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Using Texture Render in Fractal Pattern Design

WEI Bao-gang, PANG Xiang-bin, ZHU Wen-hao, PAN Yun-he
( Computer Science and Technology College of ZheJiang University, State Key Lab of CAD&CG, Hangzhou 310027)

Abstract Traditional fractal pattern design has some disadvantages such as being lack of the ability for describing basic
cell of pattern and unable to effectively reflect the characters of real scenery. In order to solve the problems, we present a
novel pattern design technology of fractal geometry based on image texture rendering. First we improve the texture synthesis
algorithm of Wei by using two-dimensional autocorrelation function to analyze the structure and distribution of the texture
first, and then determine the size of L neighborhood. Second several special fractal sets are adopted and HSL color space is
chosen, so that the fractal structure can be used to manipulate the texture synthesis. The experiments have shown that using
the novel technology patterns with different style, color, texture characteristic can be generated quickly.
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BB EHCT B, P i SR TR
SUEKHEAEE, MRGEETEK, N B MK BN
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244 2 7 JE 0 A0 B ) A BRI R B, ) R(Ax, Ay)
RERAYEE IR E ., XHFERE LR
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TE BRI HTEE, b T WA Ax, Ay MR
B, AR EEE, T L RSB A E — 1 K
R R/DEEME, REIE Ax, Ay L EMTEE D
PEATARAL TSR i+ Ax 5 + Ay MEE T 808 M
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BEX0~20,ERBHK2 HAMREWNRL HR
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Tab.1 Two-dimensional autocorrelation value
(Ax,Ay) ERi PSS (Azx,Ay) BEXME
(0,0) 1. 000 00 (10,11) 0.78597
(0,3) 0. 806 82 (10,13) 0.764 55
(1,3) 0.784 18 (11,13) 0.74678
(1,5) 0. 69043 (11,15) 0.73921
(2,5) 0.67193 (12,15) 0.72929
2,7 0. 64254 (12,17) 0.74222
(3,7) 0.63719 (13,17) 0.74295
(3,9) 0.653 51 (13,19) 0.72672
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d(N,,N,) = Y sqre(f(p) -f(g)?) (3)
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Fig.1 Synthesis process sketch map
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3.1 SME

ENRERR LEAGRZNE Julia L
i Mandelbrot (5, Fi £ A ¥R B LR MEB
o’ +p, BN BRI EER, FEBE R
RS SR ERFMBE, BT REBES KL
Bt BEVLEA .

AXESTEHENEEMLA L, R T HEARK
Julia 1 Mandelbrot {82 4}, A T HABMW SRR
EESLHME, &K AT Connett 1 Martin 43 &
&
3.1.1 Connett {5

Connett %5 2 L) B J 20, 2D RE 7= A ZFP LLIE
FHREMER, Comet WENTERREEH
UT 4 M SHGHTES BEARYEEREN A
TABE(x,y) MIBEPHBERHK LT W, £E
T X g/, ) 3P sk B AR B AR R, B R
BAFERBK, R HALUTFRREFRH TR
MHAZWER, BRAEHRUN2BHELER—;
RZ, 58K K, SR AR BRI
ALK, AFARM My HLIBOEARH
WER MAM=EAFAMIFEERE.

B2 £ 34 H Connett HEFENFHEER,
K2HHTXINEEHEESEIE.,

B 2 Connett HEN 3 MHEER

Fig.2 3 Fractal images of connett set

%2 Connett KEMRGIBH

Tab.2 Parameters of connett set

B4 x y L w

1 50 35 840 840
2 555 555 80 80

3 555 555 10 10
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EHAEBRWSTEEEAR, LEE 2(b) ,E 2(c) AT L
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X=Y -sgn(X) xabs(B xX -C)/2

Y=4A-X

X=Y - sgn(X)

Y=4-X (4-2)
K (4-1) RS R EL sgn(X) TRES B X WIERE
SR B -1, K% abs(B x X - C) RARBIEESH
BEMgE, HREAB,C3 NS, WAL
ERFEMSTEER, XP A ATEHNERBERAR
AN BUE R K, B 5 48 B He s B TR R
ERMIIM;C AFEHNERMEERK/D (FH#E
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Fig.3 Fractal images of martin set
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MW 1 A8 Mask {7 17 QU E B, BP X
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For each Pixel(X,Y) in Texture

If Mask(X,Y) = TRUE Then
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Synthesis(X,Y) ;
ShowPixel(X,Y) ;

MO 2:MEHBEHBRSENEE RS RE
NEE NI E S, H R E Mask £ #95 (BD 48
R R ) B SUER, T N R At U R bk B A R
RIFHHEGER . MAX—HNA Y T XA SR
B#faTamER, REREESE % BAEEK
REF, B2 WEHERDT .

For each Pixel(X,Y) in Texture

Synthesis(X,Y) ;

If Mask (X,Y) = TRUE Then
ShowPixel (X,Y);

Else
SavePixel (X,Y);

ATFEEEMETHOCEELEBE, TEEH
BAMER S F M RCB i €045 5 4 ¥ B HSL B
BER, BT HSL BieaBEEE T RKRRS NS
BEFRNTAPRR, BB E YN EAER
BAE,ATURBERARRMIEEE.

SAEUERER, BRmARELEA T(TF
iR, ARUEBH) BN T,(FTH MAX
out) , B SUHE T B LM 43 5 A Rulel #i Rule2, ]
BAG BB SRR DR LU B D AR
Function SynthesisFractal(T,,T,, Offset,Rule)

f
T,«CreateFractalStructure( )
S«—CalculateParticelSize ( T,)
Switch ( Rule)
Case Rulel :
MaskSynthesis(T,,T,,S)
Case Rule2 .
NormalSynsthesis(T,,T,,S)
ChangeHUE (T, , Offset)
f
Function MaskSynthesis(T,,T,,S)
{
For Each Pixel(X,Y) In T,
If Mask(X,Y) =TRUE Then
P«CreateNeighborHood (T, ,X,Y,S)
Pixel (X,Y) «FindBestMatch (P, T,,S)
!
Function FindBestMatch(P,T,,S)

{

MatchValue«—axMatchValue
TMathValue«—MaxMatchValue
BestMatch«—NULL
For Each Pixel(X,Y) In T,
P’ «CreateNeighborHood (T,,X,Y,S)
TMatchValue«CalculateL2 Distance (P,P’ )

If MatchValue > TMatchValue
MatchValue<MatchValue
BestMatch«Pixel (X,Y)

Return BestMatch;
f

PR CreateFractalStructure ( ) | F & R B A 4
I 45 ¥4 19 JE 15 B 28 ; CaleulateParticelSize ( ) i T8
HE P 5 78 v U B B T 9 K /D ; ChangeHUE () A T2
TARZEHBHERAXR, FEERBRE;
MaskSythesis( ) 1 NormalSysthesis ( ) W) 43 51 4% R~ [&]
B SU B TE Yo ML 64T SOFRTE B ; IR 4 FindBestMatch
() FER FPHHE RS HIT A X
CalculateL2Distance ( ) i Fi+ BB 4P Z B By
PR,

4 HRRH

B 1A (1) 9 Martin 305, S8 30
A= -398,B=5,C=-452, B KE HK5000,
(H)mBER 0,48 K/MH 3, B4a(b) RAER -
B 2, FIET 35s; 8 4 (c) RABERAM 1, Aot
27s, BEE(H4(a)) A2 xR2 MR, HEERK
/K100 x 100 MR E. HIEE 4(b) FE 4(c) 7]
B L,RAERREAN 1 SRMERBEBERLRA
B2 BRAMEREE -,

(a) #H (c) BHRAW IR

(b) WHHMM 2 457

B4 mH1
Fig.4 Sample 1st
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BRI 2, B S5(b)AREHERRERMER;
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