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Hierarchical Fractal-Based Image Encoder
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ABSTRACT

The complexity of the fractal encoding is growing very quickly with the image size. In this paper, we present a novel algorithm
which reduces the encoding time of fractal-based image coding. To begin with, the simplest type of image pyramid is constructed.
In searching an optimal domain block for each range block, this structure allows to initially search low-resolution version of an
image. After decoding in the next higher resolution, distortion measures are computed between the decoded range block and the
block of the same position in the same resolution of the original image. For every range block such that the distortion is above the
threshold, searching is performed in that resolution again. In the original resolution, we consider two-level square partition.

Simulation results show good visual quality of decoded images with a lower computational cost.
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Fig. 2. The block diagram of the proposed hierarchical fractal encoder.
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S8l 3. Lena 494 T8 4. Quad-tree €8 §lo] HE3le JH(AA @A)
Fig.3. Original "Lena” image. (TH1=TH2=0.0, 28.2 dB, 0.375 bpp. ¥%%-256*)
Fig.4. Decoded image without quad-tree partitions(full
search)
(TH1=-TH2=0.0, 28.2 dB. 0.375 bpp. complexi-
ty=256").

713 5. Quad-tree ¥ glo] B3 ste A4 72 6. Quad-tree ¥ glol 3 gd 44
(TH1=0.0, TH2=0, 27.5 dB, 0.345 bpp, %% (TH1=TH2=c0, 24.2 dB, 0.313 bpp. ¥&==64"
=128 Fig. 6. Decoded image without quad-tree partitions
Fig.5. Decoded image without quad-tree partitions (TH1=TH2=0, 24.2 dB. 0.313 bpp. complexi-
(TH1=0.0, TH2=e0, 27.5 dB., 0.345 bpp. com- ty=64").
plexity=128%).
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E 12 adeM 23ste 88 4#(TH1=5.0, S_1.49 3+%)
Table 1. The number of encoded blocks in each level(for

THI=5.0, S_1.4).

AA% Z ddeA Fud 89
TH1 | TH2 #d 2 A9 1 | %40
5.0 5.0 383 56 585
5.0 8.0 383 260 381
50 | 10.0 383 345 296
50 | 15.0 383 462 179
5.0 | 20.2 383 552 89
5.0 | 30.0 383 629 12

B2 Zadeld Raste B $(THI=3.0, S_1.49 4%)
Table 2. The number of encoded blocks in each level(for

TH1=3.0, S_1.4).

o Al g Z ddeA Fastd B
TH1 | TH2 g 2 gd 1 Hdo0
3.0 5.0 261 210 553
3.0 8.0 261 387 376
3.0 10.0 261 468 295
3.0 15.0 261 585 178
3.0 20.0 261 673 90
3.0 30.0 261 751 12

B 3 Z A F3std 9 (THI=5.0. S.2.19 4%)
Table 3. The number of encoded blocks in each level(for
TH1=5.0, 8.2 1).

AA % 2t Hdeld Fastd By S
TH! | TH2 d4d 2 g 1 g 0
5.0 5.0 367 52 605
5.0 8.0 367 269 388
5.0 10.0 367 361 296
5.0 15.0 367 465 192
5.0 20.0 367 561 96
5.0 30.0 367 640 17
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grie] AL At vt ForAm, r1ES W
el =g Aol #A Gl glo] ME FEIS Jgst
o,

N2 £

zYdyg Fusprle] AQF g & 9% vAe
Hew gaHe g4 Avleld. olg 4 Fir
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B4 A s 21E e vlm(THI=6.0, S 1 49 4%)
Table 4. Comparison of the proposed and the full search algorithm
(for TH1-5.0. S 1 4).
A bgh i 71 &2l 1 (full search)
@ AR WE g | PSNR | YEsh | owmg | PSNR | Rua
TH1 TH2 thpp! dBi Ui {(hpp) {dR) HEE
A0 5.0 ‘ 0. K&l 2lle 433 0.811 3253 5551
5.0 s | oeT00 | 3149 | aza | o065 | azo2 | 7009
1
5.0 1004 0 625 | $1.02 1.20 (0.613 316l 76.79
7.0 15.0 0522 30,00 1. 16 0.515 30,59 8725
v () 2000 0 440 5,95 112 0844 29 07 94 RG
T 3.0 0,370 : )7.64 14 AN 28 46 ; 106,00
# 5 oAlcHs ek A E e e PHT-3.0, S 149 A
Table 5. Comparison of the proposed and the full search algorithm
(for TH1-3.0. S 1 4},
A ghet wy 719 B (full search)
SAA wrg | PSNR | t@z | wizg | PSNR | Rug
THI1 TH? {(hpp) (dB} A (bpp) (dB) B3
3.0 O 0.856 3221 5.02 (.811 32.53 55.51
3.0 z 8 0,700 3163 4 94 0.675 32,07 70.04
booL 10 s Il 191 06134 | 3161 | 76579
3.0 j ! (520 3ot 1.86 0515 2059 87.25
S0 20¢ LAd4T | 2406 182 0444 2987 | 94 86
0 TR a P70 03 L 2ar 11000
ERE L I E I LR P S
Table & Companisen of the proposes and the (el search algorithm
L THY AN R
ke 0l A e el search)
B g W& | PRNR | vae | e PSNR | %58
THI TH2 (bpp) (dB) xS (bpp} (dB) LEias
5.0 5.0 1.054 33 57 63.60 (0.934 3408 66.07
5.0 8.0 0.783 32.50 41 16 0.753 33.25 h3.21
5.0 10.0 0.676 32.24 31.65 0.663 32.57 46.78
50 15.0 0.555 30.46 20.90 0.534 31.06 37.63
5.0 20.0 0.444 29.09 10.97 0.439 20.73 30.87
5.0 30.0 0.352 27.52 2.80 0.367 28.27 2512
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BE 2 eRdMe 3R 4 Zyg fue AUF
g Zol7] AF AFH ¥/ E AGsH. AL
25871 349 domain £8& 27 H&8 &%
range £89 Bxxd ui AYEE 2d47/PEA G4
< . ¥, $U range B AS nRE AHY
oA gMe] Hu  BE o3| (edge) range £
A AR F4E sy AFHon & HA
93zl glo] Y 333E FURS ¢ F YA A
obgt W& range 29 PHYU HEHA 7YYol
W& FEslvt shEstch

AFH 24y HARzHe AUy PPor i
g gae A REs AP vt SRS
< & gk =@ BFeix ge BYE we HAR
oA gadtal AsE dAgAas FAY AY dEE
dol At B3l $4% Fwol dFHAG. F
Ao g $eg 712 AXGM Wyt wlas
Hw A9 W2d 4 EF AL FufelA FUuR A
& AxFes FEY F 3l

ez Ris AHE v Zoly] S 7Py =
ol T8 #3 A7Y TI Pl HLo B AT
7b A& slolol & 3lojt},
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