CS 498 VR

Lecture 6 - 2/05/2018

go.illinois.edu/VRlect6

go.illinois.edu/VRprojects



https://go.illinois.edu/VRlect6
http://go.illinois.edu/VRprojects

2D and 3D Matrices: Linear Transformations

3D Picture Box



http://www.senocular.com/flash/tutorials/transformmatrix/examples/3dpicturebox.html

2D Linear Transformations: Compositions
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2D Linear Transformations: Compositions

1. Order of multiplication matters?

2.  Which one gets applied first
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Linear Transformation online toy



http://math.mercyhurst.edu/~lwilliams/Applets/algebra/linearTransformations.php

2D Linear Transformations: Review




2D Linear Transformations: Inverse




2D Linear Transformations: Inverse
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Rigid Body Transformations
Degrees of Freedom?

2D 3D
Easy 2 3
More Difficult 1 3

Most Difficult 3 6




3D Canonical Rotations: Yaw, Pitch, Roll

Also called Euler angles



3D Canonical Rotations: Roll




3D Canonical Rotations: Pitch




3D Canonical Rotations: Yaw




Parameterizing a 2D Sphere

1. Singularities

2. Shortest distances



Parameterizing Rotations: Yaw, Pitch, Roll
\

1. Singularities

2. Shortest distances



Parameterizing Rotations: Yaw, Pitch, Roll

1. Commutativity




Representing Rotations: Euler’'s Rotation Theorem

Theorem:

1.Axis-Angle Representation:

2.Unit Quaternions:
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Representation of Rotations: Unit Quaternions
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From Axis-Angle to Unit Quaternions
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Unit Quaternions Examples




Unit Quaternions: Compositions, Inverses and Duplicates




Unit Quaternions: Compositions, Inverses and Duplicates

What is the inverse of q?



Unit Quaternions: Multiplication
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Homework
e Lavalle, CH 3.2, 3.3

e Survey for class projects VIRTUAL REALITY

Steven M. LaValle




