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Llenb paboTei

PaspaboTaTtb nporpammy gns noctpoerust 3D cueH ¢ pasHbiMu
TUNAaMU UCTOYHNKOB OCBELLEHUS, HE UCMOJb3YS MpU 3TOM
rpacbmyeckue bnbnmorekn.
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3afaym paboTol

N3yunThb:

@ Mogenn 3D 0bbeKTOB B KOMMNbLIOTEPHOI rpadhuke;
® Mogenn 3akpackn B KOMMNbIOTEPHON rpadiuke;

© AnropnTMbl BbIYMCANTENBHONR reomeTpun (nepecedeHmne nyya
c obbektamm 3D cueHbl);

O AnropuTMmbl KOMMBIOTEPHOIR rpadhukm gns doopmuposanus 3D
CueHbl 1 BbiBoga ee Ha 2D nnockocTb npoekuuu;

© AnropuTMbl TPacCMpOBKY Ny4eli, yaaneHnst HEBUANMBIX JMHWIA
N NMOBEPXHOCTEIA.
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-
TpeboBaHusi K dpyHKLMOHaNY NMpOrpaMMbl

@ [lobaeneHune Ha CLEHY pa3/iNyHbIX CTEPEOMETPUYECKIX
0bBEKTOB, UX PeaKTMPOBaHNE N yAaNEHUE;

® [obasneHne Ha CLEHY UCTOYHUKOB OCBELLEHNS PA3INYHOIO
TUMA, UX pefaKTUPOBaHUE N YAANIEHNE;

© CoxpaHenue cuenbl B dailin *.bmp;

@ CoxpaHeHue/3arpy3ka AaHHbIX 06 0DBEKTaX, HAXOAALLMXCS Ha
CU€He, B TEKCTOBbLIN (haiin cneumansHoOro hopmara;

@ CoxpaHeHue/3arpyska AaHHbIX 06 UCTOHHUKAX OCBELLEHNS,
HaxXOAALLNXCA Ha CLEHE, B TEKCTOBLIW haiin cneumnanbHoro
dopmara;

@ lI3meHeHne HaCTPoOeK CueHbl,

@ OtobpaxkeHue cueHbl B rpachuyeckom uHTepdeiice
NPUIOKEHUS.

4/20



AKTyanbHOCTb paboThl

[aHHas nporpaMma no3BoisieT CO34aTb PEANMCTUYHOE
n3obpaxerue (c TeHsiMu n oTpaxerusimu). Metoa Tpaccmposku
nyyell, Ha KOTOPOM OCHOBaHa NPOrpamma, WNPOKO NCMOJIb3YETCS B
KOMMbIOTEPHOI rpadhuke Npu co3gaHnu uabMOB 1 BULEOUTP, XOTA
n TpebyeT BOAbWINX BLIYNCAUTENBHBIX 3aTparT.
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OCHOBHbIE MOHSATUSI U ONpPefeNeHns - TpexMepHasi rpadorka

TpexmepHasn rpadmka — pasfaen KOMNbIOTEPHON rpaduky,
COBOKYMHOCTY MPOrPaMMHbIX 1 annapaTHbIX MPUEMOB 1
WHCTPYMEHTOB, NPeAHa3HaYeHHbIX A5 N300parkeHnsi OO bEMHBIX
0bbEKTOB.

TpexmepHoe mogenupoBaHue — npouecc cosganust 3D mogenn
obbekTa.

3D cueHa - 4acTb TPeXMepHOro Mupa, KoTopast MOANEXUT pPacHeTy
1 BbIBOAY HA dKpaH YCTPONCTBA BbIBOAA B COOTBETCTBUM C
3alaHHOW TOYKOl HabnrogeHus.
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OCHOBHbIE MOHSATUS U ONpeaeseHns - MOAeAN ONUCaHNS
NMOBEPXHOCTEN

AHanuTtuyeckasi Mogesib — ONuCaHue Tesa, NOBEPXHOCTU UK
MHOro 0bBbEKTA MaTeMaTnyeckumu chopMynamu.
(B nporpamme - cehepa, naOCKOCTb, TPEYroabHUK, YNANHAP)

MonuroHanbHasi Mmoaenb — onucaHne NPOCTPAHCTBEHHbIX
0OBEKTOB C MOMOLLBIO MOJIMFOHOB.
(B nporpamme - KOHyc, MpsiMOYro/ibHbI Napannenenunes)
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OcHoBHble MOHATNA N onpegeseHnA - OCBELLEHWNE

B dbusnke ncrouHmkom ceeta HasbiBaeTcs Atoboli 06beKT, KOTOPbIiA
N3/y4aeT N1EKTPOMArHUTHYIO SHEPrU0 B BUAMMOIA obnactu
cnekTpa.
CeeT MOXeT BbITb MOrNOLWEH, OTPAXKEH WU MPOMYLLEH.
Tunbl NOBEPXHOCTEN B KOMMBIOTEPHOIA rpaduke:

e Paccensatowyme nosepxHocTu;

e 3epKasibHble MOBEPXHOCTN.

NN

-
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OcHoBHble NOHATUS U onpedenerns - modens Powra

BkatouaeT B cebs BblYMCEHNE LBETOBOW NHTEHCUBHOCTU Tpex
KOMMOHEHT OCBELLEeHUS:

e ®oHoas coctasnstowas (ambient);
o PaccesitHas coctasnstowas (diffuse);

e [nsaHuesble bankn (specular).

Ambient + Diffuse + Specular = Phong Reflection




OcHoBHble NOHATUS U onpedenerns - modens Powra

CeoliicTBa mMaTepuana:

o ki(kF, kS, kE) - user noacsetku;

o ky(kR, kS, kE) - uger paccesmroro ceeta;

o k(kR k&, kB) - user 3epkanbHbix 611KOE;
o ko(kF k&, kE) - user ncnyckaemoro ceera.
® 3 -koachbpuumeHT brecka

XapaKTepUCTUKIN OCBELLLEHUS:

o (iR i, i%) - moumocTs doHosoOro ocselteHns:;
e i (iR ;G ;B .
ia(ig, iy, ig ) - MOLYHOCTb PaCCESTHHOTO OCBELLEHNS;

° is(isR, ic, isB) - MOLLHOCTb 3epKaslbHOrO OCBELLEeHNS.
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Hal'lpaBJ'IeHHbII7I NCTOHYHNK OCBELUEHUNA

~
Ob6o3Haunm N- BEKTOp HOpMasM B TOYKE MepeceqHeHust Jiyqa C NOBEPXHOCTbIO

\7— HanpaBJI€HNE Ha Ha6ﬂl0,ﬂ|aTeJ'lﬂ, ﬁ - HanpaB/aieHNE OTPa>XE€HHOro Jsiy4a.
[lapaMeTpbl NCTOYHNKA OCBELLEHUS:

o | - BEKTOP HanpaBaeHUA (paCCGSIHHaﬂ KOMI'IOHeHTa);

o H- BEKTOp NoAynyTwu; H= (E+ \7)no,m.
CymMMapHbIii BKNag B OCBELLEHNE BbIYUCASIETCS MO opMyIe:

| = kaiy + kgcos(L, N)ig + kscos®(H, N)is

N
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To4euHbI NCTOYHUK OCBELLEHNS

ﬂ'OﬂOﬂHI/ITeJ'IbeIe napaMeTpbl:

® PACCTOAHME OT NCTOYHUKA OCBELWLEHNA OO0 ocseu.l,aeM0|7| TOYKWN,;

° y6bIBaHI/Ie WHTEHCNBHOCTWN OCBELLEHUA

. 1
fa tt ( d) T keonst+kiineard+ Kquadratic d?

CymmapHbIii BKJ1af B OCBELLEHWNE BLIYNCASIETCA N0 opMyIe:
I = fore(d)(kaia + kgcos(L, N)ig + kscosP(H, N)is)

N
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[MpoxkekTOp

[ononHuTtenbHble NapameTpbl:
e D - HanpasneHue LIEHTPAILHOTO OCBELLEHNS:;
® ¢ - nonoBuHHbINA yron otcedenust, ¢ € (0,90°);

® Kepotatr(d) kO3dbbnLMEHT nornoweHns

‘ (d) = 0, cos(—L, D) < cos(¢)
sportity cos* et ([ D), cos(—L, D) > cos(¢)

CymmapHbIii BKNag B OCBelleHne BbluncaseTca no dopmyne:
I = fspotatt(z)fatt(d)(kaia + deOS(E, /\7)id + kscosﬁ(l-_l', N)is)
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Tpaccuposka ny4ei

TpaccupoBka ny4eii - MeETOL reOMeTPUYECKOl ONTUKMN,
BKOYAOLWMIA B cebst mccnegosaHme onTUHECKON CUCTEMBI Yepes
OTCJIeXXMNBaHNEe B3aMOAENCTBUS NyHeld C NOBEPXHOCTAMMU.

B nporpamme ucnonbsyetca meton obpaTHOW TpaccupoBKu ny4eid,
KOTOpble CTPOSATCSA OT HabntogaTesns Yepes MIOCKOCTb 3KpaHa
Brybb CUeHbI.

Image

Camera Light Source
(G
N

o

Scene Object

RN
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AnropuTm - TpaccupoBka Nyueii

@ 3apatb cBolicTBa peHaepepa;

® CmopennpoBaTh KaMepy, pacCHMTaTb pPasHULY MeXay
no3unUMein Kamepbl 1 nosuumeid HabnogaTens;
© OcywecTBuTb NPoxoa No NUKCENAM U300paXkeHns:
e Cozpatb Jyy, NCxoaswuii U3 Kamepsl;
L] CO3AaTb CNUMCokK nepecequmﬁ y4da n O6'beKTOB, HalTN
O6'b€KT, HaXO/J,ﬂLLl'I/IVICFI 6J'II/I)Ke BCEro K KamMmepe;
e [locymntaTtb LBET B NUKCENE,
o "VcpepHuts"uger.
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TexHONOrNs U NHCTPYMEHTBI peann3auny

e S3bik nporpammuposanuns C+-+
e Cpeppl paspabotkn — Microsoft Visual Studio 2013, Qt
Creator 5.4
OcobenHocTu peanusauyun:
e llcnonbsosanue cpeacts Qt ans peanusauun GUI;

e [padhnyeckune brbanoTekn nNpu peannsaunm ajaropuTMoB He
MCMOJb30BANCh.
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demoHcTpaunsa nporpammbl
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PesynbTtaThl paboTsl

e 3apjaya v uenn paboTbl AOCTUrHYTBI — peasn3oBaHa
nporpamMma ANt NOCTPOEHNsI TPEXMEPHbIX CLEH, rie MOXHO
MaHWNYNPOBaTh Pa3NYHbIMU OBBEKTAMU U UCTOYHUKAMY
OCBELLEHWIA.

e [lpoBegeHo cpaBHeHune 3peKTUBHOCTN NCMOBb30BaHNSA ABYX
TUMNOB MOZENIEe ONMCaHNA NOBEPXHOCTEN.

MyTn panbHeliwein paboTsbl

e [lobaBneHne npo3pavHOCTM OOBEKTAM Ha CLEHE,

e PaboTta anroputMa TpPacCUPOBKYU JiyHeli B peasibHOM BPEMEHN
npy NCNOJIb30BaHNM BO3MOXHOCTEN BUAEOKAPTHI;

e OnTummusaums paboTbl aNropuTMa C UCNOAL30BAHNEM UHbIX
CTPYKTYp AaHHbIx (Hanpumep Kd-gepesbes).
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Cnacnbo 3a BHUMaHne!

lMoHomapeea A.B.
anastasiy-ponomareva@yandex.ru
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