3D Angular Velocity Calculations

Method:  Derivative of Rotation Matrix

Define vector â as having components ax, ay, az

To rotate â from a local (rotating) coordinate system to a global (fixed) coordinate system, the following transform holds:

â  =  [R] â',  

where â' is a fixed vector in the local

 



coordinate system,





â is the vector in global coordinates,





and [R] is the rotation matrix.

In longhand notation, this equation appears as





If we take the first derivative of â in shorthand notation, we get

dâ/dt = [ EQ \o(R,•) ]â' 
where [ EQ \o(R,•) ]is the first derivative of every





element of the rotation matrix.

We may also take the first derivative of â with the equation

dâ/dt = [R] (
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X â') where 
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 is the angular velocity of vector â in





the local coordinate system.

Equating these last two equations yields

[ EQ \o(R, •) ]â'  =  [R] (
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Premultiplying both sides of this equation by [R]t gives

[R]t [ EQ \o(R, •) ]â'  =  (
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which in longhand notation is 





Using a matching approach to developing the equations for angular velocity, we get


'x  = L3 EQ \o(L, •)  2  + M3 EQ \o(M, •)  2  + N3 EQ \o(N, •) 2

'y  = L1 EQ \o(L, •)  3  + M1 EQ \o(M, •)  3  + N1 EQ \o(N, •) 3

'z  = L2 EQ \o(L, •)  1  + M2 EQ \o(M, •)  1  + N2 EQ \o(N, •) 1
_969969456.unknown

_969969605

_969969846

_969969435.unknown

