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(A Fast Processor Architecture and 2-D Data Scheduling Method to
Implement the Lifting Scheme 2-D Discrete Wavelet Transform)
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Abstract

In this paper, we proposed a parallel fast 2-D discrete wavelet transform hardware architecture based on lifting scheme.
The proposed architecture improved the 2-D processing speed, and reduced internal memory buffer size. The previous
lifting scheme based parallel 2-D wavelet transform architectures were consisted with row direction and column direction
modules, which were pair of prediction and update filter module. In 2-D wavelet transform, column direction processing
used the row direction results, which were not generated in column direction order but in row direction order, so most
hardware architecture need internal buffer memory. The proposed architecture focused on the reducing of the internal
memory buffer size and the total calculation time. Reducing the total calculation time, we proposed a 4-way data flow
scheduling and memory based parallel hardware architecture. The 4-way data flow scheduling can increase the row
direction parallel performance, and reduced the initial latency of starting of the row direction calculation. In this hardware
architecture, the internal buffer memory didn’t used to store the results of the row direction calculation, while it contained
intermediate values of column direction calculation. This method is very effective in column direction processing, because
the input data of column direction were not generated in column direction order. The proposed architecture was
implemented with VHDL and Altera Stratix device. The implementation results showed overall calculation time reduced
from N2 /24+a to N 2/ 4+ 3, and internal buffer memory size reduced by around 50% of previous works.
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Table 1. The comparison of the multlpller adder resource, memory size, total timing to the previous
architecture (a<N?, B< N , r o N )
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Fig. 15. The simulation waveform of the fig. 14.
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Fig. 14. The design diagram of the row direction update
fiter.
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