSATH (T.€. 9TO MO3BOJISET OIPAHUIHUTH 0ObHEM
norpebJsieMoii maMsiTi ¢ poCTOM pasperiiernst nzobpaxkenns). Ecin ancio akTus-
HBIX OJIOKOB B CIIMCKe MeHbIle M, B CIHCOK J100aB/IsIlOTCA JyOJIMKAThl KaKJI0ro
OJIOKa 3a CcYeT yJABaMBaHUA UUCIA JIydeil, TpaccupyemblX Ha 1 mumkcesn. Takoii
10JIX0/] TO3BOJISIET €O3/1aTh JocTarodno paborsl jjss GPU npu sobom uunciie ax-
TUBHBIX OJIOKOB M IIPU 9TOM BCEr/a 3aHUMATH (DUKCUPOBAHHBIA 00bEM MaMsITH.

B paznesne 3.3 paccmarpuBaeTcs peajnsalins mapasieIbHOro K31ra, OCBEIeH-
HOCTH Ha TrpadUUIecKuX IPOIEccopax W MeXaHH3M HHTErpaldyd TAKOro K3Ia B
IIPOTPAMMY pacueTa OCBEIeHUs.

M3Haga/ibHO OC/IEI0BATELHDBIN aJIFOPUTM KIIUPOBAHN OCBEIEHHOCTH Pabo-
TAET 10 CXEeMe JICHMBBLIX Bbluncjennii. HoBble 3anmcy B K31 BCTABJISIIOTCS TOTJIA,
KOIJIa B HUX IIOSIBJISIETCsI HEOOX0MuMOCTh. [lapaJsuienbHast BecTaBKa 3alliceil B KAIII

ocperiennoct Ha, GPU nopoxaer 3 ocHoBHbBIE TPOOJIEMBI:

1. Koneunocrts. [lapajuienbHoii peaansaimm KaIa OCBEIIEHHOCTH HEOOXOIMMO

YMETDb IeHepUpOBaTh JIOCTATOYHBIH HAOOD 3aluceil K3Ia 0 HadaJa OCHOBHO-
0 9Talla MOCTPOeHUST n300pakeHus. B MpoTUBHOM cJlydae HEMUHYEMO MOsIB-
Jienue apredakToB Ha U300payKeHUU, BbI3BAHHBIX T€M, YTO Pa3JIUIHbIE 110TO-
KU Oy/IyT BUJIETH B CYyITHOCTU PA3JIMIHbIE 9K3eMILIsipbl Ka1ma. s perenust
9TOI NPOOJIEMBI TIPEJIJIAraeTcst MHOTOIPOXOIHBIH aJITOPUTM BHIYUCICHUS K3-
ITa OCBENEHHOCTH. B KOHIle KaXKJ0To MPOXOoJia ONpeNeseTcs JTOCTaTOIHO
JIU 3aIUceil HaXOUTCA B KIIIe Ha OCHOBE OIEHKHU OIMMOKYM B TTPOCTPAHCTBE
9KpaHa U B MUPOBOM IpocTpaHcTBe. e 0be oleHKr HUXKe yCTaHOBJIEHHO-

I'0 11Opora, aJropuTM OCTaHABJINBAETCS.
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2. Onpejgenenne moioXKennsi Touek-3annceit. O HOMOTOTHBI AJTOPUTM aBTO-

MATHIECKH peItaJl IpoOJeMy pacloIOyKeH s 3alliceil, TOCKOJILKY 3alliCh CO-
371aBaJIaCh B TOM MeCTe TPeXMepHO# BUPTYaJbHON CIIEHBI, Ky/Ia MOmaJl Jyd
3 BUPTYAJBHOW KaMephl W TJie B ONPEJIeIEHHBIE MOMEHT BPEMEHH OIEeHKA
OIMKUOKN MHTEPIOJIIUKA Obljla CJMIIKOM BbICOKa. TaKo#l criocod 1mo3BoJisier
reHEePUPOBATH OJIMHOYHBIE 3AMPOCHI Ha BHITUCJIEHWE OCBENIEHHOCTH, 9TO B
3HAYUTELHON Mepe OrpaHudYuBaeT MapaJjuiesusM. s BbICOKOTapaJie/b-
HOI peajiu3aliui K3Ia OCBEIEHHOCTH HEeOOXOJIMMO IMEePecMOTPETh JTaHHOe
pereHne — Jiist 3aJJaHHON TPEXMEPHOH CIIEHbI 1 HEKOTOPOI'O YKCJIa yIKe Cy-
IMECTBYIONIMX B K3IIE 3alUCEHl aJrOpUTM JIOJKEH MPEJICKA3aTh HEKOTOPOEe
pacrpejiesienre HOBbIX TOUYEeK-3aIMCeil, HanIydIuM 00pa3oM TOKPhIBAIOIIee
BUJIUMYIO (KAK HAIIPSIMYTO, TaK U TOCPEJICTBOM MEPEOTPAYKEHMUil) 9acTh BUP-
TyaJIbHON CIIEHBl W YMEHBINAIoIIee OIEHKY OIMUOKM B MUPOBOM ITPOCTPAH-
cTBE M mpocTpaHcTBe 3kpana. st perrennsi 3roit npobJieMbl ObLIM pa3pa-

OOTaHBI:

a. AJIropuTM, MpeacKa3bIBAIONINI TOJOXKEHIS 3aICeil KIIa, 0CBEIeHHO-
CTH Ha OCHOBE JIN3ePUHIA (AJINOPUTM YMEHbBIIEHUsT KOJMIECTBA [[BETOB
B I[BETOBOII TMajuTpe) u300parKeHust ONEHKK ONMMOKKM B [POCTPAHCBE

9KpaHa.

0. Knacrepuzanuu 3a1mpocoB ¢ 0oTO0pOM HAUIYUIINX KAHIUJIATOB U3 KJla-

CTEPOB B MUPOBOM ITPOCTPAHCTBE.

3. Borumcnenune pajamycoB BaJuIHOCTH 3aluceil. PajguycoM BaJuIHOCTH 3alld-

CH K3IIIa OCBEIIEHHOCTH HAa3BbIBAIOT PaJInyC, B IpejiesaX KOTOPOI'o 3allliCh
MOXKET OBIThb HUCIOJIL30BAHA JIJISI MHTEPHOJAIUU. s BBIUMUCIEHUS STOTO
pajuyca OJIHOIOTOUYHAs PeaJIn3alns UCIOJIb3YeT Psijl IBPUCTUIECKUX METO-
JIOB, OCHOBBIBAIOIINXCS Ha IOCJEI0BATEIbHOI BCTaBKe TOYEK B K3mIl. [Ipnm
OJIHOBPEMEHHOI BCTaBKE B K3III OOJILIINX IPYIII 3allUCEil 9TH METOJbI -
BOJAT K YPE3MEPHOMY TEPEKPBLITUIO 3aluCeil M TOCICIYIONeil MeJICHHON
MHTEepIOJsiuy (BbIOOpKaM u3 Kamma). st perenns 3Toit mpobaeMbl ObLI
IPEJIJIOXKEH AJIFOPUTM YMEHbBIIEHNS PAJUyCOB BAJIUIHOCTH, OCHOBAHHbBIN Ha,

KOHTPOJIE CTENeHN TePEKPHhITUs 3aluceil.
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B pasnesne 3.4 npejaraeTcsi METO/T TOCTPOEHUST OKTO-/IEPEBa CO MHOXKECTBEH-
HBIMU CChLIKaAMU Ha I'paUUecKuX IMPOIeccopax JiJid YCKOpeHHus cOopa OCBeIeH-
HOCTHU B aJITOPUTME (DOTOHHBIX KAPT.

[Ipur ucnonb3oBanun MeToj1a (POTOHHBIX KAPT BpeMsl IMOCTPOEHUS N300parke-
HUSI 3aBUCUT OT TAKWX MEPEMEHHBIX KaK: BPEMs TPACCHPOBKHU (DOTOHOB, BpEMsi
MOCTPOEHHST YCKOPSIOIIEil CTPYKTYPhI (HhOTOHHOI KapThl), BpeMsi TPACCHPOBKH JIy-
yeit cbopa M, HaKOHeEIl, COOCTBEHHO BpeMsi cbopa ocselieHHOCTU. CyIecTByOIIMe
METO/bI IOCTPOCHMS (POTOHHOM KapThl IMOUTH BCErJia UMEIOT IpUEeMJIeMOe BpeMs
HOCTPOEHUST CaMO YCKOPSIONIEH CTPYKTYpPbI, HO ¢OOP OCBEHIEHHOCTH [PHU ITOM
MOXKET CTaTh Y3KUM MECTOM. DTO CTAHOBUTCSI OCOOEHHO 3aMETHO NPH BU3YaJIU3a-
MU B OOJIBIINX Pa3peIeHnsix, YBeJUIEHUN YNC/Ia TIepeoTparkennii jgyydeit cbopa
UM ucrosb3oBanun Meroja Punanbaoro Coopa. PaszpaboraHHblil MeTOJ| IpUMe-
HEH JIJIs1 YCKOPEHUs Olepalui ¢cOopa OCBEIeHHOCTH B aJropuTMe (POTOHHBIX KapT
U 1103BOJIsieT YCKOPUTH ¢OOP OCBEIEHHOCTH OT 2 JI0 O pas.

YeTBepras riiaBa 1MocBsIeHa BOIPOcaM MPOrpaMMHON peau3alnn pa3pa-
O60TaHHOII Ha OCHOBE OIIMCAHHBIX B IPEJIBIIYIIUX [VIaBaX aJrOPUTMOB IIPOrPaMM-
HOit cucreMbl pacuera ocBenennoctu Ha GPU Hydra Renderer. IIpuBojsrces mpu-
MepbI TPAKTUIECKOTO UCTIOIh30BaHusI co3mannoii cucremsl (Puc. 1, 2). [Ipencras-
JIEHO CPaBHEHWE C CYIIECTBYIOIMMHU aHAJIOIaMHU.

B 3akarovenun chopmysimpoBaHbl OCHOBHBIE PE3YJIHTATHI PAOOTHI.

OcHoBHBIE PE3YJIbTATHI:

1. Pazpaboranb! 3¢ hekTuBHbIE TapaJsieabHble aJTOPUTMbI BHIUUCICHUAS TJIO-
OaJIbHOW OCBEIIEHHOCTU Ha rpadUiecKux MMpoleccopax Ha OCHOBE aJIlOPUT-

MOB CO CMEIICHHOI OIEHKOU PeIeHns .

a. Pazpaboran aaroputm pacupejiesieHns padOThl I 3DEKTUBHON pe-
asinzaluu merojsia Monre-KapJsio na rpaduyeckux mporeccopax B 1pu-
MEHEHUU K 3aJlade BbIYKMCJICHUS TJI00aJIbHOW OCBEIeHHOCTH U (POTO-

PEAJIMCTUUHOIO CUHTE3a M300paKeHui.

0. IIpengoxkena napaJuiesibHast peaju3aliisd aJIOPUTMa KIITUPOBAHKS OCBE-

IIIEHHOCTHU Ha rpadrIecKuX MpoIeccopax, MO3BOJIA0IIas CHU3UTD Bpe-

15



Puc. 2. IIpumeps! npuMmenennst pa3paboTannoii cucreMbl. Ha cliieHax mHTepbepa 1 KaOMHBI CAMO-
JIeTa, K3II OCBEIIEHHOCTH YCKOPseT pacdeT u3obpazkenus B 5-10 pa3. Pazpaboranublii aaropuTm
pacupejenenns paboTsl st Meroga Mourte-Kapsio Ha MHOXKeCTBe MUKCe et n300parkeHns Ha

CIleHe ¢ aBTOMOOHIJIeM JaeT YCKOpeHHe B 4 pasa.

Msi TIOCTPOEHUsT U300parKeHust Ha 1OPsJIOK 110 CPABHEHUTO C TPaJIUIIMOH-
HbIM MeTojioM MonTe-KapJsio npu cpaBHUMOM KadecTBE IMOJIyIaeMOro

n300parKeHnsl.

B. Pazpaboran MeTo nmocTpoenust yCKOpsoIeil CTpyKTyphl Ha rpadute-
CKHUX IIPOIIECCOpax, MO3BOJISIONUI OT 2 JI0 O pa3 YCKOPHUTHL cOOpP OCBe-
IIIEHHOCTHU B aJIrOPUTMe (DOTOHHBIX KAPT IO CPABHEHUIO C CYIIECTBYIO-

UMW MeTOJ[aMU.

2. Ha ocnoBe pazpaboTaHHBIX aJrOPUTMOB CO3JIaHa CUCTEMa PacueTa OCBEIleH-
HOCTH Ha rpadUUecKuX MIPOIeccopax, B HECKOJILKO pa3 IPEBOCXOJIAIIAs 110
CKOPOCTHU CYIIECTBYOIIHe aHajaorn. PaspaboranHas cucTeMa MHTErPUPOBa-
Ha B cpejy TpexMepHoro mojeanpoBanust 3d Studio Max 2013 u 2014 u
HAXOJIUT ITPUMEHEHUEe NPU PeIieHnn MPAKTUIeCKUX 3aJad B HayKe U IPO-

MbIIIJICHHOCTH.
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