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• We need a scalar multiplication   and a 
commutative addition 

• Geometric requirement for scalar multiples:
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Scalar multiplesScalar multiples

• We expect
• Based on matrix algebra this means:

or generally
• Let’s examine canonical transforms
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B and apply them alternately
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ApplicationsApplications

• Smooth animation curves
• Factoring transforms to create 
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• Animation
• 17 joints

• 17 4x4 matrices

• changing over time
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Applications
Animation analysis - PCA
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