Advantages and d é@dvéntages of angle-axis
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. Angl |;§( Q§r|entat|on representation.
P(ﬁparameg% re needed

* Orientations represented in angle-axis cannot be addedtogether
easily.
* We can neither multiply nor add rotation axis or rotation angle.

* We should convert the angle-axis rotations to rotation matrices, then multiply
them.



Conversion from rotation matrix to Euler angles
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. The RMiEr angle?@g%e derived as:

e R =

*Sp = T131
* There are two solutions for :
e f=—sin"lry

« B =180°+sin"1ry,
We choose one solution, namely the solution satisfying —90° < f < 90°
 Thus, we always have cos(8) = 0
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Uses of the homogeneous transformation matrix T
uk
1. Description of frame r {@ga\%%o

Given two fram !(xﬁsﬁ%i% @N&ﬁra me 1,
the m )e\T\@a describe the
full relatlon (orlentatlon and translation)
between the two frames. ®

2. Transforming the reference frame of Y

a point p from frame 1 to frame 2:
1ﬁ1 — T21 zﬁz




Uses of the homogeneous\(transformation matrix T

3. Transforming a point tr%%’@hﬁ)g’es
with rigid-bod g
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* Frame 1 is the |n|t|aI / world
reference frame.

* A point pq is transformed to the new -
position p, durmg the rigid motion

described by T;.

* p, =T;py
* Note that p; and p, are
homogeneous vectors, we dropped

the for simplicity.
* p; and p, are referenced to frame 1
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