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Fast Fractal Image Encoding Algorithm Based on Local Determinants

HE Chuan-jiang, LIU Wei-sheng, SHEN Xiao-na
( College of Mathematics and Physic, Chongqing University, Chongqing 400030 )

Abstract Fractal image coding is a promising lossy compression technique in terms of achievable compression ratios and
decoded image quality; However, it has the primary disadvantage of high computational demands resulting in unacceptably
long encoding times. Most of the encoding times are spent on searching for the best-matched block to each of range blocks
in a usually-large domain pool. This paper thus proposed an accelerating scheme by the determinants of normalized range
and domain blocks, which can find out the best-matched block to an input range block in a relatively-small search neighbor-
hood. Experimental results on three popular 512 x 512 test images showed that, depending on the search neighborhood
size, the proposed algorithm not only can achieve the speed-up of about 30 times with the same PSNR ( peak signal-to-noise

ratio) as the baseline fractal algorithm with the full search, but also can obtain the speed-up of 1 000 times or more at the

cost of tolerable degradation of the decoded image quality.
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Tab.1 Experimental data about the parameter =

B{E 7

Ak Re RENEEEN
0 1 2 3 4 5 6

PSNR(dB) 34.39 34.39 34.45 34.54 34.60 34.47 34.29 34.06

L
] (s) 482.1 475.9 402. 1 313.2 244.2 200.3 171.3 147.6
PSNR (dB) 32.17 32.18 32.20 32.28 32.65 32.63 32.53 32.34 €
] (s) 482.4 477.17 451.8 423.5 381.7 332.9 284. 1 244. 1
PSNR(dB) 33.79 33.79 33.85 33.98 34.10 33.97 33.78 33.58 b
] (s) 477.8 474.8 452.9 374.8 274.8 209.3 168.3 140. 4
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Tab.2 Experimental data about the parameter 7

HH
=R i HUUREWEEEA
5 10 15 20 25 30 35
PSNR (dB) 34.58 34.80 34.83 34.81 34.73 34.63 34. 44 34.10 L
18] (s) 226.2 143.9 105.9 72.47 48.47 32.88 21.72 12. 67
PSNR(dB) 32.24 32.69 32.76 32.75 32.61 32.31 32.12 31.56
IFIE] (s) 334.6 195. 4 113.3 65.73 34.94 18.23 9.59 5.93 ¢
PSNR (dB) 34.10 34.35 34.36 34.34 34.30 34.21 34.11 34.0 b
REED) 224.9 143.0 104. 4 81.20 62.36 43.92 31.50 22.99

##:L: Lena,G: Goldhill, P: Peppers
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Tab.3 Experimental data about the parameter k(7=4,79=30)
LRI AN &
R -3 B NCRTS
1 100 150 200 280 370 390

L PSNR (dB) 30. 28 34. 10 34.28 34.38 34. 46 34. 46 - 34.39
IFIA] () 0.25 9.39 12. 64 15. 14 17.21 - - 482. 1

G PSNR (dB) 29.54 32.19 32.30 32.30 - - - 32.17
IFIE] (s) 0.36 11.80 14.59 14.73 - - - 482. 4

P PSNR (dB) 29.37 33.52 33.70 33.84 33.98 34.03 34.03 33.79
IFIE] (s) 0.28 10. 17 14. 16 17.67 22.23 26. 87 27.47 477.8

##:L: Lena,G: Goldhill,P: Peppers
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Fig. 1 Decoded image of Lena at k=1(7 =4, =30)
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