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Optimized-approximate integer -to-integer wavelet transform and its VLS|
architecture of JPEG2000 codec

GUO JieWU Cheng-ke WANG Ke-yan,MA Jing,ZHANG Lei

(State Key Lab. of Integrated Service Networks, Xidian Univ., Xi'an 710071, China)

Abstract

A new optimized-approximate integer-to-integer wavelet transform of the
JEPG2000 scheme is proposed. And from the hardware perspective, the
corresponding line-based VLS| based on the lifting scheme is put forward.
Considering that the dynamic range of the wavelet coefficients is limited, this
scheme ensures higher precision of the wavelet transform and accordingly
improves the quality of image compression by preserving efficiently fractions of
wavelet coefficients in lifting steps. Thanks to the line-based architecture in
hardware implementation, the horizontal transform and vertical transform can be
executed in a parallel way. Experiments show that on a Xilinx FPGA marked
XC2Vv3000, the architecture requires only 27% resources and achieves a higher
clock frequency up to 66MHz. Compared with other existing wavelet transform
architectures, the proposed architecture not only advances performance of the
integer-to-integer wavelet transform, with advantages of high parallelism and
reduction in storage, but also guarantees total levels of the wavelet transform
during the time T that an image is scanned line by line. <BR>
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