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Lighting and Shading wrapup

Texture Mapping

Textbook Appendix A4, Chapter 15
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Today

 Lighting and Shading, odds and ends
 Phong shading vs. Gouraud shading

 Phong reflection/illumination vs. Phong shading

 Global illumination and ambient

 Blinn-Phong reflection and the halfway vector

 Color in OpenGL

 Toon shading

 Texture mapping introduction
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Lighting and Shading
odds and ends
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 Phong shading vs. Gouraud shading
 Gouraud == per-vertex normals and illumination. 

Interpolate vertex colors to fragments

 Phong == Interpolate vertex normals, per-fragment 
illumination

 Phong reflection vs. Phong shading
 P. reflection == an approximation of BRDF, into 

specular + diffuse + …

 Global illumination and ambient
 Ambient term is a crude approximation of global 

illumination

Global Illumination
Cornell box
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http://en.wikipedia.org/wiki/Cornell_box



2014‐03‐03

3

5

C3 Review: Normal Transform

 When is the normal matrix the same as the 
model-view matrix?
a) When the model-view matrix is a pure translation

b) When the model-view matrix is a pure rotation

c) When the model-view matrix is a scaling along only 
one axis

d) (a) and (b)

e) (a) and (c)
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C3 Review: Normal Transform

 To transform the normal, we need to pass a 
normal mapping matrix normalMatrix to the 
vertex shader. Which of the following creates 
the correct normalMatrix?

mv = V * M

mvp = P * V * M

a) 
normalMatrix = transpose(mv) 

b) 
normalMatrix = 
transpose(inverse(mv)) 

c) 
normalMatrix = 
transpose(inverse(mvp)) 

d) 
normalMatrix = transpose(mvp) 

Lighting and Shading
odds and ends
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 Switch to pen for 
 Blinn-Phong reflection and the halfway vector

 Color in OpenGL

 Toon shading







2014‐03‐03

5

Texture Mapping
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An example scene from 
Pixar’s Bolt
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http://ptex.us/ptexpaper.html
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Texture Mapping in Doom
ca. 1993!
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http://en.wikipedia.org/wiki/Doom_%28video_game%29

Example:
Pixar’s ptex
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Source: http://ptex.us/ptexpaper.html
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Another Example
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Source: (result of random web search)
http://blog.gamerdna.com/2007/03/27/anatomy-of-an-mmorpg/

First example
How to model the earth?
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