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(Heoﬁxo,zu/IM au 3ds Max majisg 3amycka pesjepa? J

Jlma memomcTpanuu paboThl peHaepa Make ne obazaresen; stand-alone Bepcus yopasaserca uepes
hydra_gui.exe u orkpsiBaer criersl B dpopmare .dae win .vsgf (BHyTpeHHwMil).

(HaCKOJIbKO ObICTPHIl Y BAC TPACCUPOBIIUK JIydeii? J

MBI ieproinIecKy MpoBOANM CpaBHEHUE ¢ camoii OpicTpoit u3 u3secTHbix GPU peammsanmii 1] u cra-
onnbHo mocturaem 70% mx ckopocTn. Bel MOXkKeTe IPOBECTH CPABHEHHS CAMOCTOATETHHO, 3aIlyCTHB
hydra_gui.exe u Brmouns craructuky (Ray Tracing -> Statistics). Comcok Measure moka3biBaer,
KaKue TUIIbL J1y4Yeill 3aMepdaroTcd B JaHHbII MOMEHT.

(Ha gyem Hammcana GPU uacts pengepa? J

B ocroBrom CUDA, memuoro OpenGL3+. Tlociennee ucnosbsyercs st 0TOOparKeHus Pa3IuIHON
OTJIAJ0YHON HHMOPMAITMH BPO/Ie MOJI0KEHNH (DOTOHOB.

(I‘ITO KOHKPETHO B peHaepe peanun3oBano Ha GPU? J

Bce amropurmbl peasmzoBanbl moasocTbio Ha GPU. Henrpanbhbiii npomeccop (L.I1.) sammmaercs
Tosibk0 mocrpoernem BVH nepesa mnepen mauanom penpepunra. B mpomecce penzepa Hydra me
rpy3utr LI.II. Bor MoxkeTe mapasuiesibHO paboTaTh C APYTHMHU IPOTPAMMAMH, HE HCIIOJIB3YIONAMU
nuTencusao GPU.

(KaKI/Ie aJICOPUTMbI PEAIN30BAHbI B peHjiepe? J

B nacrosimuit momenT Hydra ncnosib3yer 4 OCHOBHBIX PACCUETHBIX AJITOPUTMA:
1. Apanrusnyto rpaccuposky nyreii - Path Tracing [2].
2. K»sm ocsemennoctn - Irradiance Cache (IC) [3].
3. Croxacruueckue nporpeccustbie doronusie kaprel - SPPM [4].

4. Xwurpblit MEOrOMepHBIi GuabTp Ha ocHoBe [5] (pexxum Multi-Layered).

(KaK aJITOPUTMbI CBS3aHbBI ¢ PEXXKUMaMu peHjiepa BoO BkJaake 'Methods’? }

Kax mpaBuio, pa3andnbie peKUMbI UCHOIB3YIOT KOMOMHAIIMIO METOIOB.

1. Path Tracing - obbikHOBEHHAsI TPACCUPOBKA Ty TEM.

2. Irradiance Cache + Path Tracing - cHauasia CTPOUTCS KT OCBEIEHHOCTH, [TOCJIE Uero ajIar-
THBHOI TPaCCHPOBKOH MyTell MpOoCUYMThIBaeTCa dpuHaIbHOe n3obpazkenne. IloapobHo MoOKHO
npo4uTars B [2].

3. Path Tracing + SPPM (caustics) - pexum ucnonb3zyer SPPM nng paccuera KaycTHKOB u
TPACCUPOBKY TyTel /I OCTAJBLHBIX KOMIIOHEHT OCBEITEHUS.



4. Path Tracing + SPPM (caustics) + 1C - 1o ke uTo u mpenpiyinee, HO BTOPUIHYO Auddy3HY 0
OCBCIIEHHOCTDb BBIYHC/IAET IIPU IIOMOIIH K3ITa OCBEIICHHOCTH.

5. SPPM (secondary) - ucmonszyer SPPM st Beruncienust Bropuanoii auddy3HOl ocBereH-
HOCTH.

6. SPPM (all) - ucnonnzyer SPPM aig BBIUUC/IEHUS M IEPBUYHON M BTOPUYHON OCBEITEHHOCTH.

7. Multi-Layered - ormenbHO BBIUMCASIET W300parKeHUs MAJAOINEH BTOPUUIHON OCBEIEHHOCTH,
duabrpyer npu momorm MHOToMepHOro dbuabTpa u3 [5] 1 KomGuHUpyer pesynbrar. B Ha-
CTOANINI MOMEHT HaJlT METO/IOM UIeT akTWBHAasd pabora. OH HEIIOXO TOKa3biBaeT cebsi Ha
APXUTEKTYPHBIX CIIEHAX.

(KaKI/Ie THUIbI MAKCOBCKUX O00'bEKTOB II0/JI€P2KUBAIOTCS ceiigac? J

1. Marepmasnr - Standart m ceom hydraMaterail.
2. Tekctypsr - Bitmap n NormalBump.

3. Ucrounuku - BCe CTaHAaPTHBIC, KBAAPATHBIM Mr area u cdhepudeckuii mr area.

(qTO IOKA HE IIOIAEePXKUBAETCS HO CKOPO OymeT? J

Asnmarnust, Multi-GPU, Ouens Bosbimme Texcrypsl, CeThb (BO3MOKHOCTE DEHJIEPUTD HA, YIAJEHHOI
MaH_[I/IHe), Pa3HbIC XUTPBIEC MOAECJIN MATEPUAJIOB U NCTOYHUKOB (HI/IH_[I/ITQ HaM - KaKnue MMEHHO BaM
HY2KHBI GoJibitie Beero!), ummopt VRay-eBCKOro KOHTEHTA.

(Ky;[a COXPAHSIOTCS KAPTUHKU J

B mamky co crenoii (rme maxomutst .max aiin). st KaxKa0ro peHmepa coXpaHsaeTcs: 0ObITHOe
n3obpaxkenue, hdr nzobpaskenune n n306paxKenue ¢ TpUMeHEHHBIM tone-mapping om (¢ cyddukrcom
'tm’).

(I‘,ue coxpaHsieTcs BpeMsi peHzepa? J

K umenn coxpansiemoro n3obpazKeHus JIOMUCHIBACTCS BPEMsi PEHIIEPA B CEKYHIIAX.

(qTO c progress bar-om? J

OH MOKa3LIBAET YTO YTO-TO MIPOMCXOANT, HO TIOKa He CHJIBLHO IPABUILHO OIEHNBAET BpeMs. [losTomy
HeHgep MoxkeT 3apepmmThea Ha 60-80% wmam npeirayTh cpasy ¢ 0 mo 50%. He oGpamaiite ma 310
BHUMAHHS, 3T0 HOPMaJIbHO. PeHep 3aBepmThca TOMLKO KOTAA 3aKOHYHT PACCIET B COOTBETCTBUM
C YCTaHOBJICHHBIMW HaCTpOﬁKaMI/I (B TeKyH_LeI?'I BEpPCHUHU IIOMEHATH 3TN HaCTpOﬁKI/I BblI MO2KeT€ TOJIBKO
Yepes3 BHEMU gui).

(KaK paboraTth ¢ BHENTHUM gui? J




Cuauasia 3amyckaere hydra_gui.exe Bpyunyio. B mamke co crienoit (rze JiexkuT MakCOBCKHii haiin)
co3/taere mycroil TeKCToBbIN (baiin ¢ umenem 'dummy.dae’. Jlasee File->Open Scene, ykaswiBaere
"dummy.dae’. IlyTs Heobx0/1uMO yKa3blBaTh Ha CJIy4ail, ecjiu Bbl OyeTe MUCIOJIb30BATh MEXaHU3M
npoduieit. 3arem B Makce, B maTepdeiice pergepa ormedaere rajouky 'Use External Hydra Gui’
n naxkumaere 'Render’. Tlocie aToro penmep 3amycTuTcsa ¢ COOCTBEHHBIM OKHOM, B KOTOPOM BhI
CMOXKETE TIOJIeTATh O ClieHe. Ba)KHbIfI MOMEHT: ecjii XOTHUTE TEPEMEIIaThCs 0 CIIeHe, B pa3jesie
KaMmepsl 3aatiTe Tun kamepsl 'Euler’. Kcan xoTuTe SKCIOPTUPOBATH KAMEPy W3 MAKCa, 3a0aiTe THT
kamepbl kKak "UVN’.

(KaK caesiats tone mapping? J

B rexymme#t Bepcun jjisi 3TOr0 MpUIETCA MCIOIb30BATH BHEITHUI rpadudeckuii natepdeiic. Pery-
JIUpyeTe Culy TOH-ManmuHra mpu nomorm Asyx caaiinepos (White Point u Strenght) n maxumaere
kuonky 'Tone Map Again’ aTobw! yBUAETH pe3yabTaT. KHomka nHOTIa paboTaeT He ¢ MepBOTO pasa.
Hyxmo mamgasuth, mogepxkath u oTnycTuTh. He 3abyapre BHM3y BMecTo 'Show simple image’ BwI-
6pare 'Show tone mapped image’. I'aouka 'Bloom’ noka e paboraer. Bbl Tak»Ke MOYKeTe UCIOIb30-
BaTb JIIOOYIO CTOPOHHIOO POTPAMMY JIJTsT PEATHU3AIIH 6016 CIOKHOT0 TOH-MATITIHTA, CKAPMIHBAT
eit .hdr wnm tiff daiir, B koropom coxpansercs opurunasibHoe HDR uzobparkenue.

(KaK caematrh Final Gathering? J

K coxasenuto B Tekylieil BEpCUU C STUM MPUJETCS HEMHOTO MOMYYHUTCH. 3alyCKAeTe PEHJIED C
UCIIO/IL30BAHUEM BHEITHErO gui (CHavasa 3amyckaere gui BPyUYHYIO, OC/I€ Yero B ILJIaruHe HYXKHO
OTMETHTH TaJ0UKy external gui u 3amycrurh HazkaTh 'Render’). Umere Bo Briaaky SPPM (diffuse),
ormeuaere rajky 'Enable’, crasure gather bounce B 0. Haxumaere “Single Pass’ u upubsiuzure/ib-
HO OIEHWBaETE TJIOTHOCTH TIoJTyauBIeiics (poronnoit kaprol. [Tockoasky FG ncnonszyer poronnyio
KapTy JINIIb Kak rpyboe npubamKeHne CBETUMOCTH, BaM HE HYKHA BBICOKAS TLJIOTHOCTE. DTO TOJIBKO
CHM3NT cKopocTh. Ilogbupaere mapamerpom Initial Radius w amcmom GpoTOHOB TO 9TO XOTHTE TTO-
JIVIUTH B KAYeCTBE 3TOTO rpyboro mpub/imkenus ceerumocTn Ha ryias. [locae sroro crasute gather
bounce B 1, napamerp 'Re-Trace Each Pass Of’ craBute rne-aubynb B paiione 20, oMmedaere rajouky
"Progressive’ u naxkumaere kuonky 'Path Tracing’.

(qTO HpecTaBJisieT u3 cedsi mexanusM poduiein? J

JlaHHBIN MexXaHNU3M [peJHA3HAYEH JIJIS UCIPABJIEHUs OMNO0K UMIOPTa U3 BHemHuX daiios. Tak-
JKe WCIOJIB30BAJICT Ha paHHel cTajnn pa3paboTKu miarnaa. Ecim mo Kako#i-To npudwHe MaTepu-
aJl WIK UCTOYHUK OBLI MUMIIOPTUPOBAH M3 BHEITHEro haiijia MM Makca HEelNpaBUJIbHO, Y BaC €CTh
BO3MOXKHOCTB €ro ucrpaeuthb. st 97oro Bo BKaajake File puibupaere Edit Hydra Profile, mocne
4Yero OTKPBIBAETCH TeKCTOBBIN pepakTop xml - ¢aitna hydra profile.xml. Dror daitn mpeacrapis-
er u3 cebs CIMCOK BCEX IIPABOK [isi OOBEKTOB CiieHbl. Js TOro 9T00bI MCIPABUTH HEKOPPEKTHO-
MMITOPTHPOBAHHBIN MaTepnas/MCTOUHNK, BaM HY’KHO 3HATh ero nuMs. B daitie hydra profile.xml
B HYXKHOI cexiun (1y1s1 MarepuasoB 9710 library material) Ber B xml dopmare, B coorBeTcTBUM €
JIOKYMEHATIIMel Bbl OMMCHIBAETE TTapaMeTphl BAIllero MaTepuaJa Wil MCTOYHUKA. Hiuke moKa3aHo
KaK BBIVISIUT ONUCAHUE MaTepuaJia-crekyia ¢ uMmenem 'MyGlass’.

<material name= "MyGlass">



<hydra>

<specular>
<brfd_type> phong </brfd_type>
<color>0.5 0.5 0.5 </color>
<cos_power> 1e+006 </cos_power>
</specular>

<reflectivity>
<brfd_type> fresnel_dielectric </brfd_type>
<color> 1.0 1.0 1.0 </color>
</reflectivity>

<transparency>
<color> 1.0 1.0 1.0 </color>
<thin_surface> 0 </thin_surface>
<cos_power> 1e+006 </cos_power>
<IOR> 1.5 </IOR>
<fog_color> 0.95 0.95 0.95 </fog_color>
<fog_multiplyer> 0.5 </fog_multiplyer>
<exit_color> 0.095 0.095 0.095 </exit_color>
</transparency>

</hydra>
</material>

TloxkamyiicTa, BO3IEPKUTECH OT UCIOAB30BaAHNS Unicode CHMBOIOB B MMEHAX MATEPHUAJIOB U MCTOU-
HUKOB.
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