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Koordinatentransformation 
 

Koordinatendarstellung eines Vektors 

 

Vektor 𝐚(t) 

 

 

Koordinatensystem K {O, 𝐞x , 𝐞y , 𝐞z}  Koordinatensystem K′ {O′, 𝐞x′  , 𝐞y′  , 𝐞z′} 

 

 

 

 

 

              

  𝐚 =  ax𝐞x + ay𝐞y + az𝐞z    𝐚 =  ax′  𝐞x′ +  ay′  𝐞y′ +  az′  𝐞z′ 

 

𝐚K = [

ax

ay

az

]    𝐚K′ = [

ax′

ay′

az′

] 

Koordinatentransformation 

𝐞x′ = Sxx′𝐞x + Syx′𝐞y + Szx′𝐞z 𝐞x′K = [

Sxx′

Syx′

Szx′

] = [

cos(∠xx′)

cos(∠yx′)

cos(∠zx′)
] 

𝐞y′ = Sxy′𝐞x + Syy′𝐞y + Szy′𝐞z 𝐞y′K = [

Sxy′

Syy′

Szy′

] = [

cos(∠xy′)

cos(∠yy′)

cos(∠zy′)

] 

𝐞z′ =  Sxz′𝐞x + Syz′𝐞y + Szz′𝐞z 𝐞y′K = [

Sxz′

Syz′

Szz′

] = [

cos(∠xz′)

cos(∠yz′)

cos(∠zz′)

] 

 

  

Sxx′  

Szx′  
Syx′  

= |𝐞x′| ∙ cos(∠yx′) 
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 𝐚 = ax′  𝐞x′ + ay′  𝐞y′ + az′  𝐞z′  

 

𝐚K = ax′  𝐞x′K + ay′  𝐞y′K + az′  𝐞z′K  

      =  ax′ [

Sxx′

Syx′

Szx′

] + ay′ [

Sxy′

Syy′

Szy′

] + az′ [

Sxz′

Syz′

Szz′

]  

[

ax

ay

az

] = [

Sxx′

Syx′

Szx′

Sxy′

Syy′

Szy′

Sxz′

Syz′

Szz′

] ∙ [

ax′

ay′

az′

] = [

S11

S21

S31

S12

S22

S32

S13

S23

S33

] ∙ [

ax′

ay′

az′

]  

 𝐚K   =               𝐒KK′             ∙   𝐚K′   Transformationsmatrix K′ →  K (Drehmatrix) 

 

Eigenschaften einer Drehmatrix:  𝐒KK′ = [𝐞x′K 𝐞y′K 𝐞z′K] 

Es gilt: ‖𝐞x′‖ = ‖𝐞y′‖ = ‖𝐞z′‖ = 1  ,      𝐞x′ ∙ 𝐞y′ = 𝐞x′ ∙ 𝐞z′ = 𝐞y′ ∙ 𝐞z′ = 0 

Daraus folgt: 

𝐒KK′
T ∙ 𝐒KK′ = [

𝐞x′K

𝐞y′K

𝐞z′K

] ∙ [𝐞x′K 𝐞y′K 𝐞z′K] = [

𝐞x′ ∙ 𝐞x′ 𝐞x′ ∙ 𝐞y′ 𝐞x′ ∙ 𝐞z′

𝐞y′ ∙ 𝐞x′ 𝐞y′ ∙ 𝐞y′ 𝐞y′ ∙ 𝐞z′

𝐞z′ ∙ 𝐞x′ 𝐞z′ ∙ 𝐞y′ 𝐞z′ ∙ 𝐞z′

]

K

= [
1 0 0
0 1 0
0 0 1

]  

    𝐒KK′
T ∙ 𝐒KK′ = 𝐒KK′ ∙ 𝐒KK′

T = 𝐄  Drehmatrix ist orthogonal 

       𝐒KK′
−1 = 𝐒KK′

T  

       det 𝐒KK′ = 1 

       �̇�KK′ ∙ 𝐒KK′
T = �̃�K = [

0 −ωz    ωy

   ωz   0 −ωx

−ωy    ωx   0
] 

       𝛚K =  [

ωx

ωy

ωz

]   

Rücktransformation:  𝐚K′ = 𝐒KK′
T ∙ 𝐚K mit 𝐒K′K = 𝐒KK′

T  

Darstellung in K 

Winkelgeschwindig-

keitsvektor 

dargestellt in K 

 


