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High Quality and Fast Decoding Method Using Variable
Domain Blocks for Fractal Image Coding

Hipeo KURODA,t KOUSUKE IMAMURA,! MAKOTO FUJIMURA,'
DaN C. Popescutt and HONG YANtt

This paper presents high quality and fast decoding techniques using variable domain blocks
for fractal image coding. In fractal coding, the domain block similar to a given range block is
selected as the best matching domain block. We have already proposed a technique to search
the domain block as the best matching domain block, that is comprised of the pixels of the
given range block and those pixels not more than three pixels away from the particular range
block, prior to others blocks. In this paper, we propose an improving technique using variable
domain block to search the best matching domain blocks. Simulation results show that to
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obtain high quality and fast decoding time.
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Current range block

Flat range block.

Hereafter nonflat

8 x dev(r) from the centered
domain bick < T2 ? .
(block size M x M) Centered domain

block is the best.

8 x dev(r) from any of
neighboring 8 domain block < T3 ?
(block size M x M)

One of the neighboring
8 blocks is the best.

d is the smallest
of the whole image?
(block size N x N)

YES

The block is the best.
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Fig. 1 Block searching algorithm.
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®1 HEHKLSNR
Table 1 The number of searches and SNR.
<for 12x12>(for 8x8)[for 6x6

Proposed]Priority Block Size] The number
Image | method ig of searches SNR [dB]
0O1d 2 <294>(215)[157] k39.6>(39.3)[38.4)
" 393
Claire | New 159
235 39.6
O <665>(596)[501] |33.8>(32.6){31.8
446 324
Lenna 1 New 432 336

. 573 .
] Ol K 12x12>(8x8)[6x64<0.78>(0.75)[0.72]|_<300>(232)[150] |39.8>(39.2)[38.91
Miss 6x6 8x8 12 138 390

Americal New 6x6 12x12 12 139
8x8 12x12 .75 39.7
Old T2x12>(8x8)[6x6 ) 1.52>(1. 40 1.38] [ 1491>(1459)[1269] |<34.6>(33.6)[32.3]
x6_| 8x8 138 1154 32.8
New x6 | 12x12 1,3 1100 340
x8 | 12x12 1.49 1391 34.6
Old_ k12x12>(8x8)[6x641.84>(1.83)(1.78] |<1420>(1400){1355] |31.2>(30.6)[29.4]
Table %6 %8 1306 0.1
Tennis | New x6 | 12x12 1292 L1
8x8 12x12 . 1385 1.2
Old T2x12>(8x8)[6x6 4 1.22>(1.20)[1.14]| <834>(780)[686] |35.8>(35.1)(34.2}
Mean 656 X8 T3 637 LW
New [ 6x6 | 12x12 | 14 624 356
8x8 12x12 | 22 762 358
367

347
o
B,
I F s
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%] ;M xM: Higher priority domain size
& NXN: Lower priority domain size
e M=6,N=6
L -m M=8N=8 old
30 - M=12,N=12
~ M=6,N=8
M=6N=12 New
— M=8 N=12

Iteration number

®2 #HELEBICHT S SNR (5 RO RO THE)
Fig. 2 SNR for the iteration number (mean of 5 images).
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3  JEE{% “Salesman”
Fig. 3 Original Image “Salesman”.

4 FEATG “Salesman” (BEF AL 70y 74X 6 x6
W, 2OMOF 2470y 794X 12 x 12 WH)
Fig. 4 Reconstructed image “Salesman” (higher priority
domain block size 6 X 6, lower priority domain block
size 12 x 12).
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