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(Quad-tree Segmentation using Fractal Dimension based
on Accurate Estimation of Noise and Its Application)
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Abstract

There are many image segmentation methods having been published as the results of research
so far, but it is difficult to be partitioned to each similar range that should be extracted into the
accurate parameters of image information on the images with noises. Also if it is used to fractal
coding, according to amount of noise in image, the image segmentation leads to decreasing of the
compression ratio. In this paper, we propose the new quad-tree image segmentation using the
box-counting dimension which can estimate the effective image information parameters against the
noise properties and apply this method to fractal image coding. As the result of simulation, we
confirm that the image segmentation is improved to 31.10% for parameter detection of image
information and compression ratio is enhanced to 38.93% for fractal image coding when tested on
10% Gaussian white noise image by the proposed quad-tree method compared with method using
existing quad-tree.

Keyword : box-counting Z¥g 214 HtEd] Jd9EE zdg Jyg3

* IFER, BT R ETIHRRE
(Dev. of Photomics - Electronics &  Information,

Chosun College of Science & Technology) I.ME

[ R m&x;& E?I%ﬂ L G dFEoIF FoiA GAHE BisF Al o
;Dcp%t ;f—wEE—i;c gﬁ;ﬁ%ﬁ iﬁg—?g]m;?zz A58 ¥ahsle FHoE e uld Eoklx wi$
o} A7 SREY AT I B AR S el
HEHFAQFTALZE, $4YEL200248ABH & Asse 2Uy, OV ¥, A4 2y 5 o

(259)



36 el A
FF el Y e o1E WSS gl
W wzbele] ARl W HE J9r¥E ¥ &
sl Y 71E A rE whg F Aese 2 e
3% el z#lelddg o] 87t A BAE o] 83}
g 83 AR IRzt £ adeldd
gkl Aelrt °4zl % 016}01“4 AT il A

4 7 299 A AzEe o

g gz $4 Rk A
B oERe 2] §AMde] A9 gl odale] Hu

S35 T3 o8] A g 291e o)4d)
ok ZAP e e box-counting ZHY AHY
Ane o83t o] ke mlE X181 ghe] =]
wg} g4 ARre] ois BHY 4 e vy g
o] ®t} box-counting e} AARE Az =7] sa)

ot vt & Aol Ahgel AZEA dwrhd, 71 AR Akl o A} dake —"@1 2 oA AEe] oA
E 4org HJH&.ﬂ A9EE $5 AHsshedl F X3S ARl ks 5 N Al o5 N AR
FAFER - e mug e s A WWWW

$E5ES A A 5 ek agAR A el @] sE A AL e HsrRA dAEE 5

Ago] g, 1Ee] JARRL AL kel 9
7] dgd] dARgel 25 45 Hhoz & & g

e T e

ek ole 7]Ee] el Age] AV dAtelM A
S-S AN 9_°J§&71 ool dAHRE EHA
o7 vlgitt &, 7|E HEEe o
ﬂ%ﬁiﬁd% KRl LﬂféH a#le} AP e 2H A
BEps rEeR Y R, 4 Hel 94 5

E e 343 H3ATIE 344 abse] Aridohy,
e AR EYE S A = JAREE

Aes] FAz=d oflge] A of2dt EAlH
< #Fr] g8l B =R A Zdg x)4dql
box-counting *H1°'g 0] A 2$- Az EL dA¥
g vPHS Algkslc) box-counting ZAd 2 e
o]-g3PH Ahgol <At Jo AFEe YA dal BE
o gl A5l Ak 21 Frelle & sl A
et weba] At dial Aol ARz Ak
R e s sl d9ude & 4 gl o)

£ $831e] ZUY 44 wEHe) T ¢FEL A
A7 % Sle,
. ®otet HEER| Hoigy

1. Box-counting2] F=Ee] 313
o] FelMye Fake] <AFE e
counting W& o]83le] A2 e

& g\lt_ e Aelglc) oddpake e-g
22 JAREE = b JRE 7]‘3]'—-5

e 3]—- gl AAl=Ee] odA|RE B =Rl
NAE 7HEeR A RE = WL A=) o)
WS F8F 3 AxRe oA ARl Ho] E¥H
o} glemz of%] 7lHke R oAt ARE &
ke whgolch

i‘ll‘ e 2 oo

o3
A

o
AEE

(260)

Mo Ak z2ix Aze) =27)d) web 3asid

log(Ms)Hl  log(l/s) 2= HJZA# Udx= 24
71&71& A%t "k Azl 2718 3 A4 o}

+ A7 la AR A2, o)2d AreS o
43} box—counting® AR thee] Al £
Na™, k =1, 2 & o]Fe} ¥ 5 ik ol sk}
2] dlolejellA] g dlolel7ix] HFAke] 718715 Al
(D3} Ze] vehd 4= gict

[o3

=

p, = logMa"*"1) —log N(a™ )
b loga*t1—loga*

- Y W)
= log NG

o7l EAE 71€7] ¥ box-counting =g 244
Dyolet grh 3 Al box—counting D,,%

5 2331A] de W9l S3ky, 3RS AN E

$Hoz G4gne) Jelole e 34 + 31711
e,
AR AsE e WA Ggozvy Azte
3, 59 ododo® BuUE Aske oA e 2

% W GAARE s 2 829 box-counting
g A} go® At Rabde oA pst
How At X gho] A7) uEell o] o4 19

2oz pus RA wWEel GAYNs} gow
7 329 mUg A ) 27] BRel Bk 2o
2 paE ol B B Hausiia e

k. e EERCLEE SECES
BE goo] FAT IPYRE 2 Y902 2|
A % gk

2 A2l AL JA2Y 34

e A=EE e, G4 Bk el 34
Aol ARSPA EAlslr] s, gl el T3




200296 9F ETIHEWE #£394% TER FIM 37

Hopd Aot o] ofeeRich ey B =8
oA Akt box-counting T 9L olLaA]
eyl ofqRirs & A9, e HE 3hee]
37} o A% WSS box-counting 2H #4)
W37l A7) wigel Ahgel FaEh dded ¥ 5
3k

Ny<Bi-a™* (k=1, 2,-) 2

4714 Bz W A @relw, N AT AR
Alele] JF BE Zojolr}.

a3 1& Age] fs I o7 AHRE box-
counting AXPPHEO R AKRE €lE vepd Tglelr).
olwf AXE Tl A} D= 19 33 o] FHus}
H =2 epd 5= glck

a7 29} ol ARge] VR Adlelx AR
box-counting ZHE 4L D, & o, D8} v|w
A 71-&71e] WSt wlaEA Rl v ol
Z15o) AR BER AHgo] AQE TSI W3k
7] wEelck 2t AAAQ 71E7] Hijle 2 W
37t 928 & 4 sl ol box-countings ©]-8-3

R

frk
I

i }—‘ N4 v :t*

| ' i
\ I

(a) s=1/6, N(s)=21 (b) s=1/12, N(s)=49

a7 1. 5 e A oA 949 box-counting 2}
o Axt

Fig. 1. Box-counting dimension calculation of edge
image without gaussian noise.
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Fig. 2. Box-counting dimension calculation of edge
image with gaussian noise.
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Fig. 4. The encode and decode algorithm using the
proposed image segmentation method.
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Table 1. Comparison with image segmentation,
compression, and image quality.

Fisher Method Proposed Method
n0ises [ hiock no| comp. | PSNR|block no| comp. [PSNR

[EA] | ratio [bpp] | [dB] | (BA] | ratio [bop] | (dB]
0% | 2363 | 06402 [2691| 2356 | 06312 |2682
3% | 2438 | 06642 [2697| 217 | 0622 |25l
5% | 26l | 07314 |2701] 2323 | 06268 | 2654
8% | 3212 | 09082 [27.16] 2630 | 0624 |%676
10% | 33%8 | 09570 [27.18] 2569 | 0704 |2679
15% | 4001 | 11562 [2603| 3592 | 10272 |2643
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(b) Ak FA=E PH(EF 51235670

J8 7. 5 As
£)

Fig. 7. Quad-tree segmentation to an image without
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