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Design and Implementation of Image Decoder Based on
Non-iterative Fractal Decoding Algorithm.
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ABSTRACT

In this paper, algorithm for non-iterative decoding method is proposed and fractal image decoder bas
ed on non-iterative fractal decoding algorithm used general purpose digital signal processors is designe
d and implemented. The algorithm is showed that the attractor image can be obtained analytically whe
n the image is encoded using the fractal algorithm proposed by Monro and Dudbridge, in which the cor
responding domain block for a range block is fixed. Using the analytical formulas, we can obtain the
attractor image without iteration procedure. And we get general formulas of obtained analytical formul
as. Computer simulation results for various test images show that we can increase the image decoding
speed by more than five times when we use the analytical formulas compared to the previous iteration
methods. The fractal image decoder contains two ADSP2181’s and perform image decoding by three s
tage pipeline structure. The performance tests of the implemented decoder is elapsed 31.2ms/frame decod
ing speed for QCIF data when all the frames are decoded. The results enable us to process the real-ti

me fractal decoding over 30 frames/sec.
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Fig 2-1. Tiling structure and fractal transform.
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Fig 3-2. Hardware block diagram of constructed fractal
image decoder.
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Table 3-1. Hardware speclfications of constructed fractal
image decoder.
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48kbytes (Internal RAM)
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Decoder Memory |7\ 1611024 AK -20+4SRAM)
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Fig 3-3. Block diagram of NTSC encoder.
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Fig 3-4. Flowchart of (a) decoding input controller, and
(b) decoding main controller program.
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Table 4-1. Compare PSNR values using the proposed method and conventional iteration methods.

Source | Initial | Proposed | Average Iteration method ( dB )
image |image| method | method ™7 T20q | 3rd | 4th | 5th | 6th | 7th | Sth
Lena 21.40 | 2841 | 30.98 | 31.54 | 31.69 | 31.70 | 31.71 | 31.71
Lady | Boat | 31.72dB | 31.49dB | 20.19 | 27.77 | 30.78 | 31.61 | 31.67 | 31.70 | 31.70 | 31.71
Face 18.92 | 26.68 | 30.42 | 3153 | 31.64 | 31.68 | 31.70 | 31.70
Lady 20.09 | 26.08 | 27.96 | 28.36 | 28.41 | 28.42 | 28.42 | 28.42
Lena | Boat | 28.39dB | 28.16dB || 20.17 | 26.07 | 27.96 | 28.38 | 28.41 | 28.42 | 28.42 | 28.42
Face 20.15 | 26.04 | 27.90 | 28.28 | 28.35 | 28.37 | 28.33 [ 28.39
Lady 19.02 | 2552 | 28.19 | 28.74 | 28.80 | 23.81 | 28.23 | 28.28
Boat | Lena | 28.81dB | 28.48dB | 20.47 | 2652 | 28.44 | 28.77 | 28.81 | 28.81 | 28.81 | 28.81
Face 18.22 | 25.11 | 27.94 [ 28.65 | 28.75 | 28.79 | 28.80 | 28.80
Lady 19.03 [ 27.44 | 32.10 | 33.60 | 33.79 | 33.84 | 33.85 | 33.60
Face |Lena | 33.86dB | 33.60dB | 21.63 | 20.32 | 32.71 | 33.62 | 33.78 | 33.82 | 33.84 | 33.85
Face 19.24 | 27.72 | 32.24 | 33.56 | 33.77 | 33.82 | 33.85 [ 33.85
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