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Fractal Image Compression Using Adaptive Selection
of Block Approximation Formula

Yong-Ki Park' - Chul-Woo Park ' - Doo-Young Kim '

ABSTRACT

This paper suggests techniques to reduce coding time which is a problem in traditional fractal compression
and to improve fidelity of reconstructed images by determining fractal coefficient through adaptive selection of
block approximation formula. First, to reduce coding time, we construct a linear list of domain blocks of which
characteristics is given by their luminance and variance and then we control block searching time according to
the first permissible threshold value. Next, when employing three-level block partition, if a range block of mini-
mum partition level cannot find a domain block which has a satisfying approximation error, we choose new ap-
proximation coefficients using a non-linear approximation of luminance term. This boosts the fidelity.

Our experiment employing the above methods shows enhancement in the coding time more than two times
over traditional coding methods and shows improvement in PSNR value by about 1-3dB at the same com-

pression rate.
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(Fig. 4) Distribution chart of the offset coefficient.
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{Table 3) Coefficient characteristics of the linear.

scale offset

Max, Min -1, 1 0, 255

C(E &) "{ME ALY 2ol BY
{Table 4) Coefficient characteristics of the nonlinear.

x y Xy z
Max, Min | -20,20 | —20,20 | —0.7,0.7 | 0, 320
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Y @4 AE &4 1y
R:32168 R:32168.
D:64 3216 D:64 3216

E |g49%=| D [D/2|D/4| D | D2 | D/4
n | 4&HE& |354 351 |35061(35.79|35.51 [35.48
c bpp |0.225{0.227 |0.228 | 0.223 { 0.225 ( 0.225
S kis 5 15 | 52 | 4 8 28
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(Fig. 9) Result by Domain pool sizes.
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(Fig. 10) 512X512 Original
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(Fig. 11) Quadtree Original
image partition

(8. 12) 2@iE g
(Fig. 12) The decoded image
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{Table &) Result by adaptive selection of approximate

Fisher W'Y H kg Wy
R:32168 R:32168
F’ D:6432 16 D:643216

4"zl D | D2 | D/4] D | D/2 | D/4
4&E | 354 | 351 |35.0618.7320.73 | 23.09
bpp }0.225(0.227 10.228 | 0.43 | 0.39 | 0.35
Time 5 11552 5 |10 30

Dec| PSNR |28.65[29.68 | 30.42 | 31.60 | 31.65 | 31.63
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(Fig. 13) Selection of error block above 2'th tolerance.
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{Table 7) Performance comparison with error block de-
cision tolerance 20.

Fisher (3 level) Atd Uy
R:32168 R:32168
D:64 3216 D:64 3216

gaus| D |DR2|D/M4A| D | D/2|D/4
t& & | 354 (35.1035.06 | 32.75 | 35.02 | 36.84
bpp |0.22510.227(0.228| 0.24 | 0.22 | 0.21
A2k 5 15 | 52 | 4 9 | 27
Dec| PSNR |[28.65|29.68 | 30.42 | 30.12 | 30.50 | 30.72
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(Table 8) Performance comparison of 4 level quadtree
and the proposed methods.

Fisher %9 At g
(4 level £3) (3 level 8)
R:3216 8 4 R:32168

D:6432168 D:64 32 16

gad- D | D/2|D/4| D [ D/2]|D/a
A& [17.51]17.99]17.78 | 18.73 | 20.73 | 23.09
bpp | 0.45 | 044 | 0.44 | 0.43 | 0.39 | 0.35
A7 48 | 181 | 667 | 5 10 | 30
Dec| PSNR |30.05|30.90 | 31.42 | 31.60 | 31.65 | 31.63
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(Table 9) Performance of encoder using Monro’s method.

Parent Size Flg-2:3 bpp PSNR
8x8 5.12 1.56 32.1608
16X 16 20.47 0.39 279725
32x32 81.79 0.10 24.3863

CE 10) HEH|0j Bt PSNREY Bl
(Table10) Comparison of PSNR by compressionrate.

PSNR
LA Fisher Y | Monro %y | A ¢HE Wy
20-25 29.17-30.65 27.54 30.38-31.23
25-35 28.90-30.42 30.12-30.72
35-50 26.01-28.91 24.14 28.78-29.23

(a) Parent Cell
16 X 16.

(b) Parent Cell
32 X 32

(¢) Parent Cell 64 X 64.

(32 14) Monrottt ol o5 SR el A4
(Fig. 14) Decoded image using the Monro method.
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