
Algebra 2 (2013)-Aalborg University

Lecture 9, March 5th

9th Lecture (C): Tuesday March 5th, 8:15–12:00. I will not be present during this
lecture, it is self-study.

We will study an application of the ring of quaternions (Example 3.1.2 in [Lau])
in this lecture. We will use the book: [Van] J. Van Verth, L.M. Bishop: “Essential
mathematics for games and interactive applications: a programmer’s guide”. Second
edition. Morgan Kaufman. ISBN: 0123742978; ISBN: 9780123742971. This book is
on-line available through AaU library: AUB link or Dawsonera link

Objects in a 3D game, such as an airplane or a person, are represented in the
real 3-dimensional affine space. Besides the position of the object, an orientation is
also needed, one should represent in which direction a person is looking or what the
direction of an airplane is. Furthermore, one also needs to rotate the objects (change
direction) when there is a movement.

When representing orientation/rotation, one wants to use a small number of val-
ues and to concatenate several orientations/rotations in order to form a new orienta-
tion/roation in an efficient way. There are several ways of representing the orienta-
tion/rotation (Chapter 5 in [Van]) but the most efficient one makes use of quaternions
(Section 5.5).

Moreover, when creating an animation, one should interpolate the movement since
an object can move in one direction while its orientation changes. Quaternions are also
used in this setting (Section 10.3).

Note that the book is written by and for engineers and does not use the language
of rings for quaternions, they are described in an elementary way. However, we can
understand all the computations with this algebraic structure.

The applications of quaternions can be found in Section 5.5 (Pages 185–201) and
Section 10.3 (Pages 458–468). However, it is also recommended that you read Section
5.4 and the introduction to Chapters 5 and 10 in advance.

Best regards,

Diego

http://primo.aub.aau.dk/primo_library/libweb/action/search.do?vl%28freeText0%29=Essential+Mathematics+for+Games+and+Interactive+Applications+A+Programmer%27s+Guide++second+edition&fn=search&ct=search&vid=desktop&indx=1&dum=true&reset_config=true&tab=default_tab&scp.scps=scope%3AAUB_PROJEKT_DC%2Cscope%3AAUB_SFX%2Cscope%3AAUB_AAL%2Cscope%3AAUB_ESB%2Cscope%3AAUB_KBH%2Cscope%3AAUB_VBN&vl%285789869UI1%29=all_items&vl%285800746UI0%29=any&vl%281UIStartWith0%29=contains
http://www.dawsonera.com.zorac.aub.aau.dk/depp/reader/protected/external/AbstractView/S9780080878614

