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Abstract

We propose a new image coding method which takes into account both statistical
redundancy and perceptual irrelevancy of the DCT coefficients so as to provide a high quality
of the reconstructed images with a reduced transmission bit rate. First, a block of DCT
coefficients are decomposed into 16 subvectors so as for a subvector to convey key information
about one of the- low-pass or the directional filtered images. Then, the most significant
subvector is selected as the principal edge of the block and then vector quantized. After that,
the residuals of the block are computed and then sequentially quantized through
aforementioned procedure until the quantization distortion is smaller than the target
distortion. The proposed scheme is good at encoding images with a variety of transmission bit
rates, especially at very low bit rate coding. In addition, it is another benifit of the proposed
scheme that an image can be quantized with a wide range of the transmission bit rates by
simply adapting the stopping criterion of the sequential vector guantizer according to the
target distortion of the reconstructed image.
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Table 1. Codebooks for 1st stage quantization.

N: codebook size, o :'design distortion.

wg o0 1 2 3 4 5 6 1
N 512 512 512 512 512 512 512 512
o 4466 96.41 107.1 58.20 19.80 18.83 18.08 17.41
w8 9 10 11 12 13 14 15
N 512 512 512 512 512 512 512 512 |
o 16.04 1557 12,62 12.43 15.37 14.89 13.90 13.98
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Table 2. Codebooks for 2nd and higher
stage quantization.
N: codebook size, ¢*: design distortion.

w0 1 2 3 4 5 6 7
N 16 512 512 256 32 32 32 32
10% 13.60 21.94 23.96 13.43 12.99 12.58 12.69 13.12
whak 8 9 10 11 12 13 14 15
"N 16 3 16 16 8 8 8 8 |
& 1572 13.14 15.21 15.26 16.53 21.93 18.26 17,00j
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Table 3. Summary of simulation results.

o3y =4 (bpp)

PSNR (dB)
Lena 0.209 0.303 0.413 0.483 0.571 0.726
30.16 32.12 33.63 34.38 35.13 36.19
0.210 0.291 0.388 0.448 0.529 0.685
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o 39720773184 33.07 33.65 34.23 3505
716 0.242 0.343 0.461 0.535 0.631 0.797
: 29.75 31.78 33.40 34.22 35.11 36.42
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proposed coder and their enlar-
ged versions.
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