Global Illumination
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* Light sources emit light oy
« Surface reflect or absorb light B\

« Wewant to know how much light

reaches the image plane, and what
coloritis \/

— Depends on the geometric

arrangement and the surface
properties
« First, we need to describe lights
and surfaces

The ‘Rendering Equation’

* Jm Kagjiya (Current head of Microsoft Research) developed
thisin 1986

S

1(xx)=g(x, X')[e(x, X)+ [ Pl x X (¢, x"Jex ]

- 1%, X)) = total intensity from point x’ to ¥ # !
- g(x, x) = 0 when x/x’ are occluded *
= 1/c? otherwise (d = distance between x and x")
e g(X,X) = intensity emitted by x’ to x
e p(x, x'X") =intensity of light reflected from x” to x through
%
e S =all points on al surfaces

The ‘Rendering Equation’

» Thelight that hits x from x’ is the direct
illumination from x’ and all the light
reflected by x’ from all x”

* Toimplement:

— Must handle recursion effectively
— Must support diffuse and specular light
— Must model object shadowing

The ‘Rendering Equation’

*What's really hard about computing this?
1(x,x)=g(x, x'{g(x, x')+Jp(x, X, X (X, X )l }

*Theintegral...
— How can one compute I(x, x") for al points x and x'?
— Approximate!!!




» Rendering Equation
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Radiosity

* View-independent solution
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Progressive refinement

Gathering vs Shooting

-t lswa ]
. i Ve i il
S p—— |
r— ¥ T
| N p—p— i —T— T |
" L T
f -1 ¥ = 1
L ¥
i T r——- I i =y |
-l
. il
i 1. 2l
-
Lo S o
T
[ 5

Gathering

shooting

= by s bRty

= Fim cash patche
i ® imitially, unshig radasiy semiltanoe

sTqEEE epirLeg e T B e
LU = ik pureh with pristi=t snshid mergy
wadiply by el e wd i il sty ra b f

sy ey
= irad ghefirwand wonding of e ameils

]

wrd TRl T 14
L el ias o st [

vl iy P
* vyt poing, unlil creeeergenoe o goasd
imarsgh prtar

& K giang | CorAaT e o [PREESG

Shooting

L ]
cosb; cosf;
Ry = I—21'\/“' A
zr;
L]

— Shooting
(Progressive Radiosity)

— Hierarchical Radiosity
— Higher Order Radiosity

— ldeal Specular Reflection
— Glossy Specular Reflection

 Adaptive Refinement




* Hierarchical Radiosity
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* Hierarchical Radiosity
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* Hierarchical Radiosity

* Higher Order Radiosity

(h-refinement)
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* Higher Order Radiosity
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* Higher Order Radiosity
Buow(s,8) = > B'Ti(s,. T
1
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* Higher Order Radiosity

* Higher Order Radiosity .
— Hierarchical Radiosity
— Higher Order Radiosity
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— Two Pass Method

* Rendering Equation
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* Two Pass Method
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BRDF Diffuse Specular
* Diffuse: Radiosity

* Specular:

 Two Pass Method
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 Rendering Equation .
I-out ('9r v¢r) = I f(ginrgbmrgout r¢out)|—in('9in-¢|n)cos'9indwin
(BRDF)
Monte Carlo
il in Mordhe Casin ™ I .-"-
e . 1 A . b—— - | ¥
e Photon Map S o,

Monte Calro Radiosity

Lrad haarsesg
ERch iy SETHE BEL] P G

7iAS
i)

R L. [ LS

A~ % fet
Miprin Dario megetion
fre- 1k




Monte Calro Radiosity

Monte Calro Radiosity
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Refraction caustic
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