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fcesol i
=75/ Ray Casting RTintro
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2% Ray Tracing

RTintro
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RTintro

Ray Tracing
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Forward vs. Backward
RTintro

D O
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SRS AATOpPHTM RTIntro

J]yq:13:5+l3-t
(x=0x+Dx-t
y=0y+Dy-t
z=0z+ Dzt

A
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\ S aMepa IIOCTPOCHHE Ay4a RTIntro
A=N- Dist,
B:E.(J+O'5_WSCV/2) Wp
Wscr
CoD. (—(i+0.5)+ Hscr/2) Hp
Hscr —
X=A+B+C —
— - - U >
_ P M —
(z L+X ~ Hscr A% \\\ Rt Hp
D = Normalize(X) ™~ e
! \L\\ \\
W:\\\
L Dist L\
R
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g@w\z&g Ilouck nepecedeHHi (intersections) RTintro

 OOBbEKTbI BUAa:

F(x,y,2)=0

* [loacTaBnsem YpaBHEHUE J1y4a.

FOx+Dx-t,0y+Dy-1,0z+Dz-1t)=0

W pewaem OTHOCUTENBLHO
(t>0)

FanuHckun B.A. .
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5 Intersect Threshold RTintro

Threshold = 0.000001;
(ABS (value) < Threshold)

(value > Threshold)

Ray — }}nepeceqer'vﬂt + ROH?paJ/Cé’HHbZﬁ |
Ray — (Pnepeceqenm + RompaafceHan? ) T hl’ eSh Old) + RompaafceHan? | t

q;

FanuHckun B.A
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ﬁ?@&jg IlepeceyeHHE C IAOCKOCTBIO RTintro
N =(A,B,()
P=(x,y,2)

F(x,y,z2)=A-x+B-y+C-z+D =0

A-(Ox+Dx-t)+B-(Oy+Dy-t)+C-(Oz+Dz-1)+D =0

_—(4-Ox+B-0y+C-0z+D) t:—(ﬁ-ﬁﬂ))
A-Dx+B-Dy+C-Dz ~ D

[ =
N-D

NN

FanuHckun B.A.
eckui nuuen Ne 30
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g*ggg IlepeceyeHHEe C MHOI'OYI'OABHHKOM HAa IIAOCKOCTH RTIntro

1.  [lepece4vyeHune c NNocKOCTLO
2. [lpoBepka npuHagneXxHoCTU TOYKN nepecedeHnss MHOrOYrofbHUKY

FanuHckun B.A.

®dusmko-maremarmueckun nuuen Ne 30
Computer Graphics Support Group




12

%m@gg IlepeceuyeHnne co chepon RTintro

F(x,9,2)=(x-Cx)*+(y=Cy)’ +(z-Cz)’=R* =0
(P-C)* —R*=0

(O+D-t—C)*-R*=0

D* 2 +2-(D-(0O-=C)-t+(0O-C)*-=R*=0

fy, =—D-(0-C)£{(D-(0-C))* ~(0-C)* + R*
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(9999 T'eoMeTpHYECKOe pellleHHE RTiIntro

-0

a

@

a=(
OC? =
OK =d-D

OK* =(a- D)’
h2=R>—-(0OC*>-0K?)

// Jlyu cTapTyeT BHYTPU COepH
if (0C? < R?)
{

j—

Q)

t = OK + sqrt(h2);

return TRUE;
}
// Jlyu ocrTaBJygeT LeHTp chepr "nmozamm"
if (OK < 0)

return FALSE;
// Jlyd NpoxXoIuT MUMO Coephl
if (h2 < 0)

return FALSE;
// Jlyu crapTyeT M3BHEe Cheph
t = OK - sqrt(h2);
return TRUE;

FanuHckun B.A.
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&jﬁ}g IIoBepXHOCTH BTOpPOro nopsaaka (quadrics) RT,::o
(4 B C D) (x)
B E F G
(x y z l)- |7 =0
C F H 1 z
D G I J)I

F(x,y,2)=A-x>+2-B-x-y+2-C-x-z+2-D-x +
E-y'4+2-F-y-z+2-G-y+
H-z242:1-z+J=0
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«,MW Hosepxnoc'rn BTOpoOro nopsaaka (quadrics) RTintro

a=A-Dx*+2-B-Dx-Dy+2-C-Dx-Dz+
E-Dy*+2-F-Dy-Dz +
H-Dz’
b=2-(A-Ox-Dx+B-(Ox-Dy+Dx-Oy)+C-(Ox-Dz+x-0z)+
D-Dx+E-Oy-Dy+F -(Oy-Dz+Dy-0O2)+G-Dy+
H-Oz-Dz+1-D2)
c=A4-Ox>+2-B-Ox-Oy+2-C-Ox-0z+2-D-Ox +
E-Oy*+2-F-0y-0z+2-G-Oy +
H-Oz"+2-1-Oz+J

—bi\/b2—4-a-c
2-a

ZO,l —

ran WBA.

Pusnko-maremarmyeck u 1 Ne 30
Compute GphcsSpprtG up
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o7 Ilapaaaeasenunen (box) RTIntro

e onpepgendercsa:
Bl :(XIJYDZl):BZ :(X2=Y27zz)

*  anropuTtm

ecmt Dx=0 mo

ecnamn 0)C<)(1 unu 0)C>)(2 TO INepecedYeHMUM HeT

MHa4de
BRIUMCIIFsIEM IIepeCedYeHNUsd

t, = (X, — Ox)/ Dx,t, = (X, — Ox)/ Dx
ecimm [, >1, To Swap(/,,[,)

TO ycTaHOBUTHL [ B [

ecJn tO > tnear near 0

ecimm [, <[ far TO YCTaHOBUTH [ far B I

ecm [, >1 far TO JIYY HNPOXOAUT MMMO
ecm [ far <0 wo Nnapanjejyienunen '"csagu" Jyda
nepexon K Clenywnlier OCHu

orBeT [ e

FanuHckun B.A.
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Mwﬁw Ilapasaeaenunen RTIntro

tfar

tfar

tnear

tnear

// tfar

tnear

FanuHckun B.A.
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% TpeyroApHHK RTIntro

}

I
2

1_130)X(132 _130)
P,

N _=(AIB)C)
D

* anropuTMm:
— unuwem P — nepece4veHne ¢ nnocKoCTbIO
— nNpoBepsieM NPUHAANEXHOCTb P TpeyronbHuky P,

?:P—%
§1:P1_P0
_ = Po
s, =P, —F,

F =S, u+5s,-v

eciu uZz0uv20u (u+v)<lmoPeA

FanuHckun B.A.
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(CGSGH BelrauucAeHHE IICPECECTYUECHHA C TpCYI‘OABHKKOM RTIntro

u=rP-U +U,
v=P-V +V,

—

13:1)()+(13;_130)°u+(ﬁ2_13())"’:
=P -w+P -u+P,-v, w=l-u—v

u,v,w — bapuLeHTpruyeckme KoopanHaThbl

FanuHckun B.A.
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75 IlepecedyeHHe ¢ TpaHC(HPOPMHPOBAHHBIMH O00'bEKTaMH

RTintro

o Jlyu:
P=0+D-t
« Toukn obbekTa nogsepratoTcd npeodbpasosaHuto M

« Jlyy npeobpasyeTtcs: />< /
ACAN vy A Y
0'=0-M"

D' = Normalize(ﬁ - M;;)

* wem nepeceveHue (t)
 HanpgeHHoe t cokpalwaem Ha OnNMHY BeKTopa

FanuHckwit B.AA. 7
®dusmko-maremarmueckun nuuen Ne 30
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Mwﬁw Constructive Solid Geometry RTIntro

Heobxoanm nonck BCEX nepeceyeHnn obbekTa ¢ nyyvyom
N ‘npumep:

/ \ =nepeceyeHue:

» 0OCTalTCA BCe NnepeceyeHnd, npuHaanexatime

\ BHYTPEHHOCTU BTOPOro ob6bekTa, 13

nony4dmBLIErocs cnmucka dbepem bnvxaniiee

FanuHckun B.A.
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RTintro

,:.:,,—r nl Bﬁ’?ﬁ)f

* [1pakTnyeckune 3agaHuns (po27.11.2011)

— PeanusoBaTb npocTeninm anroputmM TpacCUpoBKU Nyya Ons
cpep. PewunTb 3apgavy yganeHnsa HeBUOAMMBIX MOBEPXHOCTEMN.
Cdoepbl nNpeacrtaBnaTb pasHbiMn LBeTamu. Pesynbrar
3anucblBaTtb B doansl ¢ pacTpoBbIM U300paXKeHUEM.
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