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Lecture 05: Scenes
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We have always been looking down the  axis!

And the eye has always been at the origin.
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By the end of today's lecture, you will be able to:

set up a camera to look in more general directions,

use homogeneous coordinates to represent all our 3d transformations with a 4x4 matrix,

compound rotations, scalings and translations of objects in your scene into a model matrix,

transform the normal vector of objects in your scene using a normal matrix.
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What is the ray direction then?
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How should we place a model in the scene?
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How should we place a model in the scene?
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How should we place a model in the scene?
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How should we place a model in the scene?
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How do we animate and/or interact with our model?

Transformations! We'll look at scaling, rotations and translations.

12











Rotations about the x, y and z-axes.

Rθ,x =
⎡⎢⎣1 0 0

0 cos θ −sin θ

0 sin θ cos θ

⎤⎥⎦Rθ,y =
⎡⎢⎣ cos θ 0 sin θ

0 1 0

− sin θ 0 cos θ

⎤⎥⎦Rθ,z =
⎡⎢⎣cos θ −sin θ 0

sin θ cos θ 0

0 0 1

⎤⎥⎦Model not centered at the origin?

First translate model to origin, then rotate, then translate back.
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Example: Transforming the top-right corner (dot) of the square.

Using : S = , R = , T = .
⎡⎢⎣s 0 0

0 1 0

0 0 1

⎤⎥⎦ ⎡⎢⎣ cos θ sin θ 0

− sin θ cos θ 0

0 0 1

⎤⎥⎦ ⎡⎢⎣1 0 −px

0 1 −py

0 0 1

⎤⎥⎦ 22



Solution: .

  

  

M = T
−1
R
−1
SRT
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Exercise: Rotate the Earth about its center.

Rotation about -axis is called theta,

Center of the Earth is called center,

Look up glMatrix documentation (vec4 and mat4)!

Click to open the editor.

y
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file:///Users/philip/Documents/github/csci461f25/site/chapter05/index.html#exercise1-editor




Summary
Transform ray direction using change-of-basis ,

Read transformations from right-to-left.

Transform normals using inverse-transpose of transformation.

B

26


