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Abstract

This paper proposes efficient VLSI architecture for computation of the 1-D discrete wavelet
transform (DWT). The proposed VLSI architecture computes the wavelet lowpass and highpass
output sequences using the product term anhm, nyn = 0, where an and hm denote the input
sequence and the wavelet lowpass filter coefficient, respectively. Whereas the conventional
architectures compute the lowpass and highpass output sequences using the product terms anhm
and angm, respectively, where gm denotes the wavelet highpass filter coefficient. The proposed
architecture is applied to computation of the Daubechies 4-tap wavelet transform using the
relationships between the Daubechies wavelet filter coefficients. Performance comparison of various
architectures for computation of the 1-D DWT are presented. Note that the proposed architecture
does not require extra processing units whereas the conventional architectures need them. Also it
is modeled in very high speed integrated circuit hardware description language (VHDL) and
simulated to show its functional validity.
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Fig. 3. Data flow of the proposed systolic array for
the 1-D DWT (Analysis, 1-level).
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