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Abstract

Recently, there are several methods to encode a still image. One of them is fractal image
coding. This technique can perform high compression ratio and quick decoding time. However,
its encoding time in matching any pair of similar points between a range block and domain pool is
still a main drawback. Thus, this research focuses to desize the domain pool and then employs a
hybrid of fuzzy method with genetic algorithm as a Fuzzy-GA (FGA) classifier in the block
mapping step. By this way, the matching procedure can be done in only a considered class and in
a subdomain pool, instead of the entire space. Experimental results show that the proposed
method can speed up the encoding time more than 99% when compared with the traditional
fractal image coding .
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(M) PSNR = 24.54 Bit Rate 2.05 (9) PSNR =22.38 Bit Rate 1.74
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Saturn.bmp
3%15 AAN1INAADN
Bit Rate (bpp) 0.94 0.80 0.67 0.56 0.53
Conventional
time (s) 46103 | 41137 | 33859 | 25788 | 23423
Fractal Coding
time (hr) 12.81 11.43 9.41 7.16 6.51
(CFC)

PSNR (dB) 44.36 43.57 41.65 38.50 38.27
Bit Rate (bpp) 0.94 0.80 0.67 0.56 0.53
time (s) 24107 | 21796 18341 14432 | 13368

Fractal Coding with
time (hr) 6.70 6.05 5.09 4.01 3.71

Fuzzy-GA classifier
PSNR (dB) 44.08 43.30 41.03 38.06 37.89

(Method 1)

Speed up time(%) 52.29 52.98 54.17 55.97 57.07
Lost PSNR (%) 0.63 0.62 1.49 1.14 1.00
Bit Rate (bpp) 0.80 0.68 0.56 0.48 0.45
Fractal Coding with | time (s) 190.09 | 160.30 | 136.88 | 118.33 | 112.88
Fuzzy-GA Classifier | time (m) 3.17 2.67 2.28 1.97 1.88
in Subdomain Pool | PSNR (dB) 40.33 39.72 37.53 35.24 34.98
(Method 2) Speed up time(%) | 99.59 | 99.61 | 99.60 | 99.54 | 99.52
Lost PSNR (%) 9.08 8.83 9.90 8.46 8.58




46 T T T T T T
—&- CFC

—Z—  Method 1
—3 Method 2

42r

40+

PSNR(AE)

35+

36 . .

o

34 1 | | 1 | 1 | | 1
o4 05 08 0B OB 07 075 08 085 05 055

Bit Rate

MW A-1 ANUFUITUFTZHINAUNNYBINNALYLIA Bit rate YDINTW Saturn.bmp

1I:I I : ! . T T T T T u|
—&~ CFC E
—Z—  Method 1 :
0 Mebod? l/k_/f&/_/é‘
= e
_ otk _
o
(i)
e
[ah]
£
o
s
o
()
TR
10 F _
—E=-—T T g---—-—"H
o D_I_ - I : ! ] 1 ] ] 1
D45 05 D05 06 OB 07 075 08 085 089 0.95
Bit Rate

Y o o o ' 3 A o o
ﬂ"l‘i/‘lﬁ -2 ﬂ')ﬁJﬁiJWl!‘ﬁ‘i%W’N\‘lﬂ’ﬂﬂJlﬁ’Jﬁsl"ffmluﬂTiL"lgl}ﬁT‘iﬁ"ll’t’)\iﬂW‘lﬂ‘U"UHWﬂ Bit rate

YBININ Saturn.bmp



72

v 9 o A, [ { o @
M3 -2 wamsneasdlumansvanmuuuusnnealuiimsan q AnszRinunm

Lena.bmp
3%15 WNAN1INAADN
Bit Rate (bpp) 1.54 1.24 1.05 0.91 0.77
Conventional
time (s) 119305 | 105405 | 90547 | 76051 | 65348
Fractal Coding
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Fuzzy-GA classifier
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(Method 1)
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in Subdomain Pool | PSNR (dB) 31.33 31.13 | 30.921 30.52 29.71
(Method 2) Speed up time(%) |  99.73 | 99.74 | 99.75| 99.73 | 99.73
Lost PSNR (%) 11.15 9.87 8.71 7.32 7.04
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time (s) 85222 | 78128 | 58201 47781 | 34170

Fractal Coding with
time (hr) 23.67 21.70 16.17 13.27 9.49

Fuzzy-GA classifier
PSNR (dB) 31.21 31.02 30.03 28.55 26.85

(Method 1)

Speed up time(%) 40.73 38.97 41.30 37.43 37.38
Lost PSNR (%) 0.75 0.70 0.61 0.74 0.74
Bit Rate (bpp) 1.47 1.25 0.98 0.74 0.54
Fractal Coding with | time (s) 326.09 | 282.66 | 23395 | 177.14| 133.59
Fuzzy-GA Classifier | time (m) 5.43 4.71 3.90 2.95 2.23
in Subdomain Pool | PSNR (dB) 29.28 29.05 28.41 27.58 26.01
(Method 2) Speed up time(%) | 99.77 | 99.78 | 99.76 | 99.77 | 99.76
Lost PSNR (%) 6.91 7.02 5.95 4.10 3.84
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3%15 WNAN1INAADN
Bit Rate (bpp) 2.05 1.97 1.80 1.55 1.26
Conventional
time (s) 187538 | 181686 | 166622 | 143414 | 115528
Fractal Coding
time (hr) 52.09 50.47 46.28 39.84 32.09
(CFC)

PSNR (dB) 24.84 24.82 24.70 24.45 23.74
Bit Rate (bpp) 2.05 1.97 1.80 1.55 1.26
time (s) 138333 | 124886 | 121037 | 106825 | 81695

Fractal Coding with
time (hr) 38.43 34.69 33.62 29.67 22.69

Fuzzy-GA classifier
PSNR (dB) 24.54 24.52 24.39 24.15 23.46

(Method 1)

Speed up time(%) 26.24 31.26 27.36 25.51 29.29
Lost PSNR (%) 1.21 1.21 1.24 1.21 1.18
Bit Rate (bpp) 1.74 1.67 1.53 1.32 1.07
Fractal Coding with | time (s) 365.75 | 353.47 | 317.86 | 282.20 | 232.78
Fuzzy-GA Classifier | time (m) 6.10 5.89 5.30 4.70 3.88
in Subdomain Pool | PSNR (dB) 22.38 22.36 22.23 21.86 21.29
(Method 2) Speed up time(%) |  99.80 |  99.81 99.81 99.80 |  99.80
Lost PSNR (%) 11.01 11.01 11.12 11.84 11.49
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