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Block Classifier for Fractal Image Coding

Kyung Bae Park' Woo Suk Jung '' Jung il Kim **!
Keun Won Jeong ''' Kwang Bae Lee '''' Hyen Ug Kim **t'!

ABSTRACT

Most fractal image codings using fractal concept require long encoding time because a large
amount of computation is needed to find an optimal affine transformation point. Such a problem
can be solved by designing a block classifier fitted to characteristics of image blocks. In general,
it is possible to predict more precise and various types of blocks in frequency domain than in
spatial domain. In this paper, we propose a block classifier to predict the block type using char-
acteristics of DCT(Discrete Cosine Transform). This classifier has merits to enhance the quality
of decoded images as well as to reduce the encoding time by meeting fractal features. AC coef-
ficient values in frequency domain make it possible to predict various types of blocks. As the
results, the number of comparisons between a range block and the correspoding domain blocks
to reach an optimal affine transformation point can be reduced. Specially, signs of DCT coeffi-
cients help to find the optimal affine transformation point with only two isometric transforma-
tions by eliminating unnecessary isometric transformations among eight isometric transformations
used In traditional fractal codings.
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x projection

y projection
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(b) DCT coefficients
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(Fig. 2) Projection for DCT coefficients

27t 999 2L DCTE 8 o4 99
o2 HEIE (Y 2)(a))odlAgh 2ol Al ¥
Fozol FA ARE YEhdT

4x4 B i 2x4 DCTE ¥ A¢
(2 2)(b))ellAH e} o] uvy ¥R A @
So] uehiA et

200 200 200 200
50 50 50 50
50 50 50 50
50 50 50 50
(a) ¥33ke] & £9
(a) A large changed block

87000
195000
150000

81000

(b) (a)oll tid DCT A+
(b) DCT coefficients for (a)

(28 3) pislzko| 2 wEoll it OCT A=+
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8x8 e T C

4x4 I 9 24, 27
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A B8 £F7E HEstd AP d4e
Hud By $F5Erl 3L 256x256 =27]9
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(Table 5) Performance comparison between block
classifiers

S

EOHHOIFJ}‘..ORJ

}Ll,enna Pepper | Girl Miss

Jaguin | PSNR |26.98 |31.332 3346 |33.94
Classifi- . (dB) !

er S

51.0800 0.8721 |1.4955 |0.81
(bpp) . |

2E8l 447 347 (1147 247
boal zr (338 308 |40%  |30%

''Weber's | PSNR 127.02  |31.356 |31.01 |33.61
U fraction  (dB)

et&& 11.0512 [0.8652 |0.9137 ]0.5398

(bpp)
P REE 5AIZE | 3AI7F | 3AIRE | 241

Al | 408 78 | 358 33
Pro- PSNR |27.43 31.367 |31.14 33.61
posed (dB)
Classifi- | ¢&%&& 0.9962 )0.7982 [0.8291 |0.5013
er (bpp) .

2 a3} LAIZE | 142

A7 3% | a2p | 1B | s

(& 59 ZA=z Ry Z EFald %
PSNR& A9 {AIEE ¢5Uoy d&&o] o
gt B3 Fu3l Azt ZWA B
xtol& Hold A<t ER/7I|7F 7|E ERVIE
W g 2ol ot Jacquing EFA
AHEEIE ASE (B 6)oA vehd uist
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Werber fraction® ©o|&3% BE{F3IE AIL3 A
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Ao Z+ Fe B3 dio] REHFLE Y
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AEE 94 FA FLL ¢5 Ak §3 Girl
Foll e 423 ¥ A&FULE & F A
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(a) Lenna ¥ 24 (b) Lenna £ 94
(a) Original Lenna (b) Decoded lenna

(328 9) Lenna 4
(Fig. 9) Lenna Image

(b) Pepper 8 44
(b) Decoded Pepper

(a) Pepper 9 %74
(a) Original Pepper
(2% 10) Pepper @&
(Fig. 10) Pepper Image
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(b) Girl B¢ 44
(b) Decoded Girl

(gl 11) Grl g4t
(Fig. 11) Girl Image

(a) Girl 9 94
(a) Original Girl

(a) Miss 91 g4
(a) Original Miss

(b) Miss 29 g4+
(b) Decoded Miss

(32 12) Miss 94}
(Fig. 12) Miss Image

(b) Weber's 2&7)
(b) Weber’s Classifier

(a) Jacquin's £&7]
(a) Jacquin's Classifier

(c) AL #5/7
(c) Proposed Classifier

(23 13) H 60l Citt 28 HA|
(Fig. 13) Drawing of dassification for (Table 6)
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(R 6) 2F700 ot 2t 28c g
(Table 6) The number of blocks in each type
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)

&84 |S-Blcok M-Block|S-Block M-Block|E-Block

Classifier (8x8) [(8x8) [(4x4) [(4x4) |(4x4)
Jacqui- |Lenna |296 19 487 48 2301
n's Pepper |402 30 610 45 1713
Miss 114 473 299 340 1109
Girl 13 42 358 435 3083
Webb- |Lenna |70 373 115 459 1750
er’s Pepper |75 516 63 661 1008
Miss 0 885 1 284 271
Girl 0 584 0 551 11318
Pro Lenna |70 373 259 719 1346
posed LPepper 75 516 320 475 937
Miss 0 885 154 207 195
Girl 0 584 262 827 671
n
500+¢
400 th=1s
300
200
100
0] 5 10 20 30 40 S0 o.H3

(a) H2+H3 vs ¥} 285
(a)H2+H3 vs the number of changed blocks
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"7

500
400 +
300 Hz +He =7
200
100

O 10 20 30 40 50 i

(b) HI vs 3} £+
(b) H1 vs the number of changed blocks

(g 14) w3 g3
(Fig. 14) The number of changed blocks
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