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Koordinatentransformation

Koordinatendarstellung eines Vektors

Vektor a(t)

2 Y

Koordinatensystem K {0, ey , e, , e,} Koordinatensystem K’ {0’, e, , ey, e,/}

a = ayey +aye, +a,e, a=ages+agyeys+ ayey
aX
aK = ay
aZ

ay’
ag = |3y’
a,s

Koordinatentransformation

[Sexr]  [cos(2xx)]
ey =Sex+Sey+5S,0e,  egg= Syx' | = [cos(2yx")
[S,r] | cos(zzx"))
[Sxy']  [cos(zxy))]
e, = Syye,+ S, e, +S, e, ey =[Sy |=|cos(zyy)
S,y [cos(4zy")]
[Sy.]  [cos(zxz")]
e, = Syyex+Sye,+5,0e,  epg= Syz' | = | cos(zyz")
S| |cos(zzz"))

= |e,| - cos(zyx’)
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a =ageystayey+a,ey

Darstellungin K

ag = ay ey + Ay’ €yrg +a, e,k

Sxx' SXY’ SXZ’
= ay [Syx'| +ay, [Syy' [ + 2 Sy
SZX’ Szy' Szz'
dx Sxx! SXY' Sxz! ay’ Si1 Siz Si3 Ay’
[ay] = Syx’ Syy’ Syz’ : [ay’] = [521 S22 S23] : [ay’]
laz | Six' Szy' Sgz \aZ’ , S31 S3z Szzl 1Az
Y Y Y
a = Skx’ ag’

Transformationsmatrix K' — K (Drehmatrix)

Eigenschaften einer Drehmatrix: Sy = [€xk  ©€y'’x  €z/kK]

Esgilt: [legll = |ley/||=llegll=1, ey-ey=es-ey=e

Daraus folgt:

. [eXrK eer leK] = eyr T ey eyr 'eyr
eZ' . eX' ezl . eyl

eX,K] €y €y ey ey

T —
SKK’ - SKK’ - [ey,K
€K

—> S~ Sk’ = Ski’ * Sgir = E

-1 _ T
O Sk =St

(‘OX
% (l’K = |:(A)y]
(‘OZ

Rucktransformation: ayg = Sg,. - ag mit Sk = Sgyer

<> det SKK’ = 1

. T -
O Sk Skk' = Wk =

l'eZIZO

€y - ey 1 0 O
€y ez'] = [0 1 0]
€, "€y K 0O 0 1

Drehmatrix ist orthogonal

0 —W, Wy
w, 0 —wy
—Wy Wy 0
Winkelgeschwindig-

keitsvektor
dargestellt in K



