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Orientation & Rotation

There are many ways to describe the rotation

1. Rotation Matrix
2. Euler angles
3. Axis-angle
4. Rodrigues Formula
5. Rotation Vector
6. Unit Quaternion

(Euler Parameters)
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https://en.wikipedia.org/wiki/
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The Euler Angles are three angles introduced by Leonhard Euler
to describe the orientation of a rigid body with respect to a fixed coordinate system.
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Gimbal

• Hardware implementation of Euler angles
• Camera, airplane, maya, etc
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Gimbal Lock

Gimbal lock is the loss of the one degree of freedom at certain alignments of the axes.

https://www.youtube.com/watch?v=zc8b2Jo7mno&t=193s
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Rotation := Axis vector + Angle

e.g.) X-axis, 90 degrees

Rotation Vector
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e.g.) OpenGL
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The Relation: Rotation Vector, Rotation Matrix, Quaternion, Rodrigues Formula

Axis-angles
Rotation 
vector

Rotation 
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The Relation: Rotation Vector, Rotation Matrix, Quaternion, Rodrigues Formula
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Quaternion to Matrix
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The Rodrigues rotation formula is formula that rotates a vector in three-dimensional space using an
arbitrary axis and angle of rotation.

• It allows vectors to be rotated without directly computing rotation matrices.
• high computational efficiency
• computer graphics, robotics, SLAM(Simultaneous Localization And Mapping)
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Rodrigues Formula

3D rotation

Special Case -> General Case(Rodrigues Formula)
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Rodrigues Formula: Special Case

3D rotation
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Rodrigues Formula: Special Case
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Rodrigues Formula: General Case
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Rodrigues Formula: General Case
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