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Fast Encoding Methods of Fractal Coding

SHINJI TOGASHI,t MASAAKI IKEHARA!' and TAKASHI NODERA'

Recently fractal coding is paid attention as an image compression method. In fractal cod-
ing, the code should express a contractive transformation. The transformation is set up as the
distance between the original image and the transformed image is minimum. The encoding
time is huge to compare lots of blocks on the original image. In this paper, three fast encoding
methods are proposed. In the first method, the coder decides a symmetrical transformation
using the center of gravity of blocks. As a result the encoding time is reduced drastically
with a little loss of image quality. In the second method, the number of searched blocks is
reduced using the condition keeping contractive transformation. The third method is applied
for the coding methods dividing blocks adaptively. The coder first computes a correlation be-
tween smaller blocks which requires less computation time, then selects blocks that are used
for computation on the original image. In the last of this paper, the above three methods
are combined. As experimentally shown, their combined methods are remarkably improved.
Encoding time is comparatively reduced by 93 %, giving decoded image whose drop in PSNR
was only 0.13dB.
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Fig.1 Coding principle.
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Table 1 Information of bits of transformation.
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Fig.2 Symmetrical transformations.
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Table 2 The position of the center of gravity of
blocks and binary expression.
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Fig.3 The position of the center of gravity of blocks
and its binary expression.
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Table 3 Determination of symmetry transformation.
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Table 4 The experimental result of image lenna.

TE A4 PSNR | #F51tesm
(bits/pixel) (dB) (second)
REE 0.5403 34.0498 531
eRE 0.5331 34.1565 3858

®B6 LEKRILB7U Y7 ORHEREBLIIE YPE LA
BREP BT 284G
Table 5 The ratio of the number of same symmetri-
cal trasformations of proposed method and full-
search method to the number of all blocks.
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Table 6 The experimental result of image lenna.

FE s PSNR | #F5{tesmg

(bits/pixel) (dB) (second)
M ERAE 0.5331 34.1308 2534
ZHE 0.5331 34.1565 3858
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Fig.5 The computational quantity of quad-tree method.
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Fig.7 The principle of the proposed method.
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Table 7 The experimental result of image lenna.

FATY) XA ERE PSNR | #5{tasm
(bits/pixel) (dB) (second)
IR RTERE 0.5334 34.156 2444
ZHREK 0.5331 34.1565 3858

D*(r',d'd +0') < D*(r,d'd + 0') /4
(RER(2) &0)
< D*(r,ad + 0)/4
(a,0 13 D22 BT 5 Bdifl)
kb,
D?(r',a'd +0') > e x 2771 x 2871
= D*(r,ad +0) > e x 2% x 2R
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ol e, EROFELERFEICL>-THAENS
HERFACLDIIRBIETTH S,

B7 Rl ES 1, D, o'd +0) K3
M RIZ, D¥(rad+o0) ¥ RDIEHEOH1/4 T
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YlZxwravy, 2% ) D*(r,ad+o0) XEIH L%
WTHEL 7y 7 AHLEELBRIBEIL, TOF
BREFEOFEIHRTRRIC LS.
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REEL 16x16, 8x8, 4x4 DIERED 457H
EICERLL.

T3, EfZlenna Il 2ERERTH . 28F
WXL BFED 63% D 5L TRIE N%1LA PSNR
T 0.0005dB, EMEDE{LD 0.0003 bits/pixel (23
Exwv, Thoid, D OFEECELZBERED
LDl BBe 70y 2PERIRIN G VIRENHICH S
D THhHb.
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Table 8 The ratio of computational quantity of each
block, all computational quantity of full-search

method: 100.
TuysOREE | 2BREONE (%) REEOHE (%)
16 x 16 54 22
8x8 27 9
4x4 19 19
£tk 100 50

¥9 lenna *foEBREER

Table 9 The experimental result of image lenna.

FATY LA EMmE PSNR | #%5{tesmg
(bits/pixel) (dB) (second)
1 o 0.5403 34.0498 531
2 MR 0.5331 34.1308 2534
3 AR IR 0.5334 34.156 2444
4 2+3 0.5334 34.1309 1632
5 1+2+3 0.5406 34.0281 251
6 2HE 0.5331 34.1565 3858
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8 [Fili{g lenna
Fig.8 The original image lenna.

9 ZERFEICIIBTHEE
Fig.9 The decoded image of full-search method.

10 REEC X BELER
Fig.10 The decoded image of proposed method.
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J|10 baboon tﬂafﬂ”*
Table 10 The experimenta.l mult of image baboon.
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FANTY) XA Emﬁ R | -#F51Lrem
) (blt!/pixel) (dB) - {second)
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