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Abstract

The wavelet image coding and wavelet threshold denoising for
iamge are studied in the dissertation. The first, we introduce the
wavelet transform, the property of wavelet, second generation wavelet,
the lifting scheme and multiwavelet, and we analyse the relationship
of convolutional wavelet transform with lifting scheme. The second,
we investigate the method of constructing compactly supported
orthonormal wavelet and compactly supported biorthogonal wavelet,
and construct a wavelet approximating the modulation transfer
function of HVS and a compactly supported biorthogonal wavelet
approximating the compactly supported orthonormal wavelet. We also
study on the coding performance of these wavelet. At last, we
investigate the wavelet threshold denosing for image, and present a
improved Bayes denosing for image. We also combine the wavelet
image coding with image denosing based on wavelet threshold, the
noising image is compressed, the noise is de-noised at the same time.

The achievements of the dissertation include:

(I) A compactly supported biorthogonal wavelet, which
approximate to modulation transfer function for HVS, are constructed.
The compactly supported biorthogonal wavelet is constructed under
synthesis scaling function is known. We campare the constructed
wavelet with Daubechies 9/7, the comparative result indicates the
visual effect of compressed image by the constructed wavelet is better
than one of compressed image by Daubechies 9/7 under the same

I
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bitrate, and its computational load is 1/3 less than Daubechies 9/7.

(2) A compactly supported biorthogonal wavelet is reconstructed
based on the relation between mean square error of wavelet coefficient
and of reconstructed image. The wavelet is fit to optimal bit allocation by
unifying two mean square error, and approximate to orthonormal
wavelet. the length of the corresponding filter bank are 9 and 7. The
experimental results indicate that the coding performance of the wavelet is
competitive or superior to Daubechies 9/7.

(3) A improved wavelet Bayes threshold denosing is presented.
Because the threshold depends on the wavelet coefficient, but other
threshold only depend on the subband, the denoising performance of
the improved method is superior to one of other method.

(4) The performance of multiwavelet denoising is investigated, a
new method that estimate the size of noise is presented, the method is
adopted to multiwavelet transform for non-critically sampled prefilter.
Our results indicate that the denoising performance of multiwavelet is
superior compared to single wavelet.

(5) Noising image is compressed and denoised by integrating
Wavelet coding with wavelet threshold denoising together.

Key words ~ wavelet image coding, human visual system, wavelet threshold
denoising, compactly supported biorthogonal wavelet, lifting scheme,

multiwavelet transform
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