Topic 9:

Lighting & Reflection models

e Lighting & reflection

e The Phong reflection model
e diffuse component
e ambient component

e specular component
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Modelling Reflection: Diffuse Reflection
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Modelling Reflection: Diffuse Reflection
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Modelling Reflection: Specular Reflection
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Modelling Reflection:

Specular Reflection
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Modelling Reflection: Specular Reflection
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Modelling Reflection: Specular Reflection
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Modelling Reflection: Specular Reflection
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Modelling Reflection: Transmission
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Modelling Reflection: Sub-surface Scattering

"\C\),— Il‘ﬁ‘d’ Sourte.

e cleh{' Iljhl\

B

moterial

Subsu r(jaco, scouHe,mZﬁ ;

Ropresents the Ouporent of vellecked [ight-
tok scotters m ke matesials’ leror @flen
Hamm«fm) e Lome ext‘lrivg 0goin

- Exomples  mclnore skeiw, milk, §’ag)e}c.



uo/ "o vabsm?qce SCQH-@*W COPOQ\A& Slkcim)

Jemsu\ ek oll, S\6GearH’D|




QQY\&@N’Y\ wv\\/\ Smbsmrvqce SCQJV)('@‘W (*mvxs\\/\sce At oskl ’V\>

ensen ck ol S16GeAPH D




QQN)@A‘W\% w/ ) Smbsmr\?qce SCQH‘QJ‘WS COPOQU\Q, w\‘\\\(>

Jemsen ek ol , S\GGRAPH'D|




QQV\()@A‘W\% w it svxbsmr\?qce SCQH‘QJ‘WS C? u\ m\\\c>

Jemsen ek ol , S\GGRAPH'D|




QQV\()@A‘W\% w it svxbsmr&?qce SCQH‘QJ‘WS Csiim m\\\c>

Jemsen ck all, S16GeAPH D




The Common Modes of “Light Transport”
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The Phong Reflectance Model
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The Phong Reflectance Model
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Topic 9:

Lighting & Reflection models

e The Phong reflection model
e diffuse component
e ambient component

e specular component



Phong lllumination: The Diffuse Component
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Phong lllumination: The Diffuse Component

Rrad Smith Wkipedia Qttav\glt 09 wWeldence

-
/\h

GL/-

FQhJaSQH] Wik Pedm\

o A O\i?QU\SL POIWP looks B same @om all Ul‘u\)ma/ jm‘){—\o\/\g
*QMP\%%— Case . @ S\véj\e,/ ‘;ow\\— light source



The Diffuse Component: Basic Equation
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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: 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: Multiple Lights

of porvt B
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The Diffuse Component: Incorporating Color

of porvt B
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The Diffuse Component: General Equation
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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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Phong Reflection: Ambient Component
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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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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: Basic Equation
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The Specular Component: Visualization
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Phong lllumination: The General Equation
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Phong lllumination: The General Equation
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Topic 10:
Shading

e Introduction to Shading
e Flat Shading
e Interpolative Shading

e Gouraud shading

e Phong shading

e Triangle scan-conversion with shading



Shading: Motivation
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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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e Flat Shading
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Flat Shading: Main ldea
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Flat Shading: Key Issues
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Shading

e Interpolative Shading
e Gouraud shading
e Phong shading

e 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 Vertices
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Gouraud Shading: Computation at Pixels
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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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Gouraud Shading: Comparisons
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Gouraud Shading: Comparisons
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Phong Shading: Main ldea

Phoway shad, "o _

@ Interpolake \o»‘,v—»’c,si
’kb %e} —b’z\:\-),? oA ﬁ

—_ s D
@ Cowpuke LLK, M, <) makerial TR

S|

e A

Incy Aen{' h Sh[_

_@APQM%h to  Gouraund §\r\odm8_’

@ Swooth intensity variakions as -
WM Gouraud < OLd"V‘Ca =

@ ltondles speculare \/\\‘%\n\ig\r\\‘s (orrecty,
een Qoc \arge Friangles (Why?)

ol
- ey =2 P
L( -l;):) S > =\ To + a Ic( W\cxx<o, W s) + Vs Lg VY\OO((O) v Q,)
—_———— — “\/__/
\u\‘ev:-;ly :-g‘ o ent A Quse Specular
Pbodc. aw
PO\h‘l‘ F




Phong Shading: Comparisons
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Phong Shading: Comparisons
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Phong Shading: Comparisons
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Scan Conversion with Z-Buffering & Shading
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Scan Conversion with Z-Buffering & Shading
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Scan Conversion with Gouraud Shading
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Scan Conversion with Phong Shading
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Edge List Construction (w/ Gouraud Shading)
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Scanline Filling with Z-Buffering & Gouraud
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