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Abstract

This paper proposes a fully-utilized block-based 2D DWT architecture, which consists of four 1D DWT filters with
two—channel QMF PR Lattice structure. For 100% hardware utilization, we propose a new method which processes four
input values at the same time. On the contrary to the image-based 2D DWT which requires large memories, we propose
a block-based 2D DWT so that we only need 2MN-3N of storages, where M and N stand for filter lengths and width of
the image respectively. Furthermore, the proposed architecture processes in horizontal and vertical directions simultaneously
so that it computes the DWT for an NxN image within a period of N? (1~ aad }/3. Compared to existing approaches,
the proposed architecture shows 10096 of hardware utilization and high throughput rate. However, the proposed architecture
may suffer from the long critical path delay due to the cascaded lattices in 1D DWT filters. This problem can be
mitigated by applying the pipeline technique with maximum four level The proposed architecture has been designed with
VerilogHDL and synthesized using DongbuAnam 0.18m standard cell.
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Table 1. Comparison with various 2D DWT architectures.
Architectures Mult Adder | Storage Period Util.
Direct[7] M| M N 4N? 100%
Parallel[10] M | 30M-1) | 2N(M-1) N low
Systolic-parallell5] § 4M | 4M | INQ+D N-N high
Semi-recursive[8] | 4M | 4M-1) IN? aN/3 Jow
2D Lattice[12] M| M | MON+D N2 high
proposed aM | AM | 2MN-3N | N(1-293 | 100%
(N : Image size, M : Filter length, J : Decomposition level)
® 2 mol=zlel x Misb|m
Table 2. Performance of the pipelined architectures,
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