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Literature

 Chapter 3 and 7 of my dissertation

 Chapters 4 and 9 of „Foundations of Geometric Algebra Computing“
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Inverse kinematics application

 Optimizations on the algorithmic level

 Embedding of quaternions

 No need of trigonometric functions

 [Hildenbrand et al. ICCA 2005]
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Quaternions

 Identification in geometric algebra:
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Quaternions in geometric algebra
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Quaternion computations in Maple
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The imaginary units
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The imaginary units
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Quaternion product computations in Maple

 The product of pure quaternions is based on the scalar and cross product
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Rotations based on unit quaternions

 ! L has to be normalized!
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Rotations based on unit quaternions
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Rotations based on unit quaternions

 Note: we´ll see an inverse kinematics algorithm using this property
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Direct computation of quaternions

 Compute a quaternion that 
rotates an object from P1 to P2
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Efficient computation of quaternions
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Efficient computation of quaternions

 Note: no need of computing trigonometric functions in case of the 
computation of a quaternion describing the transformation of a joint angle 
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Inverse kinematics algorithm

 Chapter 9 of the book „Foundations of Geometric Algebra Computing“ 
(Avalon.clu)
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Inverse kinematics algorithm
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Inverse kinematics algorithm
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Thanks a lot …


