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Abstract

The technologies of the compression of digital image act key role
to storing and transferring of multimedia information. Transform coding
is the most extensive mainstream coding technology, and the discrete
cosine transform and discrete wavelet transform were used widely.
The coding method based Shannon information theory had
developed to the limit. For the development of digital image
compression, finding another coding method is an efficient approach,
so it will promote the development of digital image compression
technologies.

As a perfect time-frequency analyzing tool, wavelet transform
is used widely in signal processing and image compression. In this
paper we first research the theory of wavelet transform then describe
the JPEG2000 standard that was developed recently in detail. Based
on the verification model of JPEG2000 analyzing numbers and
choosing of wavelet base in wavelet transform was discussed in
detail in image compression and a uniform implementation method
of lifting scheme was put forward, so we can use different wavelet
bases with the image context in digital image compression.

Comparing to the DCT(discrete cosine transform), the realizing
of DWT(discrete wavelet transform) is more complex, so solving the
fast calculating of DWT is very significative to use widely DWT.
With discussing the relationship of lifting scheme and convolution of
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DWT, we design a hardware platform for JPEG2000 standard. The
platform uses ARM micro-processor and FPGA chip. The hardware
implementation of JPEG2000 algorithm can be debugged and
analyzed on it, specially the hardware implementation of DWT is
researched. We propose a biorthogonal wavelet base constructed
method on frequency domain based free factor and construct a series
of biorthogonal wavelet bases. These wavelet bases are low
computation complexity and easily implemented on hardware.

Combining the verification model of JPEG2000 and human
visual system (HVS), we propose three methods that using HVS to
the digital image compression for improving the reconstruction
image visual quality. 1) In multi-level wavelet transform of digital
image the important coefficients information to human eyes is
concentrated in the third, forth and low frequency grades. Through
weighting the wavelet coefficients, the important coefficients is
enhanced and the unimportant coefficients is restrained, so we can
get better visual effect on reconstructed image. 2) Using the mask of
human visual system to improve the visual effect: visual masking
effects to encoding noise include pixel-self different masking ability
with different amplitude and masking from neighbor pixel . 3) Using
new wavelet that constructed by characters of human visual system
the better visual effect can be obtained in digital image compression
system.

Finally the evaluating method of reconstruction image quality
is researched, we put forward a new evaluating method that based
just notification visual distortion in wavelet transform field. In this
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means, the distortion is divided into two types: one can be detected
and the other can not be detected. Only detected distortion is
considered in evaluating model. We compare the new method with
similar evaluating methods named PSNR, SSIM and UIQ. This
evaluating method is more accordant to subject sense than traditional
methods.

There are some problems to need solve in wavelet transform
coding based human visual system(HVS). Then we present developing
direction of the evaluating method of image quality and compressing
of image in future.

Key words Digital Image Compression Coding, JPEG2000, Human Visual
System(HVS), Discrete Wavelet Transform(DWT), Lift Scheme,
Evaluating method of image quality
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