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Abstract

Currently, there are several algorithms for encoding a still image. Fractal image coding is
one of the effective compression techniques based on self-similarity of images. However, a main
drawback of this technique is a very high time-consuming of the encoding process. Therefore, in
this thesis, fractal image coding using genetic algorithms (GA) is proposed for speeding up the
encoding time, while the quality of reconstructed images is preserved as good as possible. In this
approach, an affine transformation for generating fractal codes is separated into geometry and
intensity transformations. In the first part, an exhaustive search of the geometry transformation is
replaced with GA, which can explore the best solution without the entire search space, thus
speeding up the domain-range mapping process. In the second part, a linear regression for
obtaining optimal coefficients of the intensity transformation is substituted by GA, which can
determine the global optimal solutions, thereby improving the quality of reconstructed images.
The proposed implementation scheme is evaluated by using computer simulation. The simulation
results show that the proposed approach is greatly improved the encoding time when compared
with the conventional approach and the quality of reconstructed images is also retained at a low
bit rate.

(Total 80 pages)

Keywords : Fractal image coding, genetic algorithms, affine transformation, geometry

transformation, intensity transformation, linear regression
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(M) PSNR = 29.11 at Bit Rate 1.65 (3) PSNR =30.01 at Bit Rate 1.65
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(M) Original

(M) PSNR = 34.55 at Bit Rate 1.54 (39) PSNR = 31.33 at Bit Rate 1.54
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(M) Original (v) PSNR = 31.45 at Bit Rate 1.73

(A1) PSNR = 28.34 at Bit Rate 1.73 (3) PSNR = 29.06 at Bit Rate 1.73

Y @ 9y @ Y am Y
ﬂTWﬁ V-3 mm@m‘nﬁmwmﬂmﬁmmwamwmm%mq ) VONININAULLUY Barbara.bmp

)
(V)
(A1)
()

Mmaunfy
ﬂ'lil%’lﬁﬁlﬁﬂ'lwuﬂﬂLLW?ﬂVI@ﬁ!LUULLHUNWﬁﬁTH

Y @ v A = a o a R
ﬂ']'iLGU'ITI’iﬁﬂ'lWLL‘U‘]JLW‘IiﬂVI@E’ITﬂElf)"lﬁfl'lﬁﬂ'ﬁmu@lﬂf]ﬁﬂ’ﬂiﬂll

Y Y v A Aa o a 1
ﬂ']'i!sll'lﬁﬂﬁﬂ'lWLLUULLW?ﬂﬂ@ﬁIﬂﬂ@WﬁU??ﬁﬂ'ﬁ%LUﬁﬂf]ﬁﬂ’f]iﬁll LaguInInNy

9 Y as =y a o ak
LUNLERAIYITNITAUUANDAND TN



70

(M) PSNR = 21.93 at Bit Rate 2.05 (9) PSNR = 22.83 at Bit Rate 2.05
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Y 9 o a, 1 @
M3199 A-1 WamsnaaedlumMssHan MU UL NMeaITNMSANN 9 AUNIW Peppers.bmp

Threshold
Value
0.1 0.2 0.3 0.4 0.5

MINTHANNLUUUNS IO ALLULLUINATTIY
Bit Rate (bpp) 1.65 1.43 1.09 0.77 0.56
Time (s) 144262 128708 107548 93235 82351
Time (m) 40.07 35.75 29.87 25.90 22.88
PSNR (dB) 33.12 32.65 31.76 30.95 29.84
mshsannuuuusanealagedeITmduAnsanaInu
Bit Rate (bpp) 1.65 1.43 1.09 0.77 0.56
Time (s) 445,77 384.45 332.32 297.69 271.42
Time (m) 743 6.41 5.54 4.96 4.52
PSNR (dB) 29.11 28.76 28.19 26.63 25.36
Speed up time (%) 99.69 99.70 99.69 99.68 99.67
Decrease PSNR (%) 12.11 11.91 11.24 13.96 15.01

maansiamwuuuudsnnea laesodeIsNIRUANTANDS NN LAZHIAIANNTULAIAY

ad = a 2 a s
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Bit Rate (bpp) 1.65 1.43 1.09 0.77 0.56
Time (s) 471.77 415.45 364.32 329.70 303.43
Time (m) 7.96 6.94 9.07 5.49 5.06
PSNR (dB) 30.01 29.83 29.09 27.38 26.16
Speed up time (%) 99.67 99.68 99.66 99.65 99.63
Decrease PSNR (%) 9.39 5.64 8.41 11.53 12.33
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Lena.bmp
Threshold
Value
0.1 0.2 0.3 0.4 0.5

MMMV T AN AUV DLDUIIATFIU
Bit Rate (bpp) 1.54 1.24 1.05 0.91 0.77
Time (s) 119304 105404 90546 76050 65348
Time (m) 33.14 29.28 25.15 21.13 18.15
PSNR (dB) 35.26 34.54 33.87 32.93 31.96
mssianmuuuunsnnealagedeITmsduandaneI iy
Bit Rate (bpp) 1.54 1.24 1.05 0.91 0.77
Time (s) 586.03 475.05 407.39 352.22 259.21
Time (m) 9.76 7.91 6.78 5.87 4.32
PSNR (dB) 30.75 30.32 30.01 29.27 28.59
Speed up time (%) 98.08 98.18 98.23 98.23 98.44
Decrease PSNR (%) 14.70 13.90 12.90 12.60 11.80s
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Bit Rate (bpp) 1.54 1.24 1.05 0.91 0.77
Time (s) 601.2 500.25 480.32 372.14 265.31
Time (m) 10.02 8.33 8.01 6.20 4.42
PSNR (dB) 31.33 31.13 30.921 30.52 29.71
Speed up time (%) 98.03 98.09 97.91 98.13 98.40
Decrease PSNR (%) 12.60 11.00 9.60 8.10 7.60
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Barbara.bmp
Threshold
Value
0.1 0.2 0.3 0.4 0.5

MMV T ANV DL LUIATTIU
Bit Rate (bpp) 1.73 1.48 1.15 0.88 0.63
Time (s) 143786 128025 99144 76366 54565
Time (m) 39.94 35.56 27.54 21.21 15.16
PSNR (dB) 31.45 31.24 30.21 28.76 27.05
mssHanmuuuuisanea lage1deIsMduAnsanaInu
Bit Rate (bpp) 1.73 1.48 1.15 0.88 0.63
Time (s) 918.22 817.57 592.29 385.42 337.21
Time (m) 15.30 13.63 9.87 6.42 5.62
PSNR (dB) 28.34 28.16 27.33 26.63 25.36
Speed up time (%) 99.36 99.36 99.40 99.50 99.38
Decrease PSNR (%) 9.89 9.86 9.53 7.41 6.25
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Bit Rate(bpp) 1.73 1.48 1.15 0.88 0.63
Time (s) 950.22 843.57 633.29 421.42 356.21
Time (m) 15.84 14.06 10.55 7.02 5.94
PSNR (dB) 29.06 28.83 28.09 27.38 25.95
Speed up time (%) 99.34 99.34 99.36 99.45 99.35
Decrease PSNR (%) 7.60 7.71 7.02 4.80 4.07
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Bikes.bmp
Threshold
Value
0.1 0.2 0.3 0.4 0.5

MMV T ANV LUINATTIU
Bit Rate (bpp) 2.05 1.97 1.80 1.55 1.26
Time (s) 187523 181636 166622 143414 111552
Time (m) 52.09 50.47 46.28 39.84 32.09
PSNR (dB) 24.84 24.82 24.70 24.45 23.74
mssianmuuuuisanea lage1deITMduaAnsanaInu
Bit Rate (bpp) 2.05 1.97 1.8 1.55 1.26
Time (s) 1158.98 1122.82 858.1 590.87 3447
Time (m) 19.32 18.71 14.30 9.85 5.75
PSNR (dB) 21.93 21.87 21.96 21.39 20.65
Speed up time(%) 99.38 99.38 99.49 99.59 99.69
Decrease PSNR (%) 11.71 11.89 23.48 12.52 13.02

ﬂTiL"laJ}ﬁﬁﬁﬂWWLL‘U‘ULL"V\Iiﬂ‘ﬂ’é)ﬁiﬂﬂ@Wﬁﬂa%ﬂﬁ?]maﬂﬁ’aﬂﬂ?‘ﬁﬂJ L!ﬁ$ﬂ1ﬁ1ﬂ’31ul"fl}mlﬁ\‘lﬁﬁﬁl

IFMINUANSANDTNY

Bit Rate (bpp) 2.05 1.97 1.8 1.55 1.26
Time (s) 1190.89 1151.82 893.1 636.87 365.7
Time (m) 19.85 19.20 14.89 10.61 6.10
PSNR (dB) 22.83 22.77 22.76 22.29 21.55
Speed up time (%) 99.36 99.37 99.46 99.56 99.67
Decrease PSNR (%) 8.09 8.26 20.70 8.83 9.22
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