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Fast Fractal Image Coding Based on Quincunx Sums of Normalized Blocks
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Abstract Fractal image coding can provide a high decoded image quality at a high compression ratio but it
requires traditionally a very long runtime in the encoding process. Therefore it is essential to develop fast
encoding algorithms before it could be widely used for various applications. The encoding time is mostly
spent on searching for the best-matched block to an input range block in a usually-large domain pool a new
scheme is thus proposed to limit the search space in this paper. It first defines a new feature quincunx
sum which is the intensities sum of a normalised image block over each corner of the block and one at the
centre. Then the quincunx sum is utilized to confine efficiently the search space to the vicinity of the
initial-matched block i.e. the domain block having the closest absolute quincunx sum to that of the input
range block being encoded . Experimental results show that this method can reduce drastically the amount
of range-domain comparisons needed to encode each range block. The proposed algorithm has also been
compared with the fast fractal encoding algorithm based on cross-trace showing that under the same search

neighborhood it performs better in terms of encoding time image quality and compression rate.
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Table 1 Experimental Data for Varying Values of k The Proposed and Cross Trace-Based Algorithm® a«=4 =20
1 k S a=4 B=20
Neighborhood Size k
Test N
Images Quincunx Sum-Based Algorithm Cross Trace-Based Algorithm >
1 50 100 130 180 200 250 1 50 100 130 180 200 250
Time s 0.63 10.66 19.66 24.59 32.14 34.97 41.42 0.67 11.47 20.50 26.47 33.97 37.63 44.16
Lena PSNR 28.87 32.54 32.86 32.98 33.10 33.14 33.22 28.94 32.34 32.76 32.87 33.02 33.09 33.15
CR 16.23 18.72 19.26 19.42 19.67 19.72 19.84 16.08 18.52 19.12 19.35 19.61 19.67 19.82
Time s 0.69 11.72 21.84 27.47 36.14 39.41 46.89 0.72 11.83 22.27 27.44 36.58 39.48 46.81
Pepper PSNR 28.03 32.15 32.52 32.64 32.73 32.76 32.80 27.93 31.95 32.38 32.49 32.66 32.68 32.74
CR 14.88 16.91 17.25 17.35 17.50 17.53 17.63 14.81 16.74 17.16 17.28 17.36 17.4 17.53
Time s 0.75 16.23 30.28 37.91 49.63 53.92 63.91 0.75 16.25 30.30 38.25 49.56 53.81 63.63
Goldhill PSNR 28.15 30.96 31.23 31.33 31.47 31.50 31.53 28.04 30.75 31.11 31.23 31.36 31.41 31.47
CR 11.75 12.34 12.47 12.53 12.60 12.63 12.66 11.73 12.32 12.46 12.50 12.57 12.60 12.64
Baseline algorithm ~ time PSNR CR = 306 33.13 20.21 356 32.73 17.84 and 502 31.21 13  respectively for Lena Pepper

and Goldhill.
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