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My First Encounter...

Apple ][ pascal, turtle graphics
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My Second Encounter...

B Star Trek I1: Wrath of Kahn (1982)
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http://upload.wikimedia.org/wikipedia/commons/6/6d/Animated_fractal_mountain.gif
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My Procedural Textures
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 RenderMan Shading Language (Pixar 1989)
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Terragen

[enad Lughbeng Selbragt
% Dakermg 4|

http://www.planetside.co.uk/terragen/

‘%”"E'F %g %3% “);

| ttp://www.speedtree.com/ speed tree@)'
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Interactive vs Procedural (script)
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1: (0,0,-2) (1,1,0) 2 quad

2: /cyan setcurrentmaterial
5 poly2doubleface

3: (0,1,1) extrude

4. (0,0,1) (1,0,1) normalize
0 project ringplane

CEDEC 2008

5:
6:

7.

K. Miyata @ JAIST

(2,0,0) (0,1,-1) 2 quad

/yellow setcurrentmaterial
5 poly2doubleface

0 bridgerings

http://www.generative-modeling.org/
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http://en.wikipedia.org/wiki/Image:GML-example-gehrung.png

GML:

[ :pr :ml :pt ] (0,0,1) 5 1 circleseg 5 poly2doubleface
[ :pt :mr :pl ] (0,0,1) 5 1 circleseg (0,0.4,5) extrude
arrayappend -

[ (-0.5,-1,0) dup (0.5,-1,0) dup ]
arrayappend

oy : 5, )
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http:/www. generative-modeling.org/
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RenderMan Shading Language

surface
brick (  floatKa=1,Kd=1;
color brickcolor = color "rgb" (.6,.1,.1);
color mortarcolor = color "rgb" (.6,.6,.6);
float raggedamp = 0.04, raggedfreq = 12;
float jagged = 0.006, brickvary = 0.3;
float brickwidth = .28, brickheight = .07;
float mortarthickness = .014; float rowvary = .5;
float pitting = 0.01; float pockfrequency = 10,
groovedepth = 0.01; )

d
#define MINFILTERWIDTH 1.0e-7

#define sqr(x) ((x)*(x))
color beolor, Ct;
normal Nf; float sbrick, tbrick, w, h;

float ss, tt; float swidth, twidth;
http://www.renderman.org/
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(fractal)
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http://classes.yale.edu/fractals/IntroToFrac/InitGen/gasket.html
http://classes.yale.edu/fractals/IntroToFrac/InitGen/InitGenTree.html
http://classes.yale.edu/fractals/IntroToFrac/InitGen/InitGenRotation.html
http://classes.yale.edu/fractals/IntroToFrac/InitGen/InitGenTree.html
http://classes.yale.edu/fractals/IntroToFrac/InitGen/KochGen.html
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http://www.home.aone.net.au/~byzantium/ferns/index.html
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Video Feedback

David Hagar

http://www.geocities.com/CapeCanaveral/Campus/8446/index.html
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fBm (fractional Brownian motion)
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fBm(fractional Brownian Motion)

B(t)-B(t,) =|t-t,|'/2
E(B(t)-B(t,))=0
V(B(t)-B(t,))=2D] t-t

ol

fBm
Bf(t)_Bf (to) 8|t_to|H
E(B; (1)-Bs (t,))=0
V(Bf (t)_Bf (to))ZZDlt_to|2H
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E[By(t) By(s)] = 72(|t}*" + [ - [t-s[*)

H> H="% H <
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http://classes.yale.edu/fractals/RandFrac/fBm/fBmp75Mv.html
http://classes.yale.edu/fractals/RandFrac/fBm/fBmp50Mv.html
http://classes.yale.edu/fractals/RandFrac/fBm/fBmp25Mv.html
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http://www kenmusgrave.com/
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1 step

K. Miyata @ JAIST

3 steps
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Gardner

G.Y.Gardner, “Send in the clouds,” SIGGRAPH199O
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Volumetric Cloud

CEDEC 2008

CEDEE 2008 o

David S. Ebert (1997)

cloud(pnt)

perturb point using noise and turblence

density]l = implicit function(perturbed point)

density2 = turbulence(pnt)

blend = blend% * densityl + (1 - blend%) * density?2

returned density = power(blend*max density,
exponent)

end cloud

K. Miyata @ JAIST 40
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L-System
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Lindenmayer-Systems (L-System)

. Aristid Lindenmayer
- O:A
— Po:A—xB
p,:B—vA
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L-Systems [
; o :AB
s Po: A —xB

p;:B—vyA

AB
W
xByA

1

xyAyxB
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L-Systems

L-system context-sensitive

p, : left-context < pattern > right-context
— replacement

pattern left-context right-context
pattern  replacement

CEDEC 2008 K. Miyata @ JAIST 45



* ®:XA

* pp:A>y—Bx
*p,:B—A

* p,:X<A — By

CEDEC 2008

Al g

[L-Systems

XA
XxBy
XAy
xBxy
XAXy
xByxy

K. Miyata @ JAIST

axiom:
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0 <
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0 <
0 <
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http://algorithmicbotany.org/
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L-System

. ¥ --> F+F-F-FF+F+F-F

IS
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L-System

* o:F-F-F-F
* py:F — FF-F-F-F-F-F+F
* 0=90°4

CEDEC 2008 K. Miyata @ JAIST

o : RF

po : L = RF+LF+R
p; : R — LF-RF-L
0=60°,6

48
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F — F+F|F[FJF  F — F[+F|F[-F|[F]

I“l I‘II-IJI-Iilllllll III|-IIIIIJ

X — F+XJF-X]+X X — F+X][X]JFX X — F-[[X]+X]+F[+FX]-X
F — FF F — FF F — FF

http://algorithmicbotany.org/
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Stocastic L-System

W = F » :
Pl :F 5° F[+F|F[-F]F
0.33

P2 :F = F[+F]F[-F]F }
P3 :F % F[+F]F[-F]F

CEDEC 2008 K. Miyata @ JAIST 50
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L-System

Przemyslaw Prusinkiewicz
“The Algorithmic Beauty
of Plants”

http://algorithmicbotany.org/

(&FL'A1/////’ [&FL'A1///////’ [&FL!A]

S ///// F
F L

[ AN]{=f+f+Ef— | -f+f+f }]
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O. Deussen
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O.Deussen, et.al., “Realistic modeling

and rendering of plant ecosystems,”
SIGGRAPH1998
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Przemyslaw Prusinkiewicz:

“Simulation Modeling of Plants and Plant
Ecosystems,” CACM, 43, 7, pp. 84-93.
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® Noise Based (fractal,Perlin)
® Reaction-Diffusion Texture

® (Cecllular Texture
K

CEDEC 2008 K. Miyata @ JAIST 56
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white noise w(t)

http://www.davidcornette.com/glsl/noise.html
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Perlin

>

K.Parlin, “Making Noise”, http://www.noisemachine.com/talk1/
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Hyper Texture

D(x)=sphere(x(1-+turbulence(x)))

- turbulence := S abs(1/2! noise(2ix)7-

CEDEC 2008 K. Miyata @ JAIST 60



Reaction-Diffusion

Turing

ga = F(a,b)+D_V‘a
Ot |

ol

— =G(a,b)+ D,V°b
py (a,b)+ D,

(a,b)

CEDEC 2008 K. Miyata @ JAIST 61
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Reaction-Diffusion

| . fﬂ o r_ 'I 4 & - ~ LV ELR - __
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http://softology.com.au/gallery/galleryrd.htm
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Reaction-Diffusion
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Cellular Texture
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“Cellular Texture Generation”

Kurt W. Fleischer, et. al., SIGGRAPH’95
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Cell Programs

| Behavior

Environment Requirements

Cell Program

Go to a surface.

An implicit surface f(x) = 0.

p'+= —kf(p)Vf(p)

Die 1if too far from surface.

An mmplicit surface f(x) = 0.

Slie += L f(p) 8aie — Sase

Align an axis with a vector field.

A vector field, v(x).

ey 1s the cell’s y-axis.

o eyxv) ~1,, V@
wv = ke v <05 @ )

q'+= (1/2)wv q

Align x-axis with neighbors.

Ay, x-axis orentation relative to

neighbors.

q' += (1/2) Aux q

Align z-axis with neighbors.

ALz, z-axis orienfation relative to

neighbors.

q'+= (1/2) Auzq

Maintain unit quaternion.

q'+= 4k(1—-q- q)q

Adhere to other cells

Membrane chemical a? which binds to
itself.

112 += ]..G - SC‘E—E

Divide until surface is coverad.

A g2, amount of a2 which is bound.

Slph’r += ¢(y, Aaz) Hspiﬂ - Ssphz

Set size relative to surface feature size

Ay p. avalue which reflects the size of the
nearest feature on the surface.

r'+= Ay —r

Example of reaction-diffusion in

discrete cells.

Ago. Ay amounts of bound membrane
chemicals.

The user has specified that the membrane
chemical a@ binds to al. and that a2 binds
to 1tself.

S:gg"': —20 Agp/Agzt
1082, /(1+82,)—0.5S5.5+13
S:u"': 0.95 Ay /Aaz
S:,u+= 0(3,5:0) Sco
Sar+=—Saz
St ot=5—Sap
Sazt=1—Sg2

CEDEC 2008

K. Miyata @ JAIST




66

K. Miyata @ JAIST

™
CEDEC 2008



= EEBE el

]
m
[ ]
H'I\

Reaction-Diffusion
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® Growth Model
® Particle System
® Aging

CEDEC 2008 K. Miyata @ JAIST 69
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Profile

D.R.Fowler et.al, “Modeling seashells,” SIGGRAPH1992

CEDEC 2008 K. Miyata @ JAIST 70



71

K. Miyata @ JAIST

CEDEC 2008



Star Trek II
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J.Dorsey et.al, “Flow and Changes in Appearance,” SIGGRAPH1996
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J.Dorsey et.al, “Modeling and Rendering of Metallic Patinas,” SIGGRAPH1996

CEDEC 2008 K. Miyata @ JAIST
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J.Dorsey et.al, “Modeling and rendering of weathered strone,” SIGGRAPH1999
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Computational Art

Apophysis

" nttp://www.apophysis.org/index.html
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Procedural Art

Processing

http://www.complexification.net/

binary ring

bubble chamber

CEDEC 2008 K. Miyata @ JAIST 78
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Hafold Cohen
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http://www .kurzweilcyberart.com/
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William Latham
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http://www.doc.gold.ac.uk/~mas01whl/
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Procedural Modelling of Cities

Y.Parish, P.Muller, SIGGRAPH 2001

L-system

i

T
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P il
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e L e L2
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Procedural Modeling of Buildings

P.Muller, et.al, SIGGRAPH 2006

“Instant Architecture” P.Wonka, et.al, SIGGRAPH 2003

Split Grammar

fac(h):h>9 - floor(h/3) floor(h/3)floor(h/3)

A = [T(0,0,6)S(8,10,18)I(“cube”)]
T(6,0,0)S(7,13,18)I(“cube”)T(0,0,16)S(8,15,8)I(*“cylinder”)

fac — Subdiv(“Y”, 3.5, 0.3, 3, 3, 3)
{floor | ledge | floor: | floor | floor}

CEDEC 2008 K. Miyata @ JAIST 83
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City Engine
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Rome Reborn 2.0

CG

City Engine

CEDEC 2008 K. Miyata @ JAIST 86
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Frostbite@DICE

MaPZone

http://www.allegorithmic.com/
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Drawing Tool Interface

Texture Plamne

CEDEC 2008 K. Miyata @ JAIST 93
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