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Cucremuble TpeOOBaHMST

VYcranoska niuarmaa g Autodesk 3ds Max

1.1  Cucremunie TpeboBanus

1. Bugeokapra ¢ nomgep:kkoit CUDA.
(a) Compute Capability 1.0 - MuEEMaTBHAS.
(b) Compute Capability 1.1 - Teprmmo.
(¢) Compute Capability 2.0 - pekomenryemast.
2. Pekomenmyembrit 00bem mamsTu Bugeokaptel - ot 1 Gb (Makc ecth MHOTO BUeo-

HaMsiTh).

ZKemarensua nocienusisi Bepeus japaiisepa or NVIDIA. ITpu srom CUDA Toolkit

CTaBUTb HE HY2KHO.

1.2 Vcranoska miaaruna g Autodesk 3ds Max

1. Cxommposath hydraRender mk3.dlr w HydraMaterial.dlt B coorBeTcTByIO1ITy 10 TTATI-
Ky Makca. Hampumep, econ Bol ucrob3yere 2013 max 64 paspamnoit Bepcun, 3To
6yzner 'C:/Program Files/Autodesk/3ds Max 2013 /plugins’.

2. CxommpoBaTh COOTBTECTBYOILYTO (/1151 32 wian 64 6uTHOit Bepcun) manky '[Hydra]’

ua guck C (urobbr moxyuniocs Tak: 'C:/[Hydra] ).



Hauamo paborst

Hactpoiiku pernmepa

MeTomp! peHIEepUHTA
Final Gathering, Mental, VRay u Hydra
Hacrpoiiku Monte-Kapio TpaccupoBku
nyTei
Hacrporiku ¢doronabix xkapT
Hacrporiku kamma ocsemeHHOCTH

Ypoku

2.1 HauaJyio paborni

3neck Bce crangapTHo: 'Render’ -> "Render Setup’ -> ’Common’ -> "Assign Renderer’.

Pazmounte Material Editor & Production. B "Production’ seibpars hydraRender mk3.

B cuene goskua 6birh xors 66l OnHA (2 B TEKYLIEH BEpCUU CTPOrO O/HA) KaMepa
1 XOTsl Obl OIMH UCTOYHHUK. EC/IM MCTOYHUKHU CBETa OTCYTCTBYIOT, PEHIEP CO3aCT
ceporit SkyLight.

IMoxaunyiicra, ve 3a0yapre pazioantsb raaky Material Editor & Production. Hydra

He JIOJI2KHA UCIIOJIb30BaThCA IS IIPEJIIIPOCMOTPA MAaTEPUAIOB B peJaKkTope.

2.2 Hactpoiiku penaepa
2.3  Merosabl peHjiepuHra

B Hydra ucnonb3yrorcs caeayronme aJiropuTMbl.

1. AnamruBHag TpaccupoBKy myTeit - Path Tracing.

2. Ksm ocsemennocrn - Irradiance Cache (IC).

3. CroxacTuueckue MporpeccuBHbie (POTOHHBIE KAPTH - SPPM.
4. Xwurporit muoromepusiit buabrp (pexkum Multi-Layered).
5

. Kapro ceerumoctu (Irradiance map) - B pazpaborke.

e 'Primary’ - nepsuunoe ocseienne. Pekomennyemoe 3nadenns - 'Path Tracing’ n
"Multy-Layered’.
? )

e 'Secondary’ - Bropuunoe audy3HOE OCBerenne. PexoMMeryeMble 3HAUEHUS -

"Path Tracing’ u ’'Irradiance Cache’.
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t metho

Primary

Tertiary SPFM M v StoreDirect
Caustic v

Puc. 2.1: Hactpoitkn MeTom0B peHaeprHTA.

o 'Tertiary’ - Tperwunoe nuddysnoe ocsermenue. JlanHas KOMIIOHEHTa JOBOJILHO
9acTO MOXKET ObITh BbIYHCJeHA NpuOamKenHbiMu Meromamu (Irradiance Map u
SPPM). B nacrosmuti moment Irradiance Map maxomurcst B rory6okoit paspabor-
Ke.

e 'Caustic’ - Meros Berumncaennst KaycTukos. Pekommenmayemoe saadenne - SPPM.

Yexboxkc 'Store Direct Light’ nomosiauTeibHO TO3BOSET KOHTPOJAUPOBATH TOYHOCTH

BBIYMCJIEHUs] TPETUIHOrO ocBelneHusi. CHATHE 3TOTO 4eKOOKCA yBEIUYUUBAET TOYHOCTH
(HO B Cayuae GOJIBIOTO YHCIa MCTOYHUKOB CBETA 3aMeJIseT PeHJep) U (PaKTHIeCKU
OTKJIAJIBIBAET APOKCUMAINIO (13 (hOTOHHON KApPThI WM KAPThl CMETUMOCTH) erre Ha 1
mepe-oTpaXKeHne:

o Ecym gekboKC ycTaHOB/IEH: B TOYKAX MOMAJAHUS BTOPUYIHBIX JTydeil BCE OCBEIIeHNE
CUUTAETCs TPU TOMOTIK cO0Pa OCBEIMIEHHOCTH U3 TJI00aJIBHON (POTOHHON KapThI WU
KapThbl CBETUMOCTH.

e Eciam 4yekboKc HE yCTAHOBJIEH: B TOUKAX MOMAJaHUs BTOPUIHBIX JIydeil MepBUY-
HOE OCBEITEHIE PACCUUTHIBAETCS TIPU TTOMOIIH TPACCUPOBKH JIyUeil, a TTPU TTOMOIIH
cbopa OCBEINIEHHOCTH BBIUUCSIETCS TOJBKO BTOPUYHOE OCBENIEHUE. DTOT PEKUM
PEKOMEH,1yeTCsi UCII0/Ib30BaTh B kKoMmbunanuu ¢ Irradiance Cache jyist Bropudsoro
OCBEITEHNS, TIOCKO/IbKY OH 3HAYUTE/THHO CHUXKACT IUCI0 HEOOXOmMMBIX (DOTOHOB,

KOTOPBIE BO BPEMA pacCCYE€Ta K3Ila OCBEIIEHHOCTH HE MOI'yT OOHOBAATLCH.

Yexooke 'Use External Hydra Gui’ ykasbiBaeT Ha TO, 9TO BBl COOMpAETECh UCIOJIb-

30BaTh BHEIIHUI rpadudeckuii marepdeiic.

e Yekbokc 'Use external gui’ ykazwiBaer, 9T0O Bbl COOUPAETECH YIIPABAATh PEHIEPOM
4gepe3 BHerHui gui. B aT™m ciryuae ve 3abynbre 3anyctuth hydra  gui.exe’ eme 10
HaxkaTust KHonku 'Render’.

e Yekbokc 'No Random Light Selection’ 3amperniaer croxacruyeckuit Bbi6op ¢porTo-
METPUIECKUX MCTOYHUKOB (MCTOYHMKOB MMEIONIMX PEAJbHBI pasMep) BO BpeMsi
paccuera. MoxKeT 1MOJI0KUTEBHO CKA3aThCst Ha TPOU3BOIUTE/ILHOCTH €CJIN B CIIEHE
IpUCyTCTBYET 60.HBH_IO€ YUCJIO UCTOYHUKOB CBE€Ta U Ha I/ISO6p&}KeHI/H/I mrymMm JOJITO
HE YXOJAUT B 00JIaCTU TEeHEl U IIEPBUYHOIO OCBEIIEHUS.

o Yek6okc Tone Maping moka He paboraer. COOTBETCTBYIOIIAsT BKJIAIKA B CAMOM

HU3Y TOXKe (KpOME IaMMBbl).
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Huxe pacnonoxens: vacrpoitku DOF (pucynox 2.2).

0,05

UUa

Puc. 2.2: Hacrpoitku DOF.

e Focal Plane Dist - paccrogaue 110 $hoKaJbHON IJIOCKOCTH.

e Lens Radius - mapamerp, 3amarormuit Cuiy pa3sMbITHAL.

2.3.1 Final Gathering, Mental, VRay u Hydra
OO6BIYHO 9THUM TEPMHUHOM HA3BIBAIOT cOHOP BTOPUYHOI OCBEIIEHHOCTH B TOYKE IO IIOJIY-
cdepe. To ects FG - 370 MonTe-Kapso TpaccupoBka ¢ ruryburoit quddy3HBIX TepeoT-

paxenwuit 1 (2.3).

HanpaslecHHE

o .y Ha IIilﬁIIIO.E[aTC:ISI_
L e

FG

Puc. 2.3: Final Gathering (FG) - dunanbhbrii c6op.

IIpr sTOoM B TOYKAX MHOMAJAaHUS BTOPUYHBIX Jiydeii (Jydeii cfopa) OCBEIIEHHOCTH
MOYKHO BBIYHCJIATH C MOHUXKEHHON TOYHOCTHIO - IPU TMOMOITH rpy0oii (hOTOHHOM KapTh
WM KapT cBeTUMOCTH. IIpu 3TOM YMCI0 TOYEK, B KOTODBIX BHIMOJHSIETCH (PUHATBHBIN
cbOp He BCerja paBHO KOJUUYECTBY NMUKceeil Ha sxkpane. OIWH U3 METOI0B, CHUKAFOTHIT
quCI0 Takux ToueK - ko ocsemennoctu (Irradiance Cache).

B VRay cobcrBennast opurnHaabHast peaiu3arys kapt cserumoctu (Irradiance Maps)
nasbsaercsa 'Light Cache’, a ksmr ocsemennoctu (Irradiance Cache) - maoGopor, Tepmu-
vom ‘Irradiance Maps’, uro 6e3yc/iOBHO TpUBOAUT K mryTanuuIle. Eciiu Bbl paHbIlle mMoJib-
zoeaJsinchk VRay, To 3amomanTe uto BMecto Iradiance Map’ Temeps Irradiance Cache, a
Bmecto 'Light Cache’ - Irradiance Map.

B ruape FG nenaercs ogaum us caepyiomumx cnocobos (pucynok 2.4):
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Path Tracing Path Tracing -

ndary  [Path Trading Secondary -
Tertiary SPPM ¥ Store Direct

Caustic Mone

Path Tracing -

Path Tradng -

Irradiance Map R

3. Cawmpiii 6oicTpriil FG. 4. Ilpocro 6eicTphiil FG.

Puc. 2.4: Paznuunsie pexxkumbl dbunaabuoro cbopa. lanky 'Store Direct Light’ pexowm-
MEHIyeTCs OTKJII0UATh, €CJIH JIJIsT BTOPUIHOrO cojiBepa ncmoabi3yercs Irradaiance Cache.
B macrosmumit MOMEHT peKOMEHAyeTCs HCIOJIb30BaTh BapuauTel 1 m 2, T.K. Irradiance

Map waxomnTest B paszpaboTke.
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B ciayuae ucnonbzosarns SPPM B kauecTBe TPETHMYHOrO COJIBEPA, PEKOMMEHTYET-
csI yBeIMIUTD ‘retrace each pass of’ mo 4-16, 4ToObl He TPOU3BOAUTE TTEPETPACCUPOBKY
doronos caumikom yacto. Chegyomuii MOMEHT Ipu ucnosb3oBannun SPPM B kauecTBe
TPETUYHOTO COJIBEPA - HEOOXOUMO HEMHOTO HOUTIPATHCS ¢ MapaMEeTPOM PAJUyCca U 9uc-
JioM (bOTOHOB Jjist TOro YTOOBI OIEHUTDH I[JIOTHOCTH TOJIyYaroreiics hOTOHHON KapThl.
C.HI/IH_[KOM BBICOKAdA IMJIOTHOCTH CHU3UT CKOPOCTD.

Eciin ke BBI HCIIOIB3YETE B KaUeCcTBe TPETUUHOTO cojiBepa Irradince Map, To pajguyc
cbopa Ha0bOPOT CaeayeT CuenaTh moboIbIe, MOCKOABKY OT HETO 3aBUCUT Pa3Mep aueiiku
uppajuaHc Mamna. BaM HYKHBI OTHOCUTEIBLHO-KpPYIHbIE stueiikn. CKOPOCTb BRIOOPKU U3
Irradiance Map mwe 3aBucuT OT paszmepa sgdueliku, HO 4UeM OOJIbINe sueiika Tem OoJee
[JIQJIKOE OCBEIEHUE Bbl Oysere moaydarsb. s Toro 94rodbl mOCMOTPETHh KAK BBITVISIUT

B TeKymux HacTpoiikax Irradiance Maps ycranosure ero B 'Primary Solver’ (pucyHox
2.5).

Puc. 2.5: Caumkom Maseiii paguyc cbopa s riaobanbHoit doronHoit kKaprel [SPPM
(diffise)| masbiii pasmep siueek mpuBoguT K omubkam (ciesa). HopmasbHbI pasmep

sUeiikn U pajuyca cbopa (crmpasa).

Hacrpoitku Monre-Kapso Tpaccuposku myTeit

Bo Bknanke Path Tracing pacnosioxkenbl Hanbojiee BaxKHbl€ HACTPOUKH TPACCUPOBKHU

nyreii (pucynok 2.6). 9tu Hacrpoiiku Bam moHAHOGATCH BO BCEX PEKUMAX.

Path tracing
16 wce num - 4

1024 Diff bounce num 2

5.0

Puc. 2.6: Hacrpoiiku o6paTHOil TpacCHPOBKY MyTeH.

e Min rays per pixel - MUHUMAIBEHOE KOJUYECTBO YT HA MUKCET
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e Max rays per pixel - MakcuMaIbHOE KOJUYECTBO MyTEH HA MHKCE/T.

e Relative Error - xkemaemblii ypoBeHb OTHOCUTETBHON OIMUOKYU B TPOIEHTAX JIJIsT
3HAYEHUs OCBeIeHHOCTH. PeKoMeH 1yeTcs BhICTABJIATE 3TO 3HAUEHUE B UHTEPBAJIE
ot 2 mo 5%.

e Ray bounce num - MakcuMaJjbHOE UUCIIO TEPEOTPAKEHHUIA.

e Diff bounce num - makcumanbHOE YnCa0 AU GY3HBIX TEPEOTPAKEHUIA.

e RR - Brimouwaer Pycekyio Pymerky na warp (per warp russian roulette). Pycckast
Pynerxa croxacTnyuecku OrpaHMYNBAET TIyOUMHY TPACCHPOBKHY, TO3BOJISIS TP ITOM
MOJIYYUTh HECMEITEHHOE PeIeHne. DTOT YeKOOKC PEKOMEHIYeTCsS OTKII0YAThH TTPH
HaJIMYIUN B CIIEHE NCKJIIOYNTE/JIHBHO CUJIBHOTO BTOPUYHOTO ,Z[I/ICb(bYSHOI‘O OCBECIIIECHWA,
He 3aryxatomero qepesd 1-2 nuddy3HbiX mepeoTparkeHusd.

e Share Seed - omius, O3BOJIAIONIAS PA3/IEIATH JIyUYaM COCTOSHIE CJIy4YaifHOrO reHe-
paropa u, TakuM 00PA30M, BHITIOJIHATH KOTEPEHTHYIO TPACCUPOBKY Jydueit. Jlanuyro
OTIIIWIO UMEET CMBICJ MCIIOJb30BATH €CJIN Bbl CTABUTH PACCUET HA O4YeHb OOJIBIIOE
Bpems (manpumep Relative Error = 0.5-1.0 u Max rays per pixel = 16000).

— None - kaxpIfi JIyd UCIOIB3YETC CBOE COOCTBEHHOE COCTOSIHUE CJIyYaifHOro
rEHEPATOPA.

— All - VYckopger tpaccupoBKy Jjydeit 10 3 pas3. Bece myuum mcmoms3yor oaHO
COCTOSIHUE CJAYYAiHOTO FE€HEepaTopa, B PE3y/IbTaTe Uero BMeCTa IIyMa MOsB-
JIsteTcst 'OarInHT .

— PerWarp - Yckopser TpaccmpoBKy jaydeit 1o 2 pa3. Ilcmoan3oBanme ogHOTO
COCTOSHUS NeHEpATOpa CAyJaliHbIX yuces Ha warp. llepemernuBaer nukcesb

arobbl yopars banding. Ho 1o ciabo momoraer.

2.3.3 Hactpoiiku HOTOHHBIX KapT

Hacrpoiiku Bo Braagke 'SPPM (Caustics)’ oTseuaior 3a HacTpoitkm KaycTuaeckoii ¢o-

TOHHOMN KapThl (pucyHOK 2.7).

SPPM (Caustics)

500 - bility tracing

-

0001 C ic power 1

Puc. 2.7: Hacrpoiiku kayctudeckoit (pOTOHHON KapThI.

e Max photons - MakcumaabHOE YMCJI0 HAKAILIUBAEMbIX (HOTOHOB B Thicsiyax (500
ozuagaer 500 Teic. poTOHOB) 3a 1 mMpoxOI.

e Initial Radius - maganwubiii paguyc cbopa Ajd KayCTudeckoi (hOTOHHONW KapPTHI.
Banaercss B 10X oT pasmepa crenbl. Hanpumep znadenue (.01 o3navaer, dTo
pagmyc cbopa Oymer paser 1 cOTON MAKCHMAIBLHOTO pa3Mepa CIEHbI (110 0CSIM X,y

Wi 7).



12 Hydra B Autodesk 3ds Max

e Re-Trace each pass of - 3amaer Kak 9acTo MPOU3BOAUTCS MEPETPACCUPOBKA POTO-
HOB. Uem 6ojble 3HAUEHNE, TEM PEeKe MPOUCXOIUT MEPETPACCHPOBKA (POTOHOB.
e Visibility Tracing - BkJIIo4aeT OmIpejeJieHUE I0-OJUTOHAJIBHON BUJIUMOCTHU J1JIsi
0bbekToB crienbl. Ha HEBUAMMBIX TOBEPXHOCTAX (DOTOHBI HE COXPAHSIIOTCS.
e Caustic power - MHOXKHUTE/Ib, OTBEYAIONINI 38 APKOCTDh KayCTHKOB.
Hacrpoiiku Bo Briagke 'SPPM (Diffuse)’ orsewator 3a nHacrpoiiku riobanbHoit hoToH-

HOfT KapThl (PUCYHOK 2.8) ¥ aHAJOTMYHBI HACTPOHKAM B IPEIBIAYINEH TpyTIIe.

SPPM (Diffuse)

1000 z Visibility trading

Puc. 2.8: Hacrpoiiku ryiobanbHoit hOTOHHON KAPTHI.

2.3.4 HacTpoitky K3Ia OCBeIeHHOCTH

Bo Bknagku Irradiance Cache pacmonoykenbl HACTPOHKU K3Ia OCBEIIEHHOCTH. B aeii-
CTBATEILHOCTH, HECMOTPS Ha OOMIME IMapaMeTpOB B TaHHOHN BKIagke, Bam Moxer mo-
HaHOOMTCH HACTPAWBATEH JIWIIH HEKOTOPhIe n3 Hux. Jlajgee s3Tu mapamerps OyayT BhIIE-

JICHBI IIOJYCPKUBAHUECM.

Irradiance Cache

16,0

40

Puc. 2.9: HacTpotiku K31a OCBENIEHHOCTH.

e Hawnbousiee Baxkubrit mapamerp Max Passes Num - MakcuMasbHOE YUCIO TTPOXOJIOB.

Ero Hy>KHO yBesm4mBaTH B Cly4ae €CaM HA M300parKeHWM OCTAJIMCh HeBOIbIINe
YepHble 06IACTH, HE TOKPBITBIE KAMIEM OCBEIIEHHOCTH.

o Jlanee WS Error (World Space Error) my)Ho yBemm4auBaTh €cim Ha [JIQJIKUX 10-
BEPXHOCTSIX BbI BUJNUTE UPE3MEPHO GOJIBINOE UUCTIO TOUEK.

e Ilpu srom SS Error (Screen Space Error) ma camom mese 3aaeT He OUIMOKY a
MHOXKUTE/Ib W €10 IIPU HEJOCTATOYHOM Ka4eCTBE MOYXKHO MOIPOGOBATH YBEJIUYUTH,
B IIPH IPE3MEPHO OOJIBIIOM YUCIe TOUYEK HA000POT MOYKHO YMeHbINaTh. CHHXPOHHO
Bce 3 mryku. [udpor 1, 2 u 4 0603HAYAI0OT MHOKHUTE/IH TPHU OIEHKE PA3HUIILI B
OCBEIIEHHOCTH MeXK1y cocemHuMu (1), KaXKIbiM BTOPBIM (2) 1 KazKabiM 4-biM (4)
TUKCEJISIMH.

e [C Evaluation zamaer criocob KOHTPOJIS OIMMTUOKY IPU BEIYUCIEHUN OCBENIEHHOCTH B
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Toukax ka3ma. Fixed - (hukcnposanroe 9mucsio gydeii (caMo 9MCI0 3a12€TCs HUKE ).
Progressive - BBIYUCIEHUE HA OCHOBAHUM KOHTPOJIS OIIUOKM.
Y1065 yBUIETH HO3UIAN TOUEK K3IIIa OCBEIICHHOCTH PEKOMEH/IyeTCd 0Ib30BaThCA BHeII-

HAM gul.

Ypoknu

Metomwbl penmepunra

Cozmanne JHEBHOTO OCBEIEHUST

Crexita

Kaprer HopMmameit n cMmerenns

Openenb

B nanke ’"demo’ Haxogsres criennl B popmare COLLADA (.dae) u BuyTpennem dpopmare
pergepa .vsgf’. Ha aTux crieHax MOXKHO MPOTECTHPOBATH PEHJEP, HE WMes Ha MallliHe

3ds max. Yrobs! 310 cienarh, moTpedyercss UCHoib30BaTh BHEIMIHUN rpadudeckuil wh-

Tepdeiic.

Puc. 2.10: Hemoucrpamus paborsr penzgep-cucremsl Hydra.



Wcrounuku cBera

Marepuassr Standart

Marepuassr hydraMaterial
Bxkmanka Emission

Bxaangka Diffuse

Bxuranku Specular u Reflectivity

Bkiragka Transparency

Bxknianka Displacement

3.1 HcTouynuku cpera

B wacroamuit momenT Hydra nmopiep:kuBaer Bce CTaHIapTHBIE U YACTUIHO (HOTOMETPH-
decKme: KBaAPATHBIN, Auck, cdhepwdaeckuii, Toueunsiit, sky-portal. Ixa doromerpuue-

CKUX UCTOUHUKOB TOIepyKuBaeTcs b dy3HOe U MPOKEKTOPHOE pACIpeIe/ieHNsT CBeTa.

3.2 Marepuass Standart

Hydra nomnep:kupaer crangaprabie Mmarepuasibl 3ds Max. OgHako B Tekyireil Bepcuu
HEKOTOPBIE TTAPAMETPHI MOTYT MMeTh HEOUEBHIHOE MoBemeHne. Mbl OTHITIEM TaKwWe ma-
paMeTphI HUXKE.
1. ITapamerp Soften uraopupyercst (Bo ckagke Specular).
2. Tekcrypusbiit ciaor Specular Glosiness He mogaep:kuBaeTcs. BMecTo HETO MOYKHO
TekcTypy B coT Specular Color. 9To mpuBeneT NpakTUYeCKN K TOMY 2Ke 3hdexTy.
3. Ecsn marepuas pospadnbiii (mapamrep Amt He paBeH HyJTi0), MOJIEb OTPAaKEHNUST
aBToMaTwdeckn crasutcd B fresnelDielectric mma Toro 9To6BI PEATUCTHYTHO CHMY-
JINPOBATH CTeKIsTHHbIE 00beKTHI. [Ipn aTOM npo3padHbie MaTepuaJsibl Beerga oyayT
MCTIOTB30BATH TOJBKO MOMETh (DPEHETeBCKUX OTPAKEHUN ISt TUITEeKTPHKOB.
4. Opacity 3amaercs TOJBKO TEKCTYPOil U CIYXKUT JIJIsT PEATU3AIINNA TAKUX OOBEKTOB

KaK TpaBa U JucThsa. SHaderus Opacity peH1epoM He UCIOIb3YEeTCH.

3.3 Marepuassl hydraMaterial

Opve u3 Hanbojiee BaXKHBIX MOMEHTOB, Ha KOTOPBIE CJIEyeT OOpaTWTh BHUMAHWE - B

Hydra marepuaisl UMEOT 8 IUTUBHYIO MOJIe/b. 10 eCTh, €CJiu MaTepruaJj UMeeT HECKOIb-
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ko napamerpos (diffuse, specular, reflection, transparency), To ocBermenne 0T HUX BCEX
OyaeT mpocTo cKAaabiBaThCst. Ilpu aroM, misa cobsomennst (PU3UIECKON KOPPEKTHOCTH
MaTepuaJia BaM He HY»KHO CAMUM CJIEIUTH 33 TeM, 4T00bl cyMMa BceX Kod(hMUIMEHTOB
0 KaXKJ0My u3 IBeTOB He npesbimaia 1. Pergep aBromaruveckn danancupyer ko3d-
butmeHTH 1A COOI0IeHNs (PUBNIECKON KOPPEKTHOCTH.

Crenyromuii HEOUEBUIHBIE MOMEHT - paccdeT KOHEYHOrO I[BeTa Marepuasa u ¢Jia-

ok 'Tint’ (pucynox 3.1). Muoxkuress 'Multiply’ Biusier Ha 1Ber Beerja.

1. Eciu tekcTypbl HET, PE3YIbTUDPYIONINI [IBET BEIYUCISIETCA KaK IPOU3BEJIEHIE [IBETA,
KOMIIOHEHTBI Ha MHOKUTEIb.

2. Ecun Tekcrypa 1t Kakoii-m6o kommonenThl (Hanpumep Diffuse) nmeercst u rajika
"Tint’ He ycTaHOBJ/IeHA, KOHEUYHBIH IIBET BLIYMC/IAETCS KAaK [IPOU3BEICHUE ITBETA
TeKCTyphbl Ha MHOXKHUTEb 'Multiply’.

3. Ecin rekcrypa mis kakoit-m6o kommonenTs (manpumep Diffuse) nveercs u ras-
ka 'Tint’ ycranossieHa, KOHEYHBIN IIBET BBIYUCASETCS KAK [MPOMU3BEICHUE BCEX 3

,Z];eIL/'ICTByIOHH/IX JIAIT - MHO2KHUTEJId, IBETa KOMIIOHEHTDBI U IIBE€Ta TEKCTYPLI.

Diffuse

Multiply 0.5 Color |

Mo IC Records Tint »

Puc. 3.1: Unrepdeiic MyabTUNINKATHUBHON MOIEIN HAJOKEHUS TEKCTYPhI.

Bxkianka Emission

Emission mcmonb3yercs TOALKO Ay Melnel, aBIdioNnXcd WITOHUKAMM cBeTa. Keam y
MaTepuasia 3aaH HeHYIEBOI mapamMeTp emission (Mau IPpUKPETIeHa TEKCTYPa), TO OH aB-
TOMATUYECKU CTAHOBUTCs u3stydarommm (u uciyckaer goronst B meroge SPPM!). Cronr
ydecTb, 9To cBeTdrmecs Mern camnarcsa B Hydra (s Path Tracing-e) Tosbko mpu momo-
IITA HESIBHOM CTpATErny CIMILTUPOBAHUS. DTO O3HAUAET, TAKON MCTOYHUK YIUTHIBAETCS
TOJIBKO TOT/Ia, KOT/Ta OTPayKeHHBIN JIyd caM B HEro TomaJja caM, ciaydatino. Takaa Mogens
XOpOIIO paboTaer, eCiu MeIll UMeeT peaHblii pazmep (He CTPEMANMHAC K HYJII0), & ero
TIOBEPXHOCTL He CauIKoM gpkad. l[lostomy Ecim Bam HYy:XKHO cMOmenmpoBaTh SpKuit
MCTOYHWK CBETa MaJIeHbKOTO pa3mMepa, emission jjid 3TOro MCIO0JIb30BaTh HE PEKOMEH-

Ayercd - Jiy4duie Co34aThb UCTOYHUK CBETa ABHO.

Bxragka Diffuse

Jlamnag koMmoHeHTa oTBedaer 3a jgambeprorckyio wacts BRDF momenn.

Bxaaaku Specular u Reflectivity

ﬂaHHbIe KOMIIOHEHTHI OTBEYaI0T 3a 3€PKaJIbHbBIEC OTPaXXKaTeJIbHbIC CBOMCTBA. HpI/I 9TOM

BKJIaJKa Specular OTBEYa€T 3a 3€pKaJIbHbIE CBOICTBa B OTHOIIIEHUN IpAMOro OCBEIICHUA
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(6yukm), a Braagka Reflectivity - 3a ocrambuble oTpakenus. /Inst Toro 4Tober mare-
puas 61T PUINUECKN KOPPEKTEH, BaM HEOOXOIMMO MMeTh OTHHAKOBBIE TTAPAMETPHI /TSI
Specular u Reflectivity. [duis yrobcTBa BbI MOKeTe UCIOb30BaTh rajiky 'Lock Specular’ B
pasnene Reflectivity (pucynok 3.2). Paznenenune na Specular u Reflectivity ocrasneno ma
ciydall ecju 1o Kakou-aubo npuunne Bam weobxogumo ybparh 6JuKu ¢ onpejieeHHo

MOJeIN, WK CAEJIATh UX JAPYTUM IIBETOM.

Specular

Multiply Color

Tint

Color

Tint

Fresnel IOR

Fresnel ecular

Puc. 3.2: Unrepdeiic 3epkaibHBIX 0TparKaTelbHbIX cBolicTB MaTepuasia. Yexkboke 'Lock

Specular’ aBromaruuecku xkonupyer napamerpsl Reflectivity B Specular.

Haubonee Baxkubim siBasercs napamerp 'Cos power’ Wi aHaJOTHIHbBI eMy glosiness,
KOTODBIH 33/1aeT MaTOBOCTEL oTpaxenuit ('glosiness’) mas secex tunos BRDF. g Jla-
MEpPTOBCKHX TOBEPXHOCTEl, OTpaKeHne MMeeT KOCHHYCOUIAIbHOE pacpeie/ieHue B Ha-
npaBeHnn HopMaju. 91o coorBercTByeT 'Cos power’ = 1. Yewm BhIIe CTETeHbL KOCUHYCA,
TeM 00JTee PE3KOE MOJYIAETCA OTPAXKEHWE, T.K. OOJIbINe JIyuell YXOAUT B HAIPABJICHUN
UJIeaJIbHOTO 3€PKAJIBHOIO OoTpakeHusi. B pesysibrare mmikasa 'Cos power’ SKCIIOHEHIIH-
AJIbHAA W SHAQYEHUA 3aJal0TCA B MHTEPBaJI€ OT 1 a0 6eCKOHeLIHOCTI/I. Ha IIPAKTUKE 3a
6eckoHeuyHOCTh MBI cunTaer 1| MuwumoH. [Ipu 3nadenunn 'Cos power’ paBHOE OJHOMY
MUJIJIMMOHY OTPAXKEHUA CTAHOBUTCA IMOJTHOCTHIO 3€PKAJIHLHBIM.

Yex6okc 'Fresnel’ mmurupyer dbpenesesckne oTpayKeHust i TPOBOHUKOR (MeTa-
s0B). B srom ciyuae suauenne 'Fresnel IOR’ ucnonbsyercst 8 kagecrse IOR B hopmynax
JIIA TIPOBOJIHUKOB.

st KOpPEKTHON UMUTAITME JTUIJIEKTPUKOB (CTEKOJI), He Hy?KHO BKJIIOYATH Ty FaJl-
Ky. Bumecto mee meobxommmo BoiOpars B BRDF type smagenme ’Fersnel Dielectric’, a
IOR B 3TOM ciiyuae Oyzaer 6parbes u3 paszena Transparency’ OJWH U TOT XKe Kak JJisi

NPETOMJICHAN TaK W JITd OTPAKEHWIA.

Bkragka Transparency

IIpospaunocts B Hydra umeer odenb cxoxkee omucanue ¢ Ipo3padHoCTbiO B VRay.
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Puc. 3.3: UnmrocTparms pacrpeseseHus CBETOBOM SHEPTUH JJIA PASIUTHBIX CTereHeid

KOCHHYCA.

e Transparency - nBeT MOBEPXHOCTH MPO3PATHOTO 00bEKTA.

e IOR - Index Of Refraction. ITokazaress mpegoMIeHwsI.

e Cos power - To ke camoe uto Cos power mis orpaxkenwuit. [lozBonser menars
'glossy’ (MaTOBbIE) MpESTOMIAIONTE 0ObEKTHI.

e Fog color - miBer BHyTpHU 00bekTa. Vcmonb3yercs mpu ydyere 3aTyXaHus 110 3aKOHY
Byrepa-Jlambepra-bapa.

e Fog multiplyer - mrOkUTEnH Napamerpa 'Fog color’. 3uagenne (Fog multiplyer)*(Fog
color) ecTb cremeHu SKCIMOHEHTHI B 3akoHe Byrepa-/lamGepra-Bapa.

e Exit color - mBer, KOTOpPBIHI TpWHUMAET Jyd, AOCTUTINUN TPEIEIbHON TIyOUHbBI
MepeoTpakeHui, HO TeM He MeHee He BB U3 TPO3PATHOTO 0OBEKTA.

e Thin transparency ykasbiBaeT Ha TO, 9YTO OO'bEKTBI C STUM MAaTEPUAJIOM TOHKUE.
DTOT 4€KOOKC MMEET CMBICT BKJIOYATEH, HATPUMED, €CJIN Bl HACTPAMBAETE MATe-
puaJji OKHA, CMOJETUPOBAHHOTO TOHKUM KYCKOM ILTIOCKOCTU. OT Takux oOBLEKTOB
OyayT BoIYUCIATLCS 1BeTHBIE Teru. Thin transparency Taxke HEOOXOAMMO yKa3bI-
BaTh JJIs ajihpa-TecTa, KONIa Bbl peajin3yere JUCTBY JIepebBEB WK TpaBy. B aTom
cydae BaM HYXKHO B CJOT TEKCTYPH! [MPO3PAYHOCTH YKa3aTh TEKCTYPY C opacity,
ormeruth Thin transparency kax 1, a mer npospaunoctu ycranosuts B (0,0,0).

ITapamerp Transparency caesan Jjid TOTO, YTOOBI UMUTHPOBATH TPOCTYIO MPO3PAYHOCTH
(6e3 yuera 3aTyxanus BHyTpu 00nekTa). [lapamerp 'Fog color’ - manporus, npegnasna-
YeH WCK/IIOUUTETBHO JJs yueTa 3aryxaHus. Paccmorpum opMyity, UCTOIBE3YEMYIO B
peHjepe Ui yaeTa 3aTyXaHus (BBIUUCICHNs TOBTOPAIOTCS s KaxK/I0r0 [IBETOBOTO Ka-

Hasa -r,g,b).

opacity = max(1— fogColor,0) * fogMultiplyer (3.1)
1.0
attenuation = transparencyColor x ( - (3.2)
exp(d x opacity)

3mechk d - paccroguame, TpoiisieAHoe BHYTPH 00HeKTa. IIpu 3TOM Ccrieyer y9ecTs 910 Crra
3aTyXaHUS 3aBUCUT OT peajbHOro Macmraba cienbl. U3 dopmysner 3.1 BugHO, 9TO HA-
pamerp transparencyColor(Transparency) Bamster Ha 3aTyXaHue JIMHEHHO, a mapaMerp

fogColor (Fog color) skcnonennuanbho. [lpudem, nexois u3 mpuseneHHON Boie hop-
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Puc. 3.4: Hemoucrpanusi Fog color m Fog multiplyer. Yem 6oabme napamtp Fog
multiplyer Tem OnICTpee 3aTyxaeT cBeT BHyTpu mpospaunoro obwekra. Fog multiplyer
yBeJIUYUNBaeTCs caeBa Ha npaso. Chaenyer yuectb uTo mpu 3ToM Transparency Ha JaH-
HOM CKpHHITIIOTE ObLT mocTasieH pasubiM (0.95, 0.95, 0.95) s Becex 3 Kopobok (To ecThb

UX OBeT 0OYCIOBJICH TOIBKO 3aTyXAHHEM).

Puc. 3.5: Baugaue mapamerpa Cos power (1000000, 4000, 500). V3-3a Toro 4ro mpu
OPEJIOMJICHUN JIYY TPOXOAUT Hepe3 TMOBEPXHOCTh ABAXKbI, TPU TEX-2KE 3HAYCHUAX COS

pOWer mpeoMJIeHUsi OyIyT PA3MBIBATHCA HAMHOT'O CUTHEE OTPAKEHUI.

MYJIBI, HET CMBIC/IA 33/1aBaTh 3HaueHust Fog color Beime 1 (Hmke myns Toxe). Ecam Bbi
XOTHUTE PEAJTU30BATH MPOCTYIO MPO3PAIHOCTL HE3 yuera 3aTyXaHUs, CTABBTE MapaMeTp

Fog multiplyer B 0.

3.3.5 Bxkaanka Displacement

Jlannas BKIaIKA CIYKUT JJIsT HACTPOIKYM MUKpOpeabeda moBepxXHOCTH Ha ocHoBe Normal
Bump kapr. B cior ‘Normal Map’ pekommenyerca nomernars umenno Normal Bump,
KapThl, cojepxKaliue Kaprbl HopMaJsiei. OHaKO, MOXKHO KCLOJIB30BATh U [IPOCThIE Kap-
ThI BBICOT. B ciiyuae MCIIOIBb30BAHUTA MPOCTHIX KApPT BLICOT apamerp 'Bump amount’
3a/1aeT CUJIY MCKPUBJIEHUS TTOBEPXHOCTH.

[Tapametp height 3anaer rnybuny ‘nponasiuBanus MoBepxHOCTH BHYTpS . Kcsn height
paser mHys10 mu B NormalBump orcyrersyer kapra Beicot (npu uctob3osanun NormalBump),

UCIOJIB3YyeTCss 00bIKHOBEHHBI normal mapping. Eciu height ve pasen mysio u 8 NormalBump
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Puc. 3.6: ccepsl ¢ pazapiMu noKa3aTe My IpeaoMieHns (caeBa Hampaso - 0.8, 1.2, 1.6).
Ha camoii sieBoii cepe xoporio BujieH 3pdeKT MOJHOr0 BHYTPEHHErO OTPAXKEHUs! [11pK

oTCyTCTBUY (DPEHEJIECKOT MOIEIN OTPAYKEHUIT TIOSIBIIAETCS Pe3Kasi TPAHUI) ).

OPUCYTCTBYET KapTa BBICOT, JJId UMUTAIIMH MUKPOpeibeda HCIOIB3YETCS aJrOPUTM
"Parallax Occlusion Mapping’ u co3jgaercs WIHO3WA HAJAIUS PEATbHON TeOMEeTpPHUH.
ITapamerp Invert nuBepTupyer kapty BbicoT. /ljis HHBEpTUPOBAHUS KAHAJIOB B HOPMAJI-

Mare uCIoab3yiiTe cranmaprabie duaxku BayTpu NormalBump.



VmmopT crierst

YupaBieHue KamMepoit

Tone Mapping

Bxuagka Control

Hacrpoiiku rpaccuposkn my4eii (Ray Tracing)
Hacrpoiiku  rtpaccumposkum  myreii  (Path
Tracing)

Hacrpoiiku xsma ocsemennoctu (Irradiance
Cache)

Hacrpoiikn rmo6. doronmsx kapr (SPPM
Diffuse)

Kaxk npasunsHo nenarb Final Gathering

Hacrpoiikn kaycr. dorormbrx kapt (SPPM

4.1 IHmmopT cieHbl

CytrecTByeT 2 OCHOBHBIX CIIEHAPUS UMIIOPTA.

1. Ecnu BeI He ucnosbzyere 3ds max. 3anyckaere hydra gui.exe. File->Open Scene.
Haiitu nanky co cuenoit. Tanee soibpars tun daitna (’Collada(.dae)’ nau Internal
(.vsgf)), mocie gero BeiOparh HyKHBIH daiin. Haxars 'Restart’ wim Bpyunyio
zanycTuTh hydra.exe.

2. Ecan ucniopzyere 3ds max. 3amyckaere hydra gui.exe. B makce oTKphiBaeTe Ba-
Iy CIIeHY W B HACTPOiiKax pergepa ormedaere rajouky Use External Hydra Gui’
n naxxkumaere 'Render’. Ilocsie 3Toro penzgep 3amycrurcs ¢ COOCTBEHHBIM OKHOM, B
koTopoM Bl cmoxkere niosieraTs 10 crieHe. BaskHbI MOMEHT: ecjid XOTUTE [epeMe-
IATHLCS TI0 CIIeHe, B Pasjesie KaMepsl 3ajgatiTe i kamepwl Fuler’. Ecam xorure
SKCIIOPTUPOBATHL KaMepy u3 Makca, 3azaitre tun kamepnbl kak "UVN’. C UVN ka-
MepOoit JeTaTh He OYeHb YA00HO HO 3aTO OHA BCErJa KOPPEKTHO IKCIOPTUPYETCH.
Ecsn BB ucnosib3yere MexanusMm mnpoduseit, To nepes Haxkatuem 'Render’ B Mak-
ce, B TIATIKe CO CIEHOH (T/e JIeXKUT MaKCOBCKUit (haifr) co3maere myCToit TEKCTOBBI

daiin ¢ mmenem 'dummy.dae’. Janee File->Open Scene, ykazsiBaere 'dummy.dae’.

4.2 YmupaBieHue KaMepoit

YupasJenne Kamepoii ocytectsisgercs mpu moMorm kiaasum (W,S,AD); (Q,E); (R,F);
Barkarag kaasuia Shift ypesmausaer ckopocts nepemMertenns. Bul TakKe MOXKeTe yIIpas-
JIATH CKOPOCTBIO ITEpEMEITeHus IpH rmomortu ciaiifepa "FlySpeed’ Bo Bkajikke 'Camera’.
B roit ke sknagke FOV samaer texymmii yron o63opa). [Tapamerp 'Focal Plane Dist’

3aJIaeT paccTosinue 0 (hokamabHO mIockocTu a mapaMerp 'Lens Radius’ paauyc simH3bI
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U BJUSIET HA CUJTy pasMbIThs npu BKaovennn 3¢ dexta raybuns peskocru (DOF).

r) WUsmenenns FOV ne pmusior na UVN kamepy mockonbky s meé FOV Gepercs
U3 MAaKCA.

Tone Mapping

Cuna oreparopa TOHUPOBAaHUS M300PAXKEHUsT PETYJIUPYETCS IPU TIOMOIIH JIBYX CJaiijie-
pos (White Point u Strenght). White Point 3agaeT mopor spkocTu, moc/ie Koroporo Hadm-
HaeTcd paboTa omeparopa TOHUpPOBaHWSA, a Strength 3amaer cuay BHIpABHUBAHUS OCBe-
MICHUA. ()6I~)ILIHO7 YTOBI H306pa)KeHI/Ie BBITJIAE/IO BU3YaJIbHO dPYE€ HY?KHO YMEHLITTATH
White Point u yseamuuBars Strength. Eciin uzobparkenue uepecayp 3aCBE4€HO, YBEJIU-
gupaitre White Point. Eciiu ocserrienne ciuikomMm paBHOMEPHOe, yMeHbIaiTe Strength.
Yro6b1 3amycTuTh tone mapping HyKHO HaxkaTh KHOMKy 'Tone Map Again’. Kwomka
nHOT/Ia paboraeT He ¢ nepBOTo paza. HykHO HaaBuTh, MO/IEP)KATEL U OTHYCTHTL. He 3a-
OyapTe BEU3Y BMecTO 'Show simple image’ Beibpars ‘Show tone mapped image’. [asouka
'Bloom’ noka He paboTtaer. Bbl Takke MOKETe MOUTPATHCS ¢ TAMMO. Y MEHbIIEHIE TaM-
MBI 00BIYHO JeiaeT n3obpaskenne 6ojee HACHIIIEHHBIM, HO CHUYKAST BUAWMBIN BKJIA OT

BTOPUYHOI'O OCBEIEHUS .

Bxiragka Control

OcHOBHOE HAa3HAYEHME ITOH BKJIAJIKKU - BEIOOD pa3pelieHns u 3aIlyCK PeHjiepunra, (KHOI-
ka 'Path Tracing’). Ilpn nazkarun kronku 'Irradiance Cache’ 3amyckaercsa paccder Kama
ocsereHHocTr. UT00bI Ho/IyunTh (huHATBHOE N300paKEeHUe MOC/e OKOHYAHUS PACUETa

Hy»KHO HaxKaTb 'Path Tracing’.

R (DOTOHHbIe KapThl HE YOPABJIAKTCA U3 3TON TIaHEJIH. OHI/I ABTOMATUYECKHU BKJIIO-
JaTCs €CJIM YCTAHOBJIEHBI COOTBETCTBYOMMEe dekOokcehl 'Enable’ u 'Progressive’.

r) Pexum Multi-layered noka mejnocrynen npu ucnosnbszosanuu saenisero ryu. B
TeKylneil Bepcuu ero paboTy MOXKHO OLIEHUTDH TOJILKO LIPH MCIIOJIb30BAHUY DEH/IEPa

B MaKce.

R) Bwecro xnonok Path Tracing u "Trradiance Cache’ moxuo ucnonb3osars Kiasu-
mwm P u I B ocHoBHOM OKHe penjepa (korza oHo 3axBaruso dokyc). Ho Gyunpre
ocropoxubt! Ecnu Ber 3anycruin Path Tracing knasuineit a moToM 9T0-TO TTOMe-
HsieTe B OCHOBHOM gui, peHzep copocutcs. UToObl 3TOrO He NMPOM3OIILIO TTEPBBIM

n3MeHeHneM JI0JIKHO ObITh Haykarne KHonku "Path Tracing’.
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Hacrpoiiku Tpaccuposku syueii (Ray Tracing)

Tny6una TpaccupoBku (BepHEE KOJMIECTBO PACCIUTHIBAEMbBIX TIEPEOTPAYKEHWI ) 33148TCS
B 'Ray Tracing’ -> 'Ray Bounce Num’. [Ipu atom nosie "Diff bounce Num’ orpanuuunsaer
KOJITIeCTBO A DY3HBIX MEPEOTPAKEHUI. DTO UMEET CMBICH JeJaTh TIOUTH BCEr/a, Mo-
CKOJIBKY Tocsie 2-3 mudDy3HBIX TepeoTparKeHnii MyTh BHOCUT OUYeHb MAJEHBKWH BKJIAT
B m3obpaxkenne. Yexkbokc 'Show Statistics’ BritouaeT orobpaskenne CTATUCTUKU B OKHE
pengepa. Jlucrboke Measure orobparkaer, /iy KaKUX TUIOB JIy4deil ITPOU3BOISATCH W3-
Mepenusi. Hactpoiika Ray reorder m pattern Bk/OYaroT COPTHPOBKY WU YILJIOTHEHUE
gyueit Ha GPU ¢ 1esibio0 TOBBIIIEHNsT TPOU3BOAUTEIBHOCTH TpaccupoBku. Ha HacTos-
MU MOMEHT SKCIEPUMEHTHI TTIOKA3BIBAIOT GECIIONE3HOCTE 9TOrO PelleHusi (COPTUPOBKA

JIA€T TPUPOCT B CKOPOCTHU, HO CJMIITKOM JIOPOTasi cama, mo cebe).

) Ilpu BKMIOYEHHOH COPTHPOBKE HEKOPPETHO CYMTAETCs OCBEIIEHHe OT KapT OKpY-

xernd. He BrrowaiiTe COPTHPOBKY JIydeil, OHa BCe-pABHO HUYETO HE JaeT.

Hacrpoiiku Tpaccuposku myteit (Path Tracing)

Chaiiep 'Min Rays Per Pixel’ orBedaer 3a MUHHUMAJIBHOE YHCJIO COIMILIOB HA TTHKCEJ.
CootsercrBentno 'Max Rays Per Pixel’ - 3a makcumasnsuoe. Relative Error 3amaer xe-
JIAEMBIH YPOBEHb OTHOCUTETHHOU OMMUOKU B MPOIEHTAX [JIsT 3HAUEHUS OCBEIEHHOCTH.
PekoMertyercs BICTaBIATH 9TO 3HaYeHUE B mHTepBaJse oT 2 10 5%.

Jamee 110 4eKOOKCaM:

e Draw Blocks orobpakaer akTuBHbIe 6JI0KH (OJIOKH HAJ/l KOTOPBIMHU €III€ UIET Pac-
ger) ma skpane. Hexkbokc 'Stupid Mode’ 3amyckaer Tpaccuposky 1myTeii 6e3 Teme-
BBIX JIyYeil.

e Stupid Mode BbikJIOUaeT TEHEBBIE JIYUU U UCIIOJIb3YeT TOJbKO HEABHYIO CTPATErUI0
COMIIJINPDOBAHMW A. B OCHOBHOM 3TOT DEXKUM HCIIOJIbB3YECTCA Jjid BepI/I(i)I/IKa]_[I/II/I.

e 'Causrtics(PT)’ Brirogaer paccyer KayCTHKOB [IPH TIOMOIIH TPACCHPOBKHU Ty TEi.

e RR - BrO9aeT pycckyio pyiaerky Ha warp. OTKIIOUNTE ITOT 9eKOOKC, €CTM Ha
n300paAKEHUH MOSBJSIOTCS OCTAETCS 3aMETHBIN TPSIMOYTOJIBHBIN TITyM.

e QMC - ucmosib3yeT KOTepEeHTHBIN KBa3 MOHTE-KAPJI0. YCKOPIET TPACCUPOBKY JIy-
geil 10 3 pa3. Bee Jiyun mCHOB3YIOT OJHO COCTOSIHUE CJYJIARHOTO TeHepaTopa, B
pe3y/bTaTe Yero BMEeCTa IIyMa MOABJsgeTcd baHuHr .

e Coherent - mCoONB30BAHWE OJHOTO COCTOSHWS TEHEPATOPA CAYIAWHBIX THUCEST HA

warp. IlepemernuBaer mukcebl uTobbl yopars banding. Ho sTo cirabo momoraer.

) Ucnonssyiire QMC uiu Coherent Tosbko eciu Bbl 3apanee 3nauere, 4to Oymnere
cuuTaTh JI0 NPeIeJbHOro Kadecrsa (ckaxkem 1-2% ornocuresbhas ommnbka u 8-16
roicad "Max Rays Per Pixel). B srom ciyuyae 9Tu pexkumbl JajyT 3HAYUTEIBHOE

YCKODeHHe.
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R) Tem me memee QMC xopomo paboraer wa outdoor crenax gaxe NMpH OOBIYHBIX

HaCTpOMKax.

Hacrpoiiku karma ocsemennoctu (Irradiance Cache)

B neitcrBuTesbHOCTH, HECMOTPST HA OOWIME TApaMeTpPOB B JAaHHON BKJaJ Ke, Bam Mo-
JKET MOHAHOOUTCS HACTPAMBATD JIMIIThL HEKOTOPBIEe 3 HuX. Jlasee stu mapamerpsl OyayT
BBLJEJIEHE] TTOTIepKIBAHNEM.

Hamnbosee paxknuprit mapamerp Max Passes Num - MakCHMaIbHOE YHCIO TMPOXOIOB.

Ero myx)HO yBeIuuuBaTh B CAydae ey Ha M300parKeHUN 0CTaIUCh HeDOJIbINe YepHbIe
0b1acTh, He TIOKPBITHIE KITEM OCBEIEHHOCTH.

Hamee WS Error (World Space Error) Hy:KHO yBem9IuBaTh €CJIH HA TIAIKAX TIOBEPX-
HOCTSIX BBI BUJIUTE UPE3MEPHO HOJIBIN0E TUCTO TOUEK.

ITpu srom SS Error (Screen Space Error) na camom gene 3ajgaer He ommbKy a MHO-
JKUTEJIb U €ro MpHU HEJIOCTATOYHOM KadeCTBE MOXKHO IONPOO0OBATH YBEJIUYUTH, B DU
IPE3MEPHO BOBITIOM YUCIe TOUEK HA0H0POT MOKHO YMEHBITATh. CHHXPOHHO BCe 3 TITY-
ku. Hudpor 1, 2 u 4 0603HA9aI0T MHOXKHUTE/Ib IPH OIEHKE PASHUILI B OCBEIICHHOCTH
Mex iy coceanmm (1), KaxK M BTopbiM (2) n KaxapiM 4-biv (4) nukceasmu.

Draw Records mo3BoJisier BaM yBUIUTE MOJOXKEHUST TOUEK (3aIruceii) KIIa OCBeIeH-
HocTH. Jisi 9TO# 1esin Takyke MOXKHO MCIOJIB30BaTh KHOMKY "B’ B OCHOBHOM OKHE DeH-
Jlepa.

IC Evaluation 3ajaer crnocob KOHTpOJsS OMUOKKA IIPU BBIYUCIEHUU OCBEIEHHOCTH
B Toukax k3ma. Fixed - dukcuposanHoe umcio Jydeir (camMo 9mMCIO 3a/a€TCs HUKE).

Progressive - BBIYHUCJICHUE Ha OCHOBaHHNH KOHTPOJIA OIHOKH.

Hacrpoiiku rio6. doronubix kapr (SPPM Diffuse)

e Yekboke Enable Brirouaer ucmosnb3oBanne hpOTOHHBIX KapT (BepHee ryiobasbHOM
dboronHOIT KapTHI).

e Yekbokc Progressive - nenaer doronnbie KapThl TporpeccuBubiMu. [Ipu aTom eciu
BbI XOTUTE HCIIOJIB30BATH HEIIPOT'PECCHUBHBIC dDOTOHHbIe KapThbl, BaM HeO6XO,ZLI/IMO
BPYUYHYIO 3aIlyCKaTh TPACCUPOBKY (DOTOHOB Tipu momornu KHOmKH 'Single Pass’.
Bwmecro aToit kHomKu MOxKHO HaxKarh 'Shift+P’ B okHe ocHOBHOIO pengepa.

e Yekbokce Visibility Tracing gobasniser mpeaBapuTe/bHBIN STAM ONPEIETEHUS BH-
JIUMOCTHU. DTOT STAI HYXKEH, €CJIU 3HAYUTETbHOE YUCIO (DOTOHOB MOI'YT 110 KaKOi-
b0 IpUYMHE U3 MCTOYHUKA CBETA MONAJATh B HEBUAMMBIE 001acTH (HAIPUMED,
CBET NPOHUKAWOIINY Yepe3 OKHO B KOMHATY; B 9TOM CJAy4ae 3HAUYUTEJLHOE YHUCJIO
doronos GyayT ocraBarhca Ha 06PATHON CTOPOHE CTeHbI). JIAHHBINA PEXKUM TTO3BO-
JIFeT He COXPaHITh (POTOHBI HA, TAKUX 'HE3HAYAINX TOBEPXHOCTIX W, TAKUM 00pa-
30M, yBesmauBaeT >PdEeKTUBHOCTD peHaepunra. Jlanubiii 9eKO0KC BINSIET TAKIKe

U Ha KaycTudecKne (DOTOHHBIE KAPTHI.
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Pabora c BremunM gui

Max Photons(K) 3amaer pasmep Gydepa B Thicaaax hOTOHOB (HATPUMED 3HATECHWE
1000 ozrauaer 1 Munon GOTOHOB), B KOTOPOM aKyMyJupyOTCcs GoToHBI (st 1
uTepaiyn, eciu GOTOHHBIE KAPTHI MIPOTPECCUBHBIE).

Initial Radius - Paguyc cbopa st niiobasibHOM HOTOHHON KapThl. 3aJaeTcs B 10~
Jsix o7 pa3mepa cienbl. Hanpumep 3navenume 0.01 o3nadgaer, uro pajaumyc cbopa
Oyzer paBen 1 cOTOM MaKCMMATLHOTO Pa3Mepa CHEHbI (10 OCAM X,y WJIH Z).

Store Bounce - BayHc, HaunHas ¢ KOTOPOTO PA3pEIIeHo COXPAHATH (POTOHBI. 3HAUE-
are 1 uCIoIB3yeTCd M0 - YMOTIAHWIO U 03HAYAET 9TO (POTOHBI OYIYT COXPAHATHCH
TOJILKO TIOCJIe TIEPBOTO TIepeoTpaykeHnud. B aTom ciyuae Bo BpeMsi cbopa, TepBUd-
Hasd OCBEIIEHHOCT WBBIYNACIIACTCA KaK PaHbIIE MTPA NOMOIIA TPACCUPOBKM JIyUeil,
a POTOHHAS KAPTa MCIIOIB3YETCS I AIPOKCUMAIIUA BTOPUIHON OCBEIEHHOCTH.
Takoe periierne M0O3BOJISET 3HAUYUTENBHO CHU3UTH YHUCJIO HEOOXOIMMBIX (DOTOHOB
JIIS JIOCTHUYKEHUS TOM »Ke TOUHOCTH.

Gather Bounce - auddyzubiit 6ayHc, HaumHasi ¢ KOTOPOro 3ajeiicTByercs cbop
oceerienHOCTU. e pasen 0, UCMOIB3yeTCsT TaK HA3BIBAEMAS PSMast BU3YaTH3a-
st poronuoit kKapTel. Eciu 1 - Final Gathering.

Re-Trace Each Pags Of - wacrora neperpaccuposku ¢gpoToroB. Hampumep 3nasienmne
4 ozunagaer 4TO peHgep Oy/eT BHIMOJHATHL TPACCUPOBKY IIyTel W3 BUPTYAJIbHOM
KaMepbl 4 paza, 1Mocje 4ero BHIOJHUAT MEPETPAacCupoBKy ¢oronoB. IloToM cHoBa

4 paza Oyzmer TpacCHpoOBaAThH IMyTH W3 KAMEPHI.

4.8.1 Kak npasuasno genats Final Gathering

4.9 Hacrpoiiku kayct. dporonubx kapr (SPPM Caustic)

Yekbokc Enable Britouaer paccyer KayCTUKOB IIPU ITOMOIIM (DOTOHHBIX KAPT.
Yexb6oxc Progressive - jiejiaer (hoTOHHBIE KAPTHI IIPOIPECCUBHBIMU. UTOOBI NCIIOTH-
30BaTh HEIIPOTI'PECCUBHBIC (bOTOHHbIe KapThI JJid KayCTUKOB, HeO6XO,ZLI/IMO BPY4YHYTIO
3aIlyCKaThL TPACCUPOBKY (POTOHOB IPH IIOMOIIN KOMOMHAINK KAaBHIIL 'Shift+0’ B
OKHEe OCHOBHOTO PEHEepa.

Yexb6oxc Visibility Tracing B 3T0ii BKJIaJIKe OTCYTCTBYET, HO OMPE/IEIEHUE BUIUMO-
CTY UCTOJB3YETCS W KOHTPOJIMpyeTcs dek-00kcoM BO BKJaake SPPM Diffuse.
Max Photons(K) 3amaer pasmep G6ydepa B Thicsaax hbOTOHOB (HATIPUMED 3HAUCHNE
1000 ozragaer 1 Muainon GOTOHOB), B KOTOPOM aKyMyaupyTcs ¢Goronsr (s 1
ureparyu, eciim HPOTOHHBIE KAPTHI MIPOIPECCUBHBIE).

Initial Radius - Paguyc cbopa jiist kKaycTudeckoit (pOTOHHO# KapThl. 3a/1aeTCs TaK-
JKe B JIOJIX OT pasmepa crienbl. Kak npaBuiio, paguyc cbopa, s KayCTUKOB JT0JI-
JKeH OBITh CUJIbHO MeHbINe pajauyca cbopa ajis rinobasabHoit HOTOHHOM KAPTHI.
Caustic Power - MHOXKUTE/B, OTBEYAIONTHI 33, SPKOCTEH KayCTUKOR.

Re-Trace Each Pass Of - wacrora nmeperpaccupoBku GOTOHOB. AHATOTUIHO TAKOMY

ke nmapaMerpy B Bo Bkjajke SPPM Diffuse.
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