27 6 JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY Vol .27 No.6 2005

1001 — 2486 2005 06 — 0048 — 05

DWT VLSI

1 1 2
1. 410082 2. 410082
CDF9/7 DWT VLSI
CSD
VHDL
100 %
DWT VLSI

TNOI11.7 A

An Efficient VLSI Architecture for Two-dimensional DWT
Based on the Lifting Scheme
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Abstract An efficient VLSI architecture for two-dimension DWT is proposed and illustrated in detail for the CDF9/7 wavelet
transform. The improved lifting scheme is adopted to reduce the critical path delay. Coefficients of the multipliers are transformed into
CSD forms and then the multiplications are substituted by shift-add operations. The row transform and column transform are running
simultaneously and pipeline design is used to optimize the architecture. This architecture is implemented through behavioral VHDL. The
results are identical with those of the software simulation and thus the validity of this architecture is proved. Compared with other
architectures this one has the advantages of faster computation time and almost 100% hardware utilization .
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Tab.1 The pipelined time scheduling for the row transform architecture
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Fig.2 The architecture of row transform module
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Fig.3 The architecture of row buffer module
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Tab.2 The maximum of relative error between hardware simulation and Matlab implementation
Camera 0.0975 % 0.1928% 0.2884% 0.3800%
Lena 0.0966 % 0.1918 % 0.2848% 0.3799 %
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