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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] ).
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2.1 HauaJyio paborni

3neck Bece cranmaprao: 'Render’” — 'Render Setup” — ’Common’ — ’Assign Renderer’.

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

B cuene momkHa ObITH XOTS OBI OHA KaMepa W XOTs Obl OauH HCTOYHUK. Ecmm

HMCTOYHUKHU CBETA OTCYTCTBYIOT, peHjep co3mact cepbiii SkyLight.

Toxauyiicra, He 3a0yabre paszjounts rajky Material Editor & Production. Hydra

He JIOJI2KHA UCIIOJIb30BATHCA I IPEJIIPOCMOTPA MaTepUaJIoB B peJaKkTope.

2.2 ¥Ypoku

2.2.1 Hagamo paboThl U OCHOBHBIE METO/IBI PEHIEPUHTA

Path Tracing -
v

Mone

Puc. 2.1: HacTpoiiku MeTOA0B 0 yMOTIAHUIO.

1. Otxpoitre B manke 'lessons’ crieny ‘01 _cornell box’ wim '02__conf render methods’.
Mozkere ncnop30BaTh TakkKe CreHy 'cry sponza’ u3 manku 'demo’ (muddysmyto
Bepcuio, - sponza_ diffuse.max).

2. Orkpoiite muanor nacroek pergepa ('Rendering’ — "Render Setup’). Iepeaure ma

Briagky 'HydraRender mk3’. Bel gosmkHBl YBUIETH KApTUHKY Ha pucyHke 2.1.
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AT -

Path Tracing

Puc. 2.3: Ucnonb30Banie MHOTOCIOMHOTO PEeH/IEPa HA OCHOBe (bUJIBTPAIIUH.

Ecou BbI €€ He BunTE, BOZMOXKHO, BBl He YCTAHOBUJIN PEHJED WM HE BHIOPAJIN €ro
B 'Render’ — "'Render Setup’ — ’Common’ — ’Assign Renderer’

3. Haxkmure xuonky 'Render’. Eciu Hudyero He mpoucxonnt, monpodyiiTe BPYUHYIO
samycrurs hydra.exe B manke 'C:/[Hydra]/bin’ u mpocieaure 3a ommbKoit B KOHCO-
au (ecam orMeTuTh Tanky 'log to file’ B rym pengepa, BiBoz OyeT mpeHApaBIeH
B daitasr 'C:/|Hydra|/logs/stderr.txt’ u 'C:/|Hydral/logs/stdout.txt’). Bo3mox-
HO, Y Bac He ycraHnosjeHn neobxonumbiit aiug CUDA 5.5 apaiisep. B stom caydae
Heobxo Mo 00HOBUTH Jipaiiep ¢ caiita Nvidia. Eciu hydra.exe zanycruiics B pe-
JKWME BHEITHEro Tyu (C JIONOJHUTEIBHBIM OKHO), 3aKpoiiTe 002 OKHA M HAZKMUTE
"Render’ eme pa3. 1o peakuit H6ar. Ecim Bce npaBUIbHO, BbI JIOJKHBI YBUJIETH
MTPOTPECCUBHO-PACCIMTHIBAOIIEECT M300pazkeHre B OKHe pergepa 3ds max.

4. Kak BBI MOTVIH 3aMETUTh, 110 yMoJdanuio Hydra ucnosssyer Moute-Kapio Tpac-
CUPOBKY TyTe#l Jd BBIYUCICHUS BCEX KOMIIOHEHT OCBEINEHHOCTH. KaycTuku 1o
YMO/JTIaHUIO TAKZKE OTKJIIOYCHDbI. MCHOJ’[L?.yﬁTe K911 OCBECIIEeHHOCTH qTO6bI yckopur
paccyer BTOPUIHOTO OCBEITeHNsT (DUCYHOK 2.2).

5. XoTs K311 OCBEIEHHOCTH MO3BO/ISIET PACCINTATE W300paXKeHne JO0BOJIBHO OBICTPO,
BO3MOXKHO, BBl 3aMETHTH HEKOTOPDIE apTedakThl Ha n3obpakennu. Bur MmoxkeTe mo-
UrpaThCd C mapaMeTpaMn KIIId OCBEINECHHOCTHU JJid YAYYIIEeHUA TOIYHOCTHU, OJJHAKO,
MBI PEKOMEHJIyeM TOmpo6oBaTh MeTos MHOrocaoiHOro perzaepa (Multy-Layered)
Ha OCHOBe (buibTpanun (PUCYHOK 2.3).

6. Ecau et peapepute creny 'Cornell Box’, monpobyiiTe Tak»ke BKIOYATE (DUIBTPA-
muto epsuaHoro ocsernerns (‘Filter Primary’, pucynok 2.4).

7. Mapamerper 'Radius’ u ’Sigma’ jy1a uabTpa - 970 mapaMerpbl 0OBIKHOBEHHOTO
dunprpa ['aycca. 'Radius’ - ato paguyc B nukcenax. Yem on GoJibIlie, TeM JydIie
KauecTBO puabTpaimi. 'Sigma’ - 310 curMa B (bopmysie Jjis Beca (pubTpa raycca.

Yewm ona HosbIre, TeM GUIBTDP CHIBHEE MOET OCBEIIEHHUE.
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8. Ecmum Multy-Layered maer narua kak B Mental Ray, cieayer yBeanunth Kak pa-
Iuyc Tak u curmy (pucyHok 2.5). Bbl Takzke MoxkeTe MCmosib30BaTh OUHAILHBII
C6op (cMm. mocsrennuit ypok) unu 6osbiiee unciao 'Max Rays Per Pixel” B pazzene
"Path Tracing’ misg ymeHbIlieHusT M3HAYAIBLHOIO IIIyMa U, KAK CJACJACTBUE, YCTPaHE-

HUA ITATHUCTOCTH.

MultiLayer

Radius 5 *  Sigma 2.0 Filter Primary

Puc. 2.4: Hacrpoitkun duasTpa.

Radius = 5, sigma =2 Radius = 15, sigma = 4

Puc. 2.5: Pazimansie nactpoiiku jyis duabrpa. Crpasa 6oJiee CujibHAS W KA9eCTBEHHAS

dbubTpams.

Cozmanue gHeBHOTO ocBerenust B momernernn (Sky Portals)

Hydra nognepxuBaer ncrounnkn tumna mr sky portal. [Ipu cosmannn cren co sky portal-
amu Bam, Bo3MOXKHO, oTpedyeTcsd 3HATDH CAETYIONINEe MOMEHTHI:

1. B macroammit momenT Hydra ncmosssyer ajst okpyxenus Sky Light u uraopupyer
Environment (koropsrit mo kuonke '8’). IlosTomy B crieHe ¢ KaKUM-THO0 OKpYIKe-
HueM JoJizker ObiTh oma Sky Light.

2. Jlocrarouno 9acTo 33 OKHOM BaMm TPEDyeTCs MOCTaBUTH KBaJ C TEKCTYypO#l, mMu-
TUPYIOIIEHl OKpPyKeHMe. DTO ropasio MpoIle YeM mobupaTh HyKHOe Chepuieckoe
okpyxkerue. B 9ToM ciydyae B MaTepualie ¢ TaKUM KBaJOM BaM HEOOXOIUMO B pPas-
neqie "Transparency’ ormeruts raaky 'Thin Walled’ u casgre ranky 'Cast shadows’.
DTO TO3BOJIUT COJTHETHOMY CBETY (HAIPUMED OT HAITPABIEHHOTO MCTOYHHUKA) CBO-

00IHO MIPOXOAUTEL Yepe3 TaKod KBaJ.
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Puc. 2.6: Ilpumep ucnonbzosanus Sky Portals u mimockocTu ¢ okpyKeHHEM.

3. Ilpumep moxHO mMocMoTperh B manke ‘lessons’ (03 bedroom sky portal, v04),

(pucyHok 2.6).

2.2.3 CrekJia, BOJa, KAYCTUKH

Orkpoiire crieny ‘04 glass’ B nanke lessons (pucynok 2.7, cnpasa). O6parure BHUMaHME

Ha rapaMerpbl MaTepUaAJIa CTEKISTHHOIO 00beKTa:

1. Mogesns BRDF orpazxenuit ycranossiena 'Fresnel Dielectric’.

2. lper orpaxkenuii - 6ejbiii. DTO COOTBETCTBYT HOPMAJIBHBIM (DPEHEJIEBCKUM JTH-
HIEKTPUKAM. YMEHbIMad 3HAYEHNE OTPAYKEHUsT BBl CMOXKETE CIeNaTh MATEPUAJT
TOJILKO MPETOMISIONINM, HO HE OTPAYXKAOIINM.

3. Obparure pamMmanne Ha Haauune fogColor u mpocto color Bo BRTajKe transparency.
OTH mapaMeTphl aHAJOTUIHBI TAKUM ke mapamerpam B VRay. Obparure BHUMA-
HEe, uTo 3Hadenue napamerpa fogMultyplyer Bam mpugenTcst nogbuparTh 3aBUCH-
MOCTH OT 1J100a/IbHOTO MaciiTaba, kak u B VRay.

4. YBesnubTe MAKCUMAJBHYIO INIYOUHY TPAacCUpPOBKH 110 8-12. YBequubTe MUHUMAb-
HOe 4uCsIo myTeil Ha nukces o 256-1024 ("Path Tracing” — Min Rays Per Pixel).
Yeemmaree 3uadenue 'SPPM(Caustics) — 'Retrace each pass of” 10 4-8. 91o mos-
BOJIAUT OBICTPEE CIUTATH CAMO CTEKJIO TI0 OTHOIIEHWTO K KayCTUKAM.

5. B kadectBe MeTona pacuera kaycTukos Beibepure SPPM. Sanycuture pergep. B
3aBUCHMOCTH OT MACIITada CIeHbl BaMm, BO3MOKHO MOTPedyeTcs m3MeHsITh Hada Ib-

ubiit paguyc cbopa ('SPPM(Caustics)’” — ’'Initial Radius’ ).



10 Hydra B Autodesk 3ds Max

Puc. 2.7: Ilemoncrpanusa pacuera KayCTUKOB.

2.2.4  WNmwuranusi MUKpo-pejbeda

B Hydra B ocnose mvmuramnu mukpopenbeda (displacement mapping) nesxxur 2 anro-
purma - npocroii Normal Mapping (masesaembiii wacro Bump Mapping) u Parallax
Occlusion Mapping (POM). B neiicteuressnoct 'Bump Mapping’ nHassanwue - He camoe
JIydiliee Ha3BaHUe i ITOM TEXHUKM, MOTOMY 9TO OHO cOmBaer Bac ¢ Tosky oTHOCHTE /1B
HO TOro Kak paboraer 3TOT ajropuTM. Barnsguure Ha pucynok 2.8. Kapra cmemrenuit
(kapTa BBICOT MM bump Kapra) NpeCcTaBIeHa HA ITOM PUCYHKE CJIeBA, KapTa HOpMa-
Jieii - cripasa. [lapagokc 3akiouaercs B ToM, 9To ajroputmy 'Bump Mapping’ Ha camom
JleJie He Hy»KHa bump KapTa; eMy Hy’»KHa KapTa HOpMaJieil, TOCKOJIbKY BCE 9TO JiejiaeT

9TOT AJIFOPUTM - IIOAMEHACT HOPMaJib K ITOBEPXHOCTU HOPMAJIbIO U3 TEKCTYDbI.

Ecnn ke kapThl HOpMaJieil HeT, a 3a/jaHa TOJBKO KapTa BBICOT, PEHIEPY KAPTy HOPMa-
Jielt HeobxoiuMo paccunTaTh. Ho 970 MOXKHO c/1e/1aTh HEMHOTO 10 Pa3HOMY, B 3aBUMOCTH
OT TOTO C KaKUM MaCH_ITa6OM TPaKTOBATh CMEIEHUA B KapTe BBICOT. 3& 9TUM U HYZKEH
napamMerp 'bump amount’. ITo 3Toit npudnne, ecjiv y Bac ecTh NOTOBasi KapTa HOpMAJIEH,
- BCErJIa UCTOJIb3YHTe UMEHHO e6. DTO TrapaTupyeT BaM HOPMAIbHbBIN BU MAKPOpeIbeda
6e3 mogbopa mapamerpa bump amount.

Boitee cnoxknas rexanka mmuranuum pesbeda Parallax Occlusion Mapping yxe wuc-
nosk3yer obe kapThl. Ilpu 9TOM, BBI IO IpeKHEMY MOXKeTe moMecTuTb B cjoT 'Normal
Map’ TOTBKO KapTy CMEIeHW, a KapTa HOPMAJEH B 9TOM CAyUIae PACCIUTACTCS aBTO-
marudecku. Ho ecnu y Bac ecth 06e TEKCTYpPhI, HACTOSTETBHO PEKOMEHYETCS YKa3aTh
nx obe "epe3 TexkcTypy tuma ‘Normal Bump’.

Orxpoiire cueny '05 displacement’ & manke ’lessons’ (pucynok 2.9). O6parure BHU-

MaHuga Ha 4 Pa3JINYHBIX MaTepHaJa:

1. Marepuas nosa. B cior Normal Map nomeriera Normal Bump Tekcrypa, B KO-
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Puc. 2.8: Kapra cmernennii (ceBa) u kapra HOpMaJieil (cipasa).

TOPOil TPUCYTCTBYIOT 06€ TEKCTYpbI - KapTa HOpMaJjeil u kaprta cMemenuit. s
BU3yaJn3anmu UCo b3yerca Texauka Parallax Occlusion Mapping. 9ror crocob
SIBJISIETCS. PEKOMEHIYEMBIM B CJIyYae KOrJa JeTaju peibeda UMET 3HAYUMbII pa3-
Mmep (kax reomerpuueckue (purypsl Ha mosy). Bemwuuna nponasiusanus peaseda
BHYTpPbB OJUTOHA YKA3BIBAETCS B HACTpOiiKe Marepuasa 'height’.

2. Marepuan waiinmka. B ciaor Normal Map momeriena Normal Bump texcrypa, B
KOTOPOI, B CBOIO O4Yepelib, TOJBKO TEKCTYpa ¢ HOpMaJssmu. [ljia Busyanusanuu,
TakuM 00pa30oM, UCIIOIb3yeTCs TeXHUKAaK normal mapping. 9ToT crnocob sBiisiercs
PEKOMMEHAYEMBIM B CIYYae eCIU AeTa u peabeda OTHOCUTE/THHO HEeDOIhbIHTe.

3. Marepuan 3asnueit crenku. B cior Normal Map momeriena ToJIbKO KapTa CMere-
auit (bump). Kapra mHopManeir aproMaTnaecku paccautbiBaercs pexgepom. st
BU3yaJn3anuu uctoJb3yercs Texanka Parallax Occlusion Mapping.

4. Marepuan mpasoii crenku (kamenb). CTaHmapTHBIN Marepuaa ¢ bump KapToit
(kaproii cmemennii). Kapra nHopMasieli aBTOMaTUYeCKU PACCUNTHIBACTCS DEH/IE-

pOM.

2.2.5 ®penenn

1. Ormerbre B MaTepuaJse rajky 'fresnel’.
2. Tun BRDF ycramosute kak 'Phong’, - ne 'fresnel Dielectric’.
3. CrmemaiiTe M3HAYAJBHBIN IIBET OTPAXKEHUH JOCTATOYHO TYCKJIBIM.

4. Memngiire fresnel IOR. Pesynwrar npeacrasien va pucyske 2.9, cipasa.

He Boibupaiite B Tunie BRDF ’fresnel Dielectric’ ecin gestaere meTasnr. 9To TOJIBKO
JIJTST CTEKOJT.
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Puc. 2.9: Displacement u Bump mapping (cnesa), Ky6 w gaiinnk ncnons3yor hopMysibt

dpemesst 1151 TPOBOJIHUKOB (CripaBa).

2.2.6 MUcnomszyem @uuambubiit CHop

1. OrkpoiiTe crieHy pacnosnoxkenHyto B nainke 'lessons/08 final gather’.

2. Insg magana Bam Heobxoanmo nomobpaTh HaYaIbHbBIM pagnyc cbopa ¢poTonos. BoI-
OepruTe B KAUECTBE METO[a paccyeTa nepBuaHoro ocgerienns SPPM u zamycrure
pengep. Kak Bb1 Mmoxkere 3ameruts (pucynox 2.10, cjiesa) Masiblii pajuyc mpuBoauT
TOMY 9TO BUJIHBI OT/i€JIbHBIE (DOTOHBI B BUJE KPYIVIBIX IISTEH.

3. ¥YBenuubre HaUAIBHBIN paauyc cbopa B 2-4 paza ('SPPM(Diffuse)’ — 'Initial radius’)
U 3aImycTuTe peHjiep emie pa3. Obparure BHUMaHue, YTO UHIAUBUIYaAJIbHBIE (DOTO-
HBI NCYE3/TH & TSITHA CTAJIU 3aMETHBI TOPa3 o Menbine (pucyrok 2.10, merTp). D10
TOT pajuyc, KOTopeii Bam myxKen. OTpenbHble (DOTOHBI HE JOJKHBI OBITH pas-
JIMIUMBI, HO YUpE3MepHO OOJIBITION paamyc cbopa meaaTh TOXKEe He CTOUT, T.K. OT
pajmyca cOopa HATPSIMYIO 3aBUCUT CKOPOCTh.

4. YcranoBuTe JUisi IEPBUYHOTO U BTOopu4HOTo ocserenus "Path Tracing’ a jua Tpe-
tuaroro SPMM u ormersre ranky 'Store Direct Light’ (nmocremnee ma mamnoit
crieHe BaxkHO!) - Kak Ha pucyHke 2.14, kmaccuaeckuit FG. YBesmabre 3HaUCHWIE
SPPM(Diffuse)’ — ’Initial radius’ 70 10 uT06BI peske MPOM3BOIUTH TEPETPACCH-
poBky doronoB. Pezysibrar Ha pucynke 2.10, cupasa.

5. IMompobyiiTe cpaBHUTH CKOPOCTH PEHIEpa TPU WCITOIB30BAHNN (DUHAILHOTO cHOpa
u npocro rpaccuposku myreit (Primary, Secondary u Tertiary ycranosurs B 'Path
Tracing’). O6paruTe BHEMaHWe, 9TO Ha JAHHOW ciiene (bUHAJBHBIL cO0p 3HAYM-
TEJIbHO YCKOPSIET PACYeT OCBEINeHUs M3-3a CJI0KHON HhopMbl nepuuku (60161110
qucso Sky Portal-os). 3mechk BaxkHO yeranasauBaTh raiky 'Store Direct Light’, T.k.
YCKOpEHWe Ha JAHHOM CIleHe JIOCTUTALTCS 32 CUET TOT0, 9TO MPU MOMAJAHUN HA TI0-
BepxHOCTH FG siyueit oHM MCHIOJIB3YIOT AITPOKCUMAIIMIO TEPBUYHOTO OCBEIEHNS U3

GOTOHHON KAPTHI, & HE PACCIUTHIBAIOT €€ TPACCUPOBKOI JIydeii.
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Puc. 2.10: Copasa - Buzyajmsaiiusi (POTOHHOW KapThl, CJUIIKOM MAJEHBKHUH DPajuyc.

HenTp - Buzyanuzanusi (pOTOHHON KapT, HOpMaJIbHBIH pajunyc pajauyc. Cjesa - pe3yJibrar

dunaIBLHOTO COOPA.

HacTpoiiku pengepa

B Hydra ucnonb3ytorcs ciieyroriye ajropuTMbl.

1.

2
3.
4.
5

AnanTuBHag TpaccupoBKy myTeit - Path Tracing.

Ko ocsenennocru - Irradiance Cache (IC).
CroxacTudeckue nporpeccuabie (hoTOHHBIE KapThl - SPPM.
Xwurpsiii maoromepssiii punbrp (pexum Multi-Layered).

Kapter ceerumoctnu (Irradiance map) - B paspaborke.

t mett

Primary

Tertiary SPPM M v Store Direct

Caustic Mone ¥

Puc. 2.11: HacTpoiikun MeTo10B peHIepuHTA.

"Primary’ - nepsuunoe ocserienue. Pekomeniyemoe 3uadenusi - 'Path Tracing’ u
"Multy-Layered’.

‘Secondary’ - Bropuunoe nuddysnoe ocpemenne. PekoMMeHIyeMble 3HAUEHUS -
"Path Tracing’ u ’Trradiance Cache’.

"Tertiary’ - Tperuunoe auddy3noe ocperenue. /lanHas KOMIIOHEHTa IOBOJILHO
9acTO MOXKET ObITh BbIUHCJeHA NpuOamKeHHbiMu Meromamu (Irradiance Map u
SPPM). B nacrosmuti moment Irradiance Map maxomurcst B rory6okoit paspabor-
Ke.

"Caustic’ - Metos Beruncaenns KaycTnkos. Pekommenmayemoe saadenne - SPPM.

Yexo6oxc 'Store Direct Light’ momosiHuTeibHO TO3BOSIET KOHTPOAUPOBATH TOUYHOCTH

BBEITUCJICHUA TPETUYIHOI'O OCBEIICHUA. CHgarue 3Toro 4exbokca yBeJINYIHUBacT TOYHOCTH
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(HO B Cayuae GOJIBIIOTO YHCIa MCTOYHUKOB CBETA 3aMeJIsAeT PeHep) W (PaKTHIeCKU
OTKJIAJIBIBAET alpOKCUMAInio (u3 hOTOHHON KAPTHI WJIM KAPThI CMETUMOCTH) erre Ha 1
[epe-oTpakeHue:

o Ecyim gekboKC ycTaHOBJIEH: B TOYKAX MMOITAJ[QHUs BTOPUYHBIX JIyd€eil BCE OCBEIIeHNE
CUUTAETCs IPU MOMOTIK cO0pa OCBEIMIEHHOCTH U3 TJI00aJIbHON (POTOHHON KapThI I’
KapTbl CBETUMOCTH.

e Eciau 4yekboKc HE yCTAHOBJIEH: B TOUYKAX MOMAJaHUS BTOPUUHBIX JIydeil MepBUY-
HOE OCBEITeHIe PACCUYUTHIBAETCS TIPU TTOMOIIH TPACCUPOBKY JIyUeil, a TTPU TTOMOIIH
cbopa OCBEIIEHHOCTH BBIYUCSETCS TOJBKO BTOPUYHOE OCBENIEHUE. DTOT PEKUM
PEKOMEHIyeTCsT UCTIOIb30BaTh B KoMbOunanmu ¢ Irradiance Cache mist BropuvHoro
OCBEIIEHNUS, TIOCKO/IbKY OH 3HAYUTEJHbHO CHUKAET YUCA0 HEOOXOmMMBbIX (DOTOHOB,
KOTODBIE BO BPEMS PACCUYETa KIIA OCBEIEHHOCTH HE MOTYT OOHOBJIATHCS.

Yexboxke "Use External Hydra Gui’ ykasbiBaer Ha TO, 9TO BBl COOMpAETECH UCIOJIb-

30BaTh BHEIIHNN rpadudeckuii maTepdeiic.

e Uexboxkc 'Use external gui’ ykasbiBaer, 9T0 Bbl cOOMPAETECH YIIPABIATH PEHIEPOM
uepe3 BHemHui gui. B aTt™m ciiyuae vHe 3abynpre 3amyctuth hydra  gui.exe’ eme 110
maxkartusa KHomku 'Render’.

e Yexkbokc 'No Random Light Selection’ 3ampertiaer croxactuueckuit BLIOODP POTO-
METPUIECKUX HCTOYHUKOB (MCTOYHUKOB MMEIOIMINX PEAJbHBIN pasMep) BO BpeMs
paccuera. MoxKeT MOJTOKUTENBHO CKAa3aThCsI Ha MTPOM3BOUTE/THHOCTH €CJIN B CIIEHE
OpUCYTCTBYET OOJBINOE YUCIO0 UCTOYHUKOB CBETa U Ha U300paKEHUH IIYyM J0JIrO
HE YXOOUT B 06/1aCTH TEHEH W MePBUYHOTO OCBEIICHHUS.

e Yekbokc Tone Maping mnoka ue paboraer. CoOTBETCTBYIOIIAS BKJIAJIKA B CAMOM
HU3Y TOXKe (KpOMe raMMbl).

Huxe pacmosoxens vHactpoitku DOF (pucynox 2.12).

Camera

Focal Plane Dist 8,0 Enable DOF

Lens Radius 0,05

Puc. 2.12: Hacrpoiiku DOF.

e Focal Plane Dist - paccrogramne 10 GpoKaATBHON TTOCKOCTH.

e Lens Radius - nmapamerp, 3ajaf0miuii CUay pasMbITUS.

2.3.1 Final Gathering, Mental, VRay u Hydra

OO6BITHO ITUM TEPMUHOM HA3BIBAIOT COOP BTOPUUYHOHN OCBENIEHHOCTH B TOYKE IO TIOJIY-
cdepe. To ectb FG - 3170 MonTe-Kapsio TpaccupoBka ¢ mrydunoit uddy3HbIX nepeoT-
paxenuit 1 (2.13).

ITpu 3TOM B TOYKAX MOMAJAHUSA BTOPUYHBIX Jyueii (myueii cbopa) OCBENEHHOCTH

MOXKHO BBIYUC/ISITH ¢ MOHMKEHHOH TOYHOCTBIO - TIPU TOMOIIH rpy6oii (boTOHHON KapTh
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Puc. 2.13: Final Gathering (FG) - dunanbhslii c6op.

WIW KapT CBETUMOCTH. [IpW 9TOM WHCIO0 TOUEK, B KOTOPBIX BBIMTOJHIETCH (DUHATBLHBIH
cHOp He Beerja paBHO KOJMYECTBY MUKcesel Ha srpare. OIUH U3 METOI0B, CHHUXKAIONTHH
9UCI0 TakuX ToueK - k3mm ocsemennoctu (Irradiance Cache).

B VRay cobcreennas opurunnanbias peamusarms kapt ceernmoctu (Irradiance Maps)
nasbiBaercs 'Light Cache’, a kst ocsemennoctu (Irradiance Cache) - HaoGopor, Tepmu-
wom Trradiance Maps’, aTo 6€3ycI0BHO TIPUBOANT K Iy TAHHUIE. FC/IM BBI PAHBIIE TI0/Tb-
zopasinchk VRay, To 3anomuanTe uTo BMecto Iradiance Map’ teneps Irradiance Cache, a
Bmecto 'Light Cache’ - Irradiance Map.

B ruape FG aenaerca ogaum us caepyromux cnocobos (pucynok 2.14):

C: e -

Path Tracing - {
- Store Direct ertiary Store Direct

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

Puc. 2.14: Pazauunbie pexxumbl puHabHOrO cbopa. ['anky ’Store Direct Light’ pexowm-
MEH/IyeTCd OTKJII0YaTh, €CJIU JIJid BTOPUYHOro cosiBepa uctoabidyercs Irradaiance Cache.
B nacrosamuit MmoMeHT pekOMeHyeTcsd WCII0JIb30BaTh BapuanThl 1 u 2, T.k. Irradiance

Map maxoanrcsa B paspaboTke.

B cayuae ucnonbzoBanus SPPM B kauecTBe TpETHYHOrO COJIBEPA, PEKOMMEHIYET-
¢ yBeqmmauTh retrace each pass of’ mo 4-16, 9T0OBI He MPOU3BOAUTE TEPETPACCUPOBKY

doronor cankoM vacto. Chaegaywomuit MOMEHT TIpu ucnoab3oBannn SPPM B kauecTse
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TPETUUHOTO COJIBEPA - HEOOXOIUMO HEMHOTO MOUTPATHCA ¢ MapaMeTpoOM pPajuyca U duc-
JioM (POTOHOB I TOrO UTOOBI OIEHUTDH IMJIOTHOCTH TOJIyUarorelics hOTOHHON KapThl.
CHuIIKOM BBICOKAsl IJI0THOCTH CHU3UT CKOPOCTb.

Ecnu ke BB ucnob3yere B KadecTBe TpeTuaHOr0 cosiBepa Irradince Map, To pammyc
cbopa Ha0bOPOT Cieyer cleaaThk 1oDoJIbINe, TOCKOJBKY OT HET'O 3aBUCUT Pa3Mep siueiiku
UppaSUaHC Mamna. BaM HYXHBI OTHOCUTEIBHO-KPYITHbIE gueiikn. CKOPOCTh BRIOOPKY 13
Irradiance Map He 3aBucuT oT pasmepa sueitku, HO ueMm OoJibllle sg4eiika TeM OoJiee
TJIQIKOE OCBEITeHne Bbl Oymere moaydarh. s TOro 9Todnl TOCMOTPETH KAK BBITJISINT

B Tekymmux HacTpoiikax Irradiance Maps ycranosure ero B 'Primary Solver’ (pucyHox
2.15).

Puc. 2.15: Caumkom manblii paguyc c6opa s rinobanbhoi doronHoit Kapter [SPPM
(diffise)| masbiii pasmep siueek mpuBoauT K omubOkam (ciesa). HopmasbHbI pasmep

sTUeiikn U pajuyca cbopa (crmpasa).

Hactpoitkn Monte-Kapso TpaccupoBku myTeit

Bo Brnanke Path Tracing pacmosmoxenn: manboJsiee BaXKHbIE HACTPOUKHA TPACCUPOBKH

nyreit (pucynok 2.16). 9tu HacTpoiiku BaMm moHaHOGATCS BO BCEX PEKUMAX.

Path tracing

Diff bounce num 2

Puc. 2.16: Hacrpoiiku o6paTHOll TPaCCUPOBKHY ITyTeM.

e Min rays per pixel - MUHUMA/IbHOE KOJUYECTBO IyTeil HA MUKCES
e Max rays per pixel - MakcuMaIbHOE KOJMYECTBO MyTEH HA MHKCEI.
e Relative Error - xkemaeMmblii ypoBEHb OTHOCUTEIBHON OIMMUOKU B IPOIEHTAX J1JIsi

SHaAYCHHNA OCBCIIICHHOCTH. PeKOMeH;LyeTCH BBICTABJIATH 9T0O 3HAYEHUEC B I/IHTepBaJIe
ot 2 1o 5%.
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e Ray bounce num - MakcuMaabHOE YUCTO TTEPEOTPAIKEHNUI.

e Diff bounce num - makcumanpHOE UnCa0 AUMPGYIHBIX TEPEOTPAIKEHNUIA.

e RR - Briowaer Pycckyio Pymerky na warp (per warp russian roulette). Pycckas
Pynerka croxactuuecky OrpaHMYnBaET IJIyOMHY TPACCUPOBKHU, TIO3BOJIsAS IPHA ITOM
[OJIyYUTh HECMEIEHHOE pPellleHne. DTOT YeKOHOKC PEeKOMEHIYETCs OTKJII0YATh IPH
HaJIMYIUN B CHHECHE UCKJIIOYUTE/JIbHO CUJIBHOTO BTOPUYHOT'O ,ZLI/ICb(bYSHOI‘O OCBeCIIECHUA,
He 3aTyXalomero deped 1-2 muddy3HBIX TepeoTpaskeHus.

e Share Seed - omus, MO3BOIAIONIAA PA3IEAATE JTydTaM COCTOTHIE CIYIafHOTO TeHe-
paTopa u, TakuM 006pa3oM, BBITIOJHATE KOTEPEHTHYI0 TPACCUPOBKY Jyueit. anuyto
OTIIUIO UMEET CMBIC MCIOIb30BATH €CJU Bl CTABUTH PACCIET HA OUEHDL DOJIBHITIOE
Bpems (nanpumep Relative Error = 0.5-1.0 u Max rays per pixel = 16000).

— None - KaK/bIil JIyYd HCIIOJIB3YETC CBOE CODCTBEHHOE COCTOSIHUE CJIYyJYaliHOTO
reHepaTopa.

— All - Vcxkopger TpaccupoBKy jaydeit 10 3 pa3. Bce gydm mcmoms3yoT OHO
COCTOSIHUE CJAYYaflHOTO FE€HEPATOpa, B PE3y/bTaTe Uero BMECTa IIyMa MOsSB-
JIsteTcst 'OaHIHT .

— PerWarp - Yckopser TpaccmpoBKy aydeit 10 2 pa3. Icmoans3oBanme 0gHOTO
COCTOSTHUS TeHepaTopa CAyJYalHBIX Ynces Ha warp. llepemernmmBaer mUKCesIbI

arobe! yopars banding. Ho s1o ciabo momoraer.

2.3.3 Hacrpoiiku HOTOHHBIX KapT

Hacrpoiiku Bo Briagke 'SPPM (Caustics)’ orseuaror 3a HACTpOKKM KaycTraeckoii ¢o-

TOHHO# KapThl (pucyHoK 2.17).

SPPM (Caustics)
500 b=

Initial 0001 3

Re-Trace each pa

Puc. 2.17: Hactpoiiku xayctrndeckoit (poOTOHHON KapThI.

e Max photons - MakcuMaabHOE YHCJI0 HAKAIIABAEMBIX (DOTOHOB B Thicsiaax (500
ozuagaer 500 Teic. poronoB) 3a 1 mpoxo.

e Initial Radius - maganpHBII paguyc cOopa JJisd KayCTUIecKol (hPOTOHHON KapThl.
Bajsaerca B ojigx oT pasmepa crenbl. Hanpumep znadenwe (.01 o3mavaer, 4o
paguyc cbopa Oymer paBer 1 COTON MAKCHMAJIBLHOTO pasMepa CIEHbI (110 OCSIM X,y
uim z).

e Re-Trace each pass of - 3amaeT KaK 9acTO TPOMBBOAUTCS TTEPETPACCUPOBKA, (DOTO-
HOB. YeMm 6GoJibIlle 3HAYUEHHE, TEM PEXKE TPOUCXOJIUT ITEPETPACCUPOBKA (DOTOHOB.

e Visibility Tracing - BkJilo4aeT omnpejeseHne MO-MOJUTOHAJIBHON BUIUMOCTH J1JIsi

00BeKTOB clleHbl. Ha HEBUIMMBIX TOBEPXHOCTAX (DOTOHBI HE COXPAHSIOTCS.
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e Caustic power - MHOXKHUTETh, OTBETAIONTHIT 38 IPKOCTH KAYCTUKOB.
Hactpoiiku Bo Bkiaajaxe 'SPPM (Diffuse)’ orseuator 3a Hacrpoiiku riobanbHoit GOTOH-

HOM KapThl (pucyHOoK 2.18) M aHAIOTMYHBI HACTPOHKAM B IPEbIIYIIel rpyIe.

SPPM (Diffuse)

1000 z ¥ \isibility tradng

Puc. 2.18: HacTpoiiku riobaabHoit (hOTOHHON KAPTHI.

2.3.4 HacTpoiiky K3Ia OCBEIeHHOCTH

Bo Bknagku Irradiance Cache pacmonoykenbl HACTPOHKU K3Ia OCBEIIEHHOCTH. B aeii-
CTBATEILHOCTH, HECMOTPS Ha OOMINE IMapaMeTpOB B TaHHOHN BKIagke, Bam MoxerT mo-
HaHOOMTCA HACTPAWBATEL JIMIIL HEKOTOPhIe n3 HuX. Jlasee sTu mapamerps! OyayT BbIIe-

JICHBI IIOAYCPKUBAHUECM.

Irradiance Cache

40,0 = SSError(4) (16,0

IC Evaluation

Puc. 2.19: HacTpoiiku K3111a 0CBEIeHHOCTH.

e Haunbosiee Baxkublit mapamerp Max Passes Num - MakcuMasbHOE YUCIO TTPOXOJIOB.

Ero Hy>KHO yBesm4mBaTh B CAy4ae €CaW Ha M300parKeHWM OCTAJINCh HeBOJIbIINE
YepHble 00IACTH, He TTOKPBIThIE KIIIEM OCBEIEHHOCTH.

o JTanee WS Error (World Space Error) myxno yBemm4auBaTh €cm Ha TJIQJIKUX M10-
BEPXHOCTSAX BBl BUJUTE IPE3MEPHO OOJIBINOE TUCTO TOUEK.

e Ilpu srom SS Error (Screen Space Error) ma camom mese 3aiaer He OMIMOKY a
MHOYKUTEJTb W €T0 TTPU HETOCTATOTHOM KadeCTBE MOXKHO MOTPOOOBATL yBETHINTD,
B [IPU UYPE3MEPHO OOJBIIIOM YUCTIE TOUEK HA0O0OPOT MOKHO yMeHbINaTh. CHHXPOHHO
Bce 3 mryku. [udpor 1, 2 u 4 0603HATAI0OT MHOKUTE/IH MPHU OIEHKE PA3HUIILI B
OCBEIIEHHOCTH MeXK1y coceTHuMu (1), KaXKIbM BTOPBIM (2) U KaxKIbiM 4-biM (4)
TTIKCETISTMH.

e IC Evaluation 3azaer criocob KOHTPOJIsS OIIMOKY LPU BbIYUCJIEHUM OCBEILEHHOCTH B
Toukax Kama. Fixed - dukcupoBanroe 9ucso ydeil (caMo IHCI0 3a/1aeTcst HUKe).
Progressive - Borunc/ienne Ha OCHOBAHUK KOHTPOJIS OIMTHOKH.

Yro661 yBUIETH TTO3UITHH TOUEK KIITTA, OCBEIEHHOCTH PEKOMEH TYeTCs MOTH30BATHCS BHEITT-

HUM gul.
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2.4 Tonuposanue nzobpakenuii (Tone Mapping) 19

Puc. 2.20: Hemoucrpamusa paborsl pergep-cuctembl Hydra.

Hactpoiiku dunbrpa (Multy-Layered)

ITapamerpsr 'Radius’ u 'Sigma’ st pusbTpa - 370 apaMeTpbl 00OBIKHOBEHHOTO (DUIBTPA
Taycca. 'Radius’ - 310 pamuyc B nukcesax. dem oH HoJbINe, TeM JyUlle KadecTBO (DUib-
Tparuu. 'Sigma’ - 970 curma B opMmyse Ajs Beca QUALTPa raycca. dem ona 60JbIIe,
tem bunbTp cuabhaee moet ocserenue. lanka Filter Primary Britogaer min ork/ogaer

bUIBTPAIIIO TIEPBUYHOTO OCBEIIEHNUS.

Touuposanue uzobpazkeruii (Tone Mapping)

Ilocne 3aBepiienus pergepa HaxkMUTe KHONKY "tone map’ B pazzese 'Tone Mapping’. Pe-
ryJiupyere Cujy TOH-MANTNWHTA Tpu nomomu asyx caaiigepos (White Point u Strenght)
U HAaXXKMMaeTe KHONKY 'tone map’ urobbl yBuleTh pe3ysbrar. ['asouka ‘Bloom’ moka ne
paboraet. Bl Takke MOXKeTe UCIOTBL30BATH JI0OYI0 CTOPOHHIOID TTPOTPAMMY I PeaTn-
zanuu OoJiee CA0KHOTO TOH-MAIMUHTa, ckapManBas eii .hdr winm .tiff daiin, B koTopom

coxpanserca opurunajibaoe HDR uzobparkenue.



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-



24 Hacrtpoiika MaTepuasoB u MCTOYHUKOB

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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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.



Articles



