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Rotation Matrix: Definition

R is an orthogonal matrix meaning that or



Rotation Matrix: Basic Rotations



Rotation Matrix



Rotation Matrix: Mobile Frame



Rotation Matrix: Fixed Frame



Rotation Matrix: Mobile Frame

Considering the following rotations:

• FF1 around z

• FF2 around y’

• FF3 around z’’

Starting from the fixed frame FF0 solve the foward and inverse problem of the given Euler angles.



Grübler’s equation



Grübler’s equation

Some mechanism have three kinematic pairs concurring on the same
joint

Such configuration can lead to confusion for mechanical 
modeling 
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Grübler’s equation
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In this condition the mechanism can
be decomposed and applying the
Grübler Formula would allow to find
the exact number of degrees of
freedom



Grübler’s equation
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Grübler’s equation



Grübler’s equation




