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Abstract: In the two-dimensional 9/7 discrete wavelet transform hardware architecture, high data
storage requirements is always the problem to be solved. A lifting-based memory-efficient
architecture is proposed. First, the data calculation sequence of the lifting algorithm is modified,
and a new iterative step-by-step calculation method is designed to dynamically calculate the two-
dimensional wavelet transform. According to the difference of row and column transforms, one-
dimensional transform architecture design is performed on them. The row filter structure
effectively reduces the number of registers by splitting the input data into three sequences. The
column filter structure eliminates the data buffer of the transposed module through single-line
input processing. At the same time, the multiplexing of multipliers and adders is realized. With
parallel and pipeline hybrid architecture, the critical path delay of two-dimensional transform
structure is reduced to a multiplier delay. Experimental results show that for an image of 1 024
pixel X 1 024 pixel, the on-chip memory requirement is reduced by 11.1%, and the hardware
efficiency is raised by 8.24% in contrast to the existing lifting-based architectures. Compared

with the iterative calculation method based on convolution, the calculation time is reduced to 1/9
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of the existing structure. The proposed architecture is implemented on Xilinx FPGA Kintex7

XC7K325T, achieving a throughput of 460 MB/s and obvious hardware resource advantages.

Keywords: discrete wavelet transform; memory-efficient architecture; transposition memory;
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Fig. 4 1-D row filters circuit architecture
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Table 2 Comparison of hardware efficiency among different architectures with N of 1 024
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