Topic 9:

Lighting & Reflection models

e Lighting & reflection

e The Phong reflection model
¢ diffuse component
e ambient component

e specular component
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Modeling Reflection: Diffuse Reflection

"\QL [I'SLA' Sourte.

SM,Q‘@ lwct&@mi‘ llﬂm‘
SCAWHH
N

W\a‘cem‘cxl

DVQQA% N;Qled’?or\

-Pq;msevﬁs ‘wote” cowponent OQ rellected]  fight
. USWJLE[j used Ee} ,ll‘oujk(/ YUJ\.@\C;&S (C/a,% eggs‘/ae//,&tlc)




Modeling Reflection: Diffuse Reflection
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Modeling Reflection: Specular Reflection
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Modeling Reflection: Specular Reflection
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Modeling Reflection: Specular Reflection
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Modeling Reflection: Specular Reflection
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Modeling Reflection: Transmission
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Modeling Reflection: Sub-surface Scattering

"}QL [I\CS}\+ Source.

MCI&OM{' llﬂht\

al

o

Vv\alc et al

§ (/\b N VC(ZCA, SCOL%(’O”I’ .

‘ %vaﬁﬁ i Ouporent @Q lecded light
'H/\O&* SC»O(H'Q/" M ‘HV\L VV\(JT&;NOL['S I’V)(QNOP' (@,&g/\
{"thmeQ‘l‘Oh> MOTQ, ex:{—rv% agein

: EXO\W\P\QS melure skiw, milk, g’ag)o/{-a‘

?ev\dmw\ w/ D Smbsm\?ace scatterivo Coeaﬁme, skin)
F

Jﬁwsu\ ek oJL, S16G-eAPH D)



wile SV\bSW?ace scattecin.

C*mws‘m;cg Wt Sk‘m>

\>€/V\SLV\ ck o\)lJ S16GRAPH/D|

10



RQV\&QA‘\W\% w it vabsvxrgqce SCGJ(J(‘U‘\"\AQ CF\Al W\}\\c>

Jemsen ck al, S16GeaPHD|

@ende,r\w\% w svxbsw\?qce swﬁeﬂ'«ﬂg Csim m‘\\k>

)ev\su\ ek al, S\eGearH’o|

11



The Common Modes of “Light Transport”
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The Phong Reflectance Model
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The Phong Reflectance Model

Boract Smith Wikipedio
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Topic 9:

Lighting & Reflection models

¢ The Phong reflection model
¢ diffuse component
e ambient component

e specular component
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Phong Reflection: The Diffuse Component
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The Diffuse Component: Basic Equation
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The Diffuse Component: Foreshortening
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The Diffuse Component: Foreshortening
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The Diffuse Component: Self-Shadowing
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The Diffuse Component: Incorporating Color

v lowlvg qum,

W\alc et al

o A diggl/\g— POth‘ lOO\C@ 'P'\Q_ Sowe QVW\ a\\ UI‘MI’V\% ?O;'l'i_\mg
.C)O[OmA Sources Ond  colored objeg{;; ore houndled |<>161 mg]d&m\g
e ReB OOWPOWJWGJe- eodin cdom  seperciely

)
STy, =N 2T, max( 0, $3) 4=R05
]V’H’M‘kj °f colo~ o MQmQ‘H 0—? color com‘oow{-q
component ¢ ab pm\)ecﬁ'ov‘ °€ p qur ot source. |

The Diffuse Component: General Equation

v low!vg Plam,

oubward s« «-Qme

Pw)u;hw normal
of port ¥ ?\\‘ 3 / B
5, !
2
[
W\a‘ceﬂal ?

PMHﬂq@ oall %@6‘“@:

-
EF[T = r"l/q Z IC/" qu<o/ S\;.Y)M

19



Topic 9:

Lighting & Reflection models

e The Phong reflection model

e ambient component

Phong Reflection: Ambient Component
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Phong Reflection: Ambient Component
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Phong Reflection: Ambient Component
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Topic 9:

Lighting & Reflection models

e The Phong reflection model

e specular component

Phong Reflection: The Specular Component
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The Ideal Specular Component
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The Ideal Specular Component
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The Ideal Specular Component
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Phong Reflection: Off-Specular Reflection
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The Specular Component: Visualization
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Phong Reflection: The General Equation

RBorad Smith Wik pedio

Ambient Diffuse

Specular =

Phong Reflection

\_,_\_N/N

— =

inbensity ok ol ent A LRusc Specuwloar
poogection o8

PO\%{‘ ?

(23,3 T T mes(035) e T 7]

Topic 10:

Shading

e Introduction to Shading
e Flat Shading

e Interpolative Shading
® Gouraud shading
* Phong shading

e Triangle scan-conversion with shading
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Shading: Motivation
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Shading: Problem Definition
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Basic Approaches to Shading
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Flat Shading: Main Idea
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Flat Shading: Key Issues
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Topic 10:

Shading

¢ Interpolative Shading
e Gouraud shading

¢ Phong shading

¢ Triangle scan-conversion with shading
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Interpolative Shading: Basic Approaches
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Gouraud Shading: Computation at Vertices
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Gouraud Shading: Computation at Vertices
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Gouraud Shading: Computation at Pixels
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Gouraud Shading: Comparisons
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Gouraud Shading: Comparisons
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Phong Shading: Main ldea
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Phong Shading: Comparisons
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Topic 10:

Shading

¢ Interpolative Shading

¢ Triangle scan-conversion with shading
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Scan Conversion with Z-Buffering & Shading
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Scan Conversion with Phong Shading
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