Animating an Object J
Tﬂmf by e Mateix %l
G, =M d
'ﬂb rF

-
i R ‘ H “" A W/ ]01/(17 froms , rifton
‘e/ Ne YCJIM/ Mo ALG/M{M



Representing Orientations
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Representing Rotations

numbers constraints

1. 3x3 Rotation matrix 7 g

2. Euler Angles 5 7

3. Angle-Axis /'f‘ / [U(: !
(exponential map) — 7 5

. Quaternions



Euler Angles
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* Euler’s Rotation Theorem (1776) ) &,

Theorema. Quomodocunque sphaera circa centrum suum conuertatur, semper
assignari potest diameter, cuius directio in situ translato conueniat cum situ initiali.

Angle-Axis

When a sphere is moved around its centre it is always possible to find a diameter
whose direction in the displaced position is the same as in the initial position.
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A bit more on Euler ...

* Notations introduced: /ﬂ"j f) &j 7£[)

e Historical context

1
e +1 =0

"

healtta




$

h)g

Euler and Complex Exponentials
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Multiplying Complex Num Ers
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Beyond complex numbers...
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Quater(nlon efinitions

W, %, Y,Z
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Quaternion Multiplication
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UniT Quaternions s /3:}3
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Uhit Quaternion rotation of a point
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Comments
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Conversion and Composition
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Interpolation of Quaternions
_';dlld'l n f‘//llMC. %/WM
pely) GW=(-D& + tde

Tlves -
ﬂ/ V/ﬂfm ) M jD bL
0 “é? ohd gpiones rerawlyz el

7’ ~lepsjet T whif 727/1.

Qe
CQ%/W’\Q (9} 6,‘ =Q-4, & — -Gy j

(o(9,
Yoen tote. sl i, /hﬂ«‘( > — —&



SLERP

A

%’ “4 V )»'Ma/ /W&/M[ "’7';3/'

04)=0-Ha, F 10, Felo]
F=o5 Lecve val/ —Wa/ )‘nﬁ//d“fq
< ovely-

“y 3@%&»/

+- + <o, 25 Q ?—\

Q {luyé@,,@zﬁ): C}n(Q-*)G)QI* gr,',,(te}
(/n & Ing

VLM. (Vo >Q( ‘@L



Interpolating Rotation Matrices

* Linear interpolation
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