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Design of Multiplierless Lifting-based Wavelet Transform using
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ABSTRACT

This paper presents some improvements on VLSI implementation of lifting-based 9/7 wavelet trans-
form by optimization hardware multiplication. The proposed solution requires less logic area and power
consumption without performance loss compared to previous wavelet filter structure based on lLifting
scheme. This paper proposes a better approach to the hardware implementation using Lefévre algorithm
based on extensions of Pattern search methods. To compare the proposed structure to the previous sol-
utions on full multiplier blocks, we implemented them using Verilog HDL. For a hardware implementation
of the two solutions, the logical synthesis on 0.18 um standard cells technology show that area, maximum
delay and power consumption of the proposed architecture can be reduced up to 51%, 43% and 30%,
respectively, compared to previous solutions for a 200 MHz target clock frequency. Our evaluation show
that when design VLSI chip of lifting-based 9/7 wavelet filter, our solution is better suited for stand-
ard-cell application-specific integrated circuits than prior works on complete multiplier blocks.
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