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Radiosity (metoda energetyczna)

Najnowsza wersja tego dokumentu dostepna jest pod
adresem

http:// mat man. uwm edu. pl / ~deni sj uk/
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http://matman.uwm.edu.pl/~denisjuk/

Radiosity

Direct Hlumination Radmsxl -
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Podziat na ptaty
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Figure XI.1: The patches used to render the radiosity scene of figures XI.2
and XI.3. See color plate C.13.

Modelowanie i wizualizowanie 3W-grafiki — p. 4



Cieniowanie ptaskie

Figure XI.2: A radiosity rendered figure, with flat shading. It is evident that
this image is based on the patches shown in figure XI.1. See color plate C.14.
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Cieniowanie z interpolacja

Figure XI.3: A radiosity rendered figure, with smooth shading of illumination.
The red color of the box is reflected onto the nearby walls, giving them a slight
reddish hue. This is based on the patches shown in figure XI.1. See color
plate C.15.
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Podziat na ptaty

1. rownomiernie oswietlone
2. wystarczajgco mate

3. zuzycia pamieci, obliczalna skompikowalnosc¢: O(n?)

Wybrano ptaty P, ..., P, o0 polach
poweirzchni A, ..., A,.
B; jest Srednim Swiattem promieniowanym prze ptat P,.

B; = Fk; + R; - B,
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Wspotczynnik sprzezenia
optycznego

F; ; — iloSC Swiatta, przekazywanego z ptata ;.

Fz’,z’ — O
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Radiosity equation

Calkowite Swiatto emitowane z P;: A;B;.
Catkowite Swiatto padajace na P;: A;B™.
AiBr =370 FjiA;B;.

Rownanie wzajemnosSci: A, F; ; = A F};.

Bt =" Fi B

Réwnanie radiosity: B; = E; + R; 2?21 F; ;B;.
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Radiosity equation

B=F+MB.
b ki
B = E=| :
B, by,

(I-M)B=E= B=(I—-M)"'E.
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Mesh scene
as patches

Compute
form
factors

Algorytm radiosity

Solve
radiosity
equations

for B

Render with
smooth
shading

Figure XI1.4: The four stages of the radiosity algorithm
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Obliczenie wspotczynnikow
sprzezenia optycznego

Fyel01, Y Fy=1.
F1>2 ~ O, Fg,l ~ 1.

\ /Patch P, area A;.

D Patch P, area A,.

Figure XI.5: A large patch and small patch.
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Obliczenie wspotczynnikow
sprzezenia optycznego

Vi, P < 90°.

pole zrzutu P; na sfere jednostkowa w P;: cos ¢; A, /d*.

s 7 . (cospj)A;
czeSc pola zrzutu Pj: ~——5—.

Figure XI.6: Two infinitesimally small patches P; and P; with areas A;
and A;. The normals to the patches are n; and n;.
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Obliczenie wspotczynnikow
sprzezenia optycznego

(cos@;)A;
27 d? )

F; i ~ cos p;
Catkowita ilos¢ emitowanego Swiatta jest 1.

Jg. . cospdA = foﬂﬂ cos (2w sin ) dp = .

cos ;i )A;
Fz’,j — COS 907,( WdJQ) L = F@in = Fj,iAj-

P;
n;
A‘
Pjy J
n;
Pi.

P, £
A;

Figure XI.6: Two infinitesimally small patches P; and P; with areas A;
and Aj- The normals to the pa,tches are n; and n;. Modelowanie i wizualizowanie 3W-grafiki — p. 14



Ograniczenia

Platy sg mate w poréwnaniu do g.

Nie uwzglednia sie widocznoSc piat.
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Widoczno Sc ptat. Ray tracing

(cos@;)A;
wd? )

Fi i = Vi jcosy;
Vi ; — wspotczynnik widocznosci.
Vij = Vi

jittering (fluktacje).
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Wspotczynniki sprzezenia
optycznego. Hemicube method

v

Figure XI.7: Projection onto a hemicube.

P; zastepiony przez projekcje.
Z-buffor. Sprzetowa akceleracja.

Fij = 2 _pixele p; CZ€SC SwiattaF;.
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Hemicube method

Pixels on top

face: z =1. & (—ShOWS P;
Z"DDDDEJDDD : (-
2t d=+z?+y>+1
0 z,y

Figure XI.8: A row of pixels along the top of the hemicube. One pixel shows
patch P;. The origin is placed at the center of patch P;. The top of the cube
is the z = 1 plane.

cos @; = cos ; = 1/d.

1/d)(1/d)(Pole pixeli
I, :Zpixeler L /iipoeplxeo.

o (Pole pixeli)
F’&J o Zpixele P; wd4 .
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Hemicube method

cosp; = z/d (%
cosp; =1/d

1 LY

Figure XI1.9: A row of pixels along the z =1 side of the hemicube.

- z(Pole pixeli)
Fiaj T Zpixele Pj wdd )
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Rownanie radiosity. Metody
iteracyjne

([ — M)B = F.
B = (I — M)~'FE, metody bezposrednie O(n?).
Lemat 1. Niech M bedzie macierza réwnania radiosity. Wtedy
1. my j 2 O,
2. 0 < MaxRowSum(M) < 1,

3. MaxRowSum(M*) < (MaxRowSum(M))* k=1,2,...,
gdzie MaxRowSum (M) = max; Zj m;. ;.

Modelowanie i wizualizowanie 3W-grafiki — p. 20



Rownanie radiosity

Whniosek 2. Niech M bedzie macierza réwnania radiosity. Wtedy

1. I — M jest macierza odwracalna,
2. (I—M)Y'=T+M+M+....
Br([I+M+---+M"E
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Metoda Jacobiego

/l Bnew, B, E sg wektorami
/Il m jest macierza
B=E;
while (not osiggnieta doktadnosc){
for (i=1;i<=n;i++){
Bnew[ i ]=E[i]+> " m[i,j]«B[j];
}

B=Bnew:

Modelowanie i wizualizowanie 3W-grafiki — p. 22



Metoda Gaussa-Seidla

/l Bnew, B, E sg wektorami
// m jest macierza
B=E;
while (not osiggnieta doktadnosc){
for (1=1;i<=n;1++){
Bli]=E[i]+> ;_m[i,j]*B[]];
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Metoda Strzatow

/I B, AB, E sa wektorami, m jest macierzag
B=0;
AB=E;
while (not osiggnieta doktadnosc){
wybierz j tak, zeby maksymalizowac
AB[]]+A_J;
B[]]+=AB[] [;
for (1=1;i<=n;1++){
AB[i]=AB[i]+X 7 mli, j]+AB[]]:
}
AB[]]=0;
B+=AB:
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