
 
Quaternions

Quaternions are hypercomplexnumbers composed of a realand a vector parts
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Thequaternion algebrastates that
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Multiplication table
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Giventhatthemultiplication oftwoquaternionsyield
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Hence theresultof quaternion multiplication is identical totheresult of rotationcomposition
usingtheEulersymmetric parameters Thus wecanusequaternions torotate referencesystems

tochangebasis
Notei Thequaternionmultiplicativeinverse is theconjugatequaternion É 1 E
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Basistransformation using quaternions

let Iaand Isbetwo referencesystem relatedbytheEulersymmetricparameters1411 let
I bea vector in whichitsrepresentation in Ia isknown Ya Wewanttofind Is using
quaternions

Considerthefollowingoperation s a Ia QLotta Quaternionwithrealpartoandvector
partva

a YaQ 1 ELotta q E 4 E loq v.atE t 0 E que VÁE
11 E I YEE Na VÁE

vector
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Thus

QYaQ IM EtE 2E É 21E Ia NoteTherealpartofthequaternionÉYaE willalwaysbe 0Cba
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Rotationcompositionusingquaternions

Letesabethequaternionthattransforms Iainto Is andQasbethe quaternionthattransforms
Esmto E Thus thequaternion thattransforms IaintoFecanbecomputedusing
Yb ÉbalaQue Y y CRs
Ic EcbIbEcb

Yc ÀcbÉbaIa QbaQdo
However Ia QcalaÉca Sincethisresultisvalid TI ER then

Eca QsaQas Notice thatthemultiplicationorderis inverseofthatoftheDCMs


