
 
Euler angles

Euleralsoprovedthatany directioncosinematrix canbe written as a compositionofrotationsabout
thereferencesystemaxes Forexample it is possibletofind 4 Gand in which
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Thefollowingrotation sequencesarevalid

I Z I 2 I 2 3 I 2
1 2 3 2 I 3 3 I 3
1 3 2 2 3 I 3 2 1

Noticethat a DCM canbewritten in severalforms eg
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Hence theEulerangles mustbe specified together withthe rotation axis

Thisrepresentation has singularities Therearecases in which a DCM cannotberepresented using aspecific
rotationsequence Forexample let'sanalyze thecase ofthesequence 3 I 3 with 02 0
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Inthiscase wehaveonly I rotation of Qe 9 abouttheE axis Thismeansthatit is impossibleto
distinguish between 0 and 03
Formore information see Gimballock

Giventhoseproblems theEulerangles arerarelyusedtopropagate thealtitude Howevertheyareoften
used to visualizetheattitudesincetheyprovide a geometric representationthatcanbeeasily
interpreted

Notes 1Thecompositionoftherotations isnotcommutative Hencetheorder matters
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