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Abstract of Course

The course covers basic principles and applications of fractals,
supported by video animations and live demonstrations. Its goal is to
present the theoretical foundations of fractals from the computer
graphics point of view, their algorithmic generation and their uses in
modeling with emphasis on the basics. Topics include:

Random fractals

Visual introduction to fractals: coastlines, mountains and clouds, a
survey of fractals in Nature, fractal dimension, statistical vs. exact self-
similarity, fractional Brownian motion, representations in the spectral
and time-domain, construction by random successive additions,
lacunarity, rescale-and-add method for multi-variable fractals allowing
variation of dimension and crossover scale.

ical systems and fractals
Fast algorithms for Mandelbrot and Julia sets and their 3D-rendering,
relation between fractals and chaos, and iterated function systems with
applications in image compression, a film with interviews with Benoit
Mandelbrot and Ed Lorenz.

Modeling

L-systems and biologically based modeling, developmental plant models
with animation, fractals properties of plants, models of plant organs.
computer demonstrations.
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1. Visual Introduction to Fractals........................cvvvueuueenen... 8.00 a.m.
R. Voss

2. Basic Algorithms for Random Fractals.............................. 9.45 a.m.
D. Saupe

3. L-Systems and Fractals L.............cccccooevvreirriviinirinnncennnne, 11.30 a.m.
P. Prusinkiewicz

Lunch break.........coooviiiiiiiiiiiiiiicr et 12.00 a.m.

4. L-Systems and Fractals IL..................cccccorrevniiirnninnenennnnns 1.00 p.m.

P. Prusinkiewicz

5. Deterministic Fractals.............cccc....oiiiiniiiiiiiiiiiiinnnnnn. 2.15 p.m.
H.-O. Peitgen

6. Fractals: An Animated Discussion (film).......................... 4.00 p.m.
H.-O. Peitgen, H. Jiirgens, D. Saupe, C. Zahlten

Summary and Closing........cccocceeiiiiiiiiiiireeecirreeirieereeeeenees 5.00 p.m.

ITimes are only approximate and may change according to break schedule and other
circumstances



Contents of Course Notes

Part1 Random fractals

1. Fractals in Nature: From Characterization to

5310110 ) F: 17 ) o O SU 0-1 to 0-50
Richard Voss
2. Random Fractals in Image Synthesis........ccccceeervrvrernnnnnenn 1-1 to 1-29
Dietmar Saupe
3. Point Evaluation of Multi-Variable Random Fractals.......... 2-1t02-13

Dietmar Saupe

4. The Synthesis and Rendering of Eroded Fractal Terrain......4-1 to 4-10
F. Kenton Musgrave, Craig E. Kolb and Robert S. Mace

5., TransPareNCIeS....cciceniiiiiniiiiiiieiiiieeieeieciesaeenineresasasenennns 5-1t0 542
Dietmar Saupe

Part2 Deterministic Fractals and Iterated Function Systems

6. Fractal Basin Boundaries: Julia Sets and the

Mandelbrot Set.......ccoviiiiiiiiiiiiit e, A-1 to A-52
Heinz-Otto Peitgen, Hartmut Jurgens, Dietmar Saupe
7. Julia Sets and The Mandelbrot Set : Algorithms .............. 6-1to 6-33
Heinz-Otto Peitgen
8. The Beauty of Fractals Game, User Manual........................ 7-1t0 7-8

Hartmut Jurgens, Heinz-Otto Peitgen, Dietmar Saupe,
Marc Parmet and Thomas Eberhard

9. Fractals: An Animated Discussion (film)...........ccuuu......... 8-1to 81
Heinz-Otto Peitgen, Hartmut Jurgens, Dietmar Saupe
and Cornelia Zahlten

10. Introduction to Iterated Function Systems: Encoding

Images by Simple Transformations..........c.ccoeevuieevnnnnnnnns B-1to B41

Heinz-Otto Peitgen, Hartmut Jurgens, Dietmar Saupe

Part3 L-Systems and Fractals

11. The Algorithmic Beauty of Plants... ............... (under separate cover)
Przemyslaw Prusinkiewicz and Aristid Lindenmayer





