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MeToab!l ynaneHua HeBUOUMbIX
NAHUA 1 NOBEPXHOCTEW

[Ipy mpoenypoBaHnM TpeXMEePHBIX OOBEKTOB Ha KapTUHHYIO
IIZI0CKOCTD (9KpaH) 4acTO OKa3bIBaeTCsl, YTO OTAEeAbHBIE YaCTI
OOBEKTOB (1AM JaKe HeKOTOpble OOBEKTHI caMM)
OKa3bIBAIOTCS CKPBITBIMU OT Ha0AI0AaTeAs APYTUMU

OOBeKTaMI CLI€HBI




Knaccudukauus MeTo0B yaaneHus
HEBWONMbIX NAHWIA 1 NOBEPXHOCTEN

[lo cnocoby n3obpaxeHust 0bbekTa:
] KapkacHoe (wireframe)

1 CnnowHoe (solid)
[To NpoCTPaHCTBY, B KOTOPOM PeLLaeTcs 3aa4a

] B npoctpaHcTBe CLEeHb!

) Ha KapT1HHOW NocKoCTY “ ‘
[1o TO4HOCTM NOMy4aeMoro peLleHns

] ToyHble aHanMTU4ecKne MeTodbl (continuous)

] MNpubnuxeHHble metoabl (point-sampling)



JluueBble 1 HenuueBbIe rpaHu

Ecin rpaHu sSIBISIOTCS TpaHULIEH Tea (MIM HECKOJIBKUX TEM), TO JJIs
KaXXJI0M U3 HUX MOXKHO OIPEAECIIUTh BEKTOP BHEIIHEN HOPMAJIH

Y &

Hopmamu x rpaHsiMm A U B cMOTpAT B CTOPOHY HaOJIIOAATEINs
(HaOIrOgaTeNIb HAXOJAUTCS B IIOJIOKMTEIBLHOM IOJYIPOCTPAHCTBE
o OTHOIIICHUIO K  IUIOCKOCTH, MPOXOIAIIEN  4Yepe3
COOTBETCTBYIOIIYIO I'paHb). Takue I'paHW HA3BIBAIOTCS JIUYEBbIMU

(front-faced).

s rpaneii C u D HOpMaJIM HallpaBJICHbBL OT HAOJIOAATEIs, MX Ha3bIBak
HenuLEeBbIMU (back-faced).



CBOUCTBA (He)NuLeBbIX rpaHen

B ciyudae, korja rpaHu sSIBISIOTCS TpaHUIICH Telia (MJIM HECKOIbKHUX
T€JI), TO HA OJHA M3 HEJHIEBBIX I'PAaHCH HE MOXET OBITh BHJIHA
Jda)kK€ 4aCTMYHO — JIr00as M3 HUX Bcerjga OyleT 3aKpbhIBaThCsS OT
HaOJIFOaTEs JIMLIEBBIMU TPaHSIMU.

[Ipu ompemelneHMH BUIUMOCTH BCE HEIMIICBBIC TPaHU MOXKHO
BCErJa OTOpachIBaTh, YTO COKpAIlaeT YHMCIO pacCMaTpHUBACMBIX
rpaHeil mpuMepHO BABOE (B OOIIEM ClIydyae KOJIMYECTBO JIUIEBBIX
IpaHel MPUMEPHO PABHO KOJHMYCCTBY JIMIECBBIX, T.€. COCTABIISICT
[IOJIOBHMHY OT OOIIEro Yncia rpaHeit).

Korma Bcs ciieHa COCTOUT U3 OJTHOTO BBIITYKJIONO OOBEKTa, TO BCE
JIULIEBBIC TPAHU U TOJILKO OHU OyIyT BHUJIHBI, TPAYEM MOJHOCTHIO.



TpaccupoBka ny4yen

[Ipu ¥Cronb30BaHUM METOJIAa TPACCUPOBKH JIYUEH YEPE3 KAXKIBIN
MUKCEJI KAPTUHHOMW MJIOCKOCTH BBIITYCKAECTCS JIy4 (M3 ITOJIOKECHUS
HaOIr01aTeNIs) B ClieHy. /lanee HaxoauTcs ONMKauIee IepeceucHue
3TOrO0 JIy4a ¢ 00BEKTaMH CIICHBI — OHO ¥ ONPEJIENSAET, YTO UMEHHO
OyZI€T BUJHO B JJAHHOM ITMKCEJIE.

A Simple Example: Sphere with Diffuse Reflection
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Meton Gycepa rnyouHb!

KaxxgoMy nmukceny KapTUHHOM IJIOCKOCTH, KPOME 3HAUEHUS 1BETA,
XpaHsiiemycs B Oydepe Kajipa, COOCTABIISICTCS €Ie 3HAYCHUE
[J1yOHHBI (PACCTOSIHUE BAOJIb HAIIPABICHUS IPOCKTUPOBAHUS OT
KapTHHHOHW IJIOCKOCTH JI0 COOTBETCTBYIOIIECH TOYKH ITPOCTPAHCTBA).

foreach(p in pixels)
if(p.z < zBuffer[p.x, p.yl)
draw( p )
zBuffer[p.x, p.v] = p.2;

}



ANropuT™M XyOoXHUKA

ANITOpUTM XYyIOXKHUKA (painter s algorithm) SBHO COPTHUPYET BCE
I'paHd CIEHbl B IIOpSIAKE HX IPUONMKEHUS K HaOIIOIATEIIo
(back-to-front) n BBIBOOUT UX B 3TOM IIOPSJIKE.

< /N

Eciu crnepBa BbhIBECTM OOBEKT B, a MOTOM BBIBECTHM OOBEKT A
IOBEpPX HEro, TO B pe3yJbrare IIOJYYUTCS KOPPEKTHOE
n300paxkeHue (Uit TE€X MHUKCEIOB, KOTOPbBIC MNPUHAICKAT KaK
IPOCKIMU T'PaHU A, TaK U IMPOCKLUMHU I'paHU B, mocieaHuM OyaeT

BBIBEJICHO 3HAUYCHHE, COOTBETCTBYIOIEE TIpaHu A, KOTOpOE H
JTOJKHO OBITH BUJIHO).



ANropuT™ Xyn0XHUKa: npodnemsl

] He Bcerga rpaHun BO3MOXHO Ynopaao4mnTh

] He Bceraa rpaHu BO3MOXHO CPaBHUTL MO KOOPAMHATE Z

d

ESEE



YnopagodnBaHue rpaHeu

[IpoBenem uepes 0JIHY U3 TpaHen
IJIOCKOCTD U IPOBEPUM, JIEKUT JIN
Ipyras rpaHb LEJIUKOM 110 OJIHY CTOPOHY
OTHOCHUTEJILHO 3TOM IJIIOCKOCTH.

Hampumep, rpanbs B HE MOXKET 3aKPbIBATh
rpaib A OT HaOIIOAATENs, OCKOJIbKY
HAXOJUTCS B IPYTOM ITOJIYITPOCTPAHCTBE
OTHOCHUTEJILHO TIOCKOCTH, ITPOXOAAIIEH
4yepes rpaHb A.




[19Tb NPOBEPOK B anroputme
XyOOXXHUKA

1. HakmagpiBaroTcs v x-rabapyuThl MH-KOB?
2. HaknaapIBaroTCs I y-TabapuThl MH-KOB?

3. P moOmHOCTHIO 3a IIIOCKOCTHIO (Q IO
OTHOILICHUIO K HAOJIIOIaTEII0?

4. QQ MOJIHOCTBIO Iepe IIIOCKOCTHIO P 1mo
OTHOIIEHUIO K HAOIIOIATEIO?

J. Ilepecekarorcs au mpoeKuu
MHOI'OYTOJIbHUKOB Ha IIOCKOCTH (X, ))?



MeTon nBOMYHOrO pa3dueHus
npoctpaxcTaa (1/3)

[IycTh U3BECTHO, YTO INIOCKOCTh TT PA30MBAET BCE IrpaHu (OOBEKTHI)
CIICHBI Ha JBa HEIEPECEKAIOIIUXCSI MHOXKECTBA B 3aBUCHMOCTH OT
TOTO, B KAKOM MOJIYIIPOCTPAHCTBE MO OTHOIIECHUIO K JAHHOM
MJIOCKOCTH OHM JIS)KaT

Torma HU oHA U3 TPAHEH, JESKAIUX
B TOM K€ ITOJIYIIPOCTPAHCTBE, YTO U
HaOJII0OgaTeNb, HE MOXKET OBITh
3aKpbITa HU OJTHOU U3 TPAHEN U3
APYroro noaynpocTpaHcTea. Takum
00pa3oM, yIaJl0Ch OCYIIECTBUTH
YaCTUYHOE YIIOPSAJOYECHUE TPAHEU
HUCXO/Is1 U3 BO3MOKXHOCTH
3arOpaXKUBaHUs IPYT Apyra.




MeTon nBOMYHOrO pa3dueHus
npocTpaHcTea (2/3)
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MeTon nBOMYHOrO pa3dueHus
npoctpaHcTaa (3/3)

class BSPNode {
Face *face; // T'panHp ob6mekTa
BSPNode *positive;
BSPNode *negative;

void BSPNode: :Draw () {
if (face->Sign (viewer)
if (negative) negative->Draw() ;

face->Draw () ;

if (positive) positive->Draw() ;
} else {

if (positive) positive->Draw() ;

face->Draw () ;

if (negative) negative->Draw() ;




IlnueBble u HenuueBble rpain B OpenGL

glEnable (GL_CULL FACE); glDisable (GL_CULL FACE) ;

void glFrontFace (GLenum type) ;
type = {GL CW|GL_CCWwW}

void glCullFace (GLenum type) ;
type = {GL_FRONT|GL BACK (no ymMosnduaHuo) }



Z-0ycpep

] Heobxoaumo co3natb z-0ydep

glutDisplayMode (GLUT DEPTH|/*..*/);

) lNepen pucoBaHMeMm cLeHbl 04UCTUTb Z-0ydep
glClear (GL DEPTH BUFFER BIT|/*..*/);

] BKMHOYMTb UNK BLIKNIOYUTL CpPaBHEHWE Z KoopauHaT
glEnable (GL DEPTH TEST) ;
glDisable (GL DEPTH TEST) ;

] BO3MOXHO BKMIOYNTb UK BBIKMIOYUTL 3anuCh B Z-0ydep
glDepthMask (TRUE) ; mam glDepthMask (FALSE) ;

] Bo3moxHo 3agatb onepaunito CpaBHEHNA
glDepthFunc (GLenum type) ;
type = {GL ALWAYS|GL NEVER|GL LESS|GL GREATER|
GL_EQUAL | GL_NOTEQUAL | GL_LEQUAL | GL_GEQUAL}




YMeHbLLUeHWe KONM4eCcTBa BepLUuH
| GL_TRIANGLE_FAN: 3nvs. 1+n, n>1

2
4 Q6L TRIANGLE STRIP 3N VS, 24N
{ 5
JGL QUAD STRIP:4nvs. 242n  { y K




OucnnenHble CNUCKU

1 AucnnenHein cnucok (display list) — 3anoMHeHHas
nocnenoBatenbHocTb kKomaHg OpenGL.

] Haxoaum Heucnosnb3yembin HOMep ANCNIENHOrO CrucKa

GLuint n glGenLists (1) ;

) CoxpaHsieM nocnegoBaTenbHOCTb KOMaHA

glNewList (n,GL COMPILE) ;
<..BBBOBH ¢yHKUIMKM OpenGL..>
glEndList () ;

D BOCI'IpOVI3BO,EI,VIM COXPaHEHHYO NOCNENOBATENIbHOCTb KOMaH/
(C TeMi Xe CaMbIMU napalvleTpaMM!)
glCallList(n) ;

J OCBO60>K,EI,aeM HOMEDP |EI,I/ICI'IJ'IGI‘/'IHOFO CN1CKa
glDeletelists(n,1) ;



