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Generating Bezier Curve using lterated Function System
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Recently, texturing is an indispensable tool in computer graphics. A texture is a kind of a noise on geometry
such as cube or ball. The goal of this research is transforming geometry modeled by Bezier surface into the
attractor of Iterated Function System (IFS) with probability, and by using invariant measure of IFS as a
texture, we are able to do both modeling and texturing by one IFS. In this paper, we discuss about generating
Bezier curve using IFS. First, we describe about the Bezier curve and IFS, and explain how to transform

Bezier curve into IFS. Finally, we show the application of this method into Bezier surface.

CSG NURBS
A
HyperTexture[1]
Perlin HyperTexture
HyperTexture DMF
T (Iterated Function System : IFS) [3]
Graduate School of Systems and Information Engineering at IFS with probability
University of Tsukuba Chaos Game Algorithm
T+
Master’s Program in Science and Engineering at University Collage
of Tsukuba
T+t

Institute of Information Sciences and Electronics at IFS

University of Tsukuba

0330


研究会Temp
社団法人 情報処理学会　研究報告IPSJ SIG Technical Report

研究会Temp 
2003－ＣＧ－113　　（6）

研究会Temp 
2003／11／25

研究会Temp 
－33－


IFS

IFS
n
n+1
R RPL P
P(t)
3
P(t)=> B (t)R
i=0
t 0<t<1
B'(t) Bernstein
B (t)=,Ci(1—t)"" -
n=3
By(t)=(1-t)°
B3(t)=3(1-t) -t
B3(t)=3(1-t)-t?
B3(t)=t°
1
Bernstein t

[

{RPIHP,Pf,Rf} Rﬁ

{RS,PJ7R51R3} {RS!H?vF?aRf}

0 340


研究会Temp 
－34－


Iterated Function System (IFS)
IFS X n
w i X > X p;

X;0, 0,5 Py, P, )

X

H(X) BeH(X)

20 beB

i=1

W :H(X)— H(X)

el A

limw"(B)= A

N—o0

IFS
Deterministic Algorithm Chaos Game Algorithm
Deterministic Algorithm

S S

Chaos Game Algorithm X, € X IFS

Xn+1 = a)i (Xn)

invariant measure
Deterministic

Algorithm S

IFS

IFS
IFS
IFS

IFS

IFS
{POO, P, 0 on} {Poo' Pol, Poz}

{Poz, Pll’ on}

P’ (1.1,2.1)

(2.10.1)

3 IFS

3)-lo% oasli)(o)
o[J)es ol lo

IFS

Bernstein IFS

0350



研究会Temp 
－35－


faELzLE=EM
» IFS R EE

L

ALUIHhE

Bernstein

B(t)

Bernstein

o,(8(t))=B(1t)

o,(B(1)=8(}%t+ 1)

a’i(x): AXx+B,

A< B,

Bernstein

Bernstein MR ZEM
IF5
i

faELzLE=EM

&

ALTHR

W) (72 0 -
o
X3 0 0
W (8 0
x| % X
@,
B,.B,
Bernstein
IFS

0 360



研究会Temp 
－36－


@, 0, IFS

5 IFS
Bernstein
F(x)
Bernstein
XiFtow,oF,Flon,oF, 1, 1)
6 IFS
F R* R? R® 1
F(x)
(lterated Function System : IFS)
P(u,v) P IFS
u v IFS
3 3 Bernstein
P(u,v)=>>"B}(u)-B}(v)-P, IFS
=0 =0 IFS
O<u,v<1
IFS

IFS Collage

(B(u,v)
a)3(B(u’V)): B(%uv%v"'%) Bernstein IFS
(B(u,v)

0 37d


研究会Temp 
－37－


IFS

IFS Deterministic Algorithm
Chaos Game Algorithm

Deterministic Algorithm

Point Rendering Chaos
Game Algorithm
IFS Chaos Game
Algorithm
IFS

Blowing Theorem [3]

IFS

IFS

IFS

IFS LRIFS[4,5]

[11

21

[31

41

51

0 380

Ebert, D., Musgrave, F., Peachey, P., Perlin, K., and
Worley, S., "Texturing and Modeling: A Procedural
Approach, Third Edition", with contributions from W.
Mark and J. Hart, Morgan Kaufmann, November 2002

e G

M F Barnsley, "Fractals Everywhere” Academic Press
1988

Przemyslaw Prusinkiewicz and Mark Hammel, ““Language-
Restricted Iterated  Function  Systems, Koch
Constructions, and L-systems®”, SIGGRAPH <94
Przemyslaw Prusinkiewicz and Mark Hammel, ““Escape-time
Visualization Method for Language-restricted lterated
Function  Systems’”, Proceeding  of  Graphics

Interface =92, pp.213-223, 1992


研究会Temp 
－38－




