Global Illumination Rendering
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Abstract

Rendering is the process of generating a photorealistic image from a 2D or 3D
geometry model. Global illumination is a method of rendering, which takes into account
both direct illumination and indirect illumination. Global illumination has many
methods, including ray tracing, path tracing, photon mapping, PBGI and so on. This
article is a short review of the history of Global illumination.



1 introduction
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2 rendering equation

rendering 4% 0> A 1986 £E4% David Immel 1 James Kajiya $2 ! ff) rendering
equation[1][2]

L(x,w,) = L,(x,w,) +
fgzn Li(x, wi)p(x, wj, wo)(w; - n)dw;
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3 difficulties of rendering
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4 global illumination

2RI AT PUE XN direct illumination+ indirect illumination. [3][4]1 J& 355
J6HE 2R direct illumination DA AOGAIIR S I (¥ AH BLAE .
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4.1 ray tracing

RIS E]: 1980-%

fiL &1 unbiased. simple parameters. physically-based

Skai: 7E light transport b U SIGH B8 B E 1R MEWC 8k, REHIE XS volume
rendering, Bff participating media )10

ray tracing J& tracing the path of light JF H. simulating the effects of its encounters
with virtual objects 1)777%. B —FhEE T SR RIS LA T %
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1980, whited ray trace #¢ & B, ‘& RIEH THH, BISEEMRM . i

1984, distributed ray tracing #% & B, ‘B 0] LA RTHEIE A, JRERE K 2
FoLk, BRAEITEER.

1986, path tracing %% & B, ‘& [FIFFE AT DL SR 158 [, {HE A M camera %
KA1 FHLR, S BT AR L E T W, W2 A BRDF 147,

1993, bidirectional path tracing #% & B, ‘& M light ¥+ camera Zig #f & 5 Y6 45
HoAr s I % & B E PR FE multiple importance sampling, MIS.

1997, metropolis light transport #%¢ & 1. 4[a#Z I8 AEH £ ), bidirectional
path tracing )M 7 JE % K. T metropolis light transport 4G H] path tracing $2|—%&
AR, FHMIXKEE BRI TS, AR EEgE.
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RIEIA 2 FUREg, —MOR e ReReE, A—FR s RHER . #AE
F—F I E A7 . Monte Carlo based methods. Path guiding. Next event
estimation. Regularization. % 37.7F 58 —Fh % E #7545 : Gradient domain
rendering.

Monte Carlo based methods H =211 JLF 1 R B s .

PSSMLT [Kelemen et al. 2002] ERPT [Cline et al. 2005]

HSLT
[Kaplanyan 2014]

Improved HSLT Specular Manifold Sampling
[Hanica et al. 2015] [Zeltner et al. 2020]
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4.2 radiosity
RIS E]: 1985-1990
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4.3 photon mapping
RIS E]: 1996-%
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1 Photon map is reused between different pixels
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[Krivanek et al. 2014] [Bitterli et al. 2017] [Deng et al. 2019]



4.4 PBGI point-based global illumination
GRS A]: 2008-2015
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1 Practical Global Illumination
2 Nosie free
3 Controllable
R
1 biased
2 Too many parameters
3 Expensive memory cost
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3 Adaptive rasterization for visibility

4 1% indirect component
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Diffuse or even glossy

Indirect component

7
Typical range : 4x4 to 128x128
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4.5 many-lights
TEERETE]: 2005-2013
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