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3 Random Iteration Algorithm (Recurrent lterated Function
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Hypertexture

Hypertexture using Recurrent Iterated Function System
Nozomi Nagaminet Shigenori Mochizukit ¥ DongSheng Cait t f

Recently, in computer graphics, a solid noise is an indispensable tool. The solid noise is a function that the
random value is assigned to each point in three-dimensional space, and it is possible to give natural
fluctuation to the object such as a cube and ball. In this paper, we describe about the solid noise that is
generate by using Random Iterated Algorithm and Recurrent Iterated Function System (Recurrent IFS) code

in three-dimensional space. Finally, we generate a solid noise or hypertexture using Recurrent IFS.
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Ken Perlin

Barnsley

Measure Rendering Method
2 3

Recurrent IFS  L-system

Recurrent IFS

Recurrent Iterated Function System(Recurrent IFS)
Recurrent IFS

IFS{X,0;0,0,,..,04;i=12,.,N}

{p, 10411, =12, Nf

(i) py+Py+-+py=1fori=12..,N

(i) i.j
kl,..mel2,..N
Pic Py Py >0
x) (& b g)x) (g
o|y|=|d e f|y[+ T
z g h o)z S
X =R®
Recurrent IFS
Recurrent IFS
:

i [3]
Recurrent IFS

Borel Measure Rendering
Algorithm

Borel Measure

Measure F

u:F—->[0,0)cR

AeF for i=12,..,
AnA =0 for i=]
ULA€eF
u(ULA)=2u(A)
i=1

Borel Measure

Borel Measure Rendering Algorithm

Borel Measure Rendering Algorithm

(X.d) {X;@p, 004 Py Py}
IFS A IFS
IFS Random Iteration Algorithm
{z)a X
Borel B Borel measure 4
[31
N(B,n)
B)=lim
,U( ) n%w{ (n+1)}
N(B,n)={z,2,...2,} "B
n=012,..
Y R® Y Random
Iteration Algorithm  Recurrent IFS
Y
vV Y v
V  measure [4]
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measure

Recurrent IFS Borel Measure Rendering Algorithm
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measure

Recurrent IFS  Borel Measure Rendering

Algorithm

Recurrent IFS Hypertexture
hypertexture
[0 1]
D(x) R

hard region

soft region outside region
region D(x)=1

soft region  O0<D(x)<1
outside region  D(x)=0

(Density Modulation Function :

DFW) f,

hypertexture

H(D(x), )= f, -+ f,(,(D(x)))

£,y DVF

3 voxel
Algorithm  Chaos Game Algorithm

D(x)=V(x) voxel ~ measure

soft region

c r soft region

D[c,r,s](x)
r2:=(r-s/2)’

r2:=(r+s/2)’

r2 ::(xx—cx)2+(xy—cy)2+(xz—cz)2

D:= if r?<r? then1.0
if r?>r/ then 0.0

else (r¢ —r2)/(rg = 1)

Measure Rendering

sphere(x)
hypertexture
DMF
fractal noise(x)
hypertexture
Perlin hypertexture
Perlin turbulence

DMF

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

D(x) = sphere(x)- fractal noise(x)

Perlin  turbulence

0.3
0.5
Recurrent IFS  Borel Measure
hypertexture
hypertexture
RIFS
hypertexture

Ken Perlin bias gain
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Recurrent IFS

Recurrent IFS

Recurrent IFS

/TN Pz /. Pz /‘:—“\
(Wi (W2 Wy
ARG IR
P P2z Pa3

Recurrent IFS

hypertexture
Ken Perlin gain bias,
hypertexture hypertexture
RIFS
a bcd e f gh o ¢ r s
05 0 0 005 0 0 005 O 0 0
05 0 0 0O O5 0 0 005128 O 0
05 0 0 0O0O5 0 O 0 05 128 0 128
05 00 005 0 0 005 O 0 128
05 0 0 005 0 0005 0 128 O
05 0 0 0O O5 0 0 O 05 128 128 O
05 0 0 005 0 0 0 05 0 128 128
05 0 0 0O O5 0 0 O 05 128 128 128
Pp P2 Pz Pa Ps Pe Pr P
0.13 0.14 0.a5 0.09 007 015 015 0.07
0.12 0.07 0.08 0.15 017 0.08 0.08 0.21
0.16 014 008 0.07 016 014 0.09 0.11
0.13 012 014 0.15 0.07 0.17 0.15 0.02
0.12 0.08 0.3 0.16 010 010 014 0.13
0.13 015 0.3 0.11 0.07 008 0.0 o0.18
0.09 013 014 016 0.13 0.09 0.14 0.07 Turbulence hypertexture
0.15 015 014 0.17 007 016 011 001
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hypertexture 0.3 (fractal noise)

0.3 (turbulence) 0.5 (fractal noise)
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