
SYMBOL MEANING

vector original

vector rotated

unit vector of rotation axis

rotation angle

unit vectors orthogonal

unit vectors rotated

Rodrigues' rotation formula  

Reference: https://www.cnblogs.com/xpvincent/archive/2013/02/15/2912836.html

symbol table  

analysis  

Here we can write  as:

Relationship between unit vectors  and :

Represent vector rotated  with unit vectors :

Represent , with  respectively:
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Replace ,
with  respectively:

Write cross product  as Antisymmetric Matrix[ ]:

formula  

Eventually, replace  with :

That means if we know , we can calculate vector rotated 

rotation matrix  

Here define rotation matrix , we have :

Consider  and :
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Replace  with :

Euler formula  

notice ,
and 

So, with these 

To sum up
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quaterion  

Think about the quaterion :

Rules of quaterion computation are

Product of any , notice here  are vectors,  are scalars
and notice :

Then think about the quaterion of vector ,
and normal quaterion ,
notice that :

Compare with rotation matrix :
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Try to make

Set parameter , to make , notice  then:

So when we select , notice  is unit vector of rotation axis, must have:

quaterion can implement rotation,  is unit vector of rotation axis,  is rotation angle:

Euler formula of quaterion  

Consider the Euler formula of quaterion,

notice that :
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