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Goal: Image Synthesis with Radiosity

Direct lllumination

Radiosity (Radial basis)

Radiosity (Shepard basis)

Rendering equation

(RL)(p,q) =

L=FE+RL
L (unknown) radiance function
E spontaneous emission function

R light transfer operator

[0, L. G, 4.7V (5, )
p reflectance factor

G form factor
V' visibility factor

Solving the rendering equation

A« (0,0, ..

ZT-R)'"=T+R+R*+R*+--)

Discretizing the rendering equation

A, € = coefficients of L, F/

R = radiance transfer matrix.

R = G(Pr, pj, 7j) p(0;) V (Dr, D)

.0); repeat A < € + R\ until convergence

General solution
L=(I-R)'E

A=c+ R\

lterative solution

_|Finite Elements for Radiosity |

Site: a pair p = (p, p)
P = point on the scene’s surface

P = unit normal vector

Finite Element Basis

¢17¢27 ey qbn

¢; : sites — R, with small support
Finite Element Approximation
B(p) ~ 21, Bigi(p)

Point-based Finite Elements

Choose p1, pa, ..., Pn
Choose ¢; centered on p;

Finite Element Types

Site distance functions

Radial Basis
¢i(p) = @ (|p, pill /cvi)
|p, q|| = distance between p and ¢

o; = nominal radius of the element

Shepard Basis

¢i(p) =
2) S w(p, py)
w(p, q) — 0o when p — ¢
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Euclidean distance
Ip,qll = [P — qi|

Normal-sensitive distance
P —
max{0, 7 ¢}

Ip, qll =

Support: CNPq, Unicamp.




