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On Structure and Design of Multiwavelets*

TRAFE « R

Toshiyuki Uto** and Kenji Ohue**

A multiwavelet with multiplicity » > 1 consists of r scaling functions and r wavelet functions. These functions
can be generated by a lowpass multifilter and a highpass multifilter, whose coefficients are given by r x r

matrices. This paper describes an efficient structure and design for symmetric orthogonal and biorthogonal
multiwavelets. Factorizing the polyphase matrix of orthogonal and biorthogonal multiwavelets into elementary

low-order building blocks, we introduce a systematic construction technique based on the lattice structure
to improve the performance or the quality in image coding applications.

with rotation matrices. We then present a transformation of the tree-structured multiwavelet system into the
equivalent scalar filter bank in order to design multifilter banks. Finally we show the potential of multiwavelets
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# 1: Barbara BRI 09 2 &2 HUC X % PSNR[dB]

Barbara POy PBy S A48 By,712
0.25 bpp 28.01 28.18 27.81 27.53
0.5 bpp 31.86 32.35 31.52 31.58
1.0 bpp 37.01 37.73 36.58 36.81

# 2: Lena BRI 25 ZAHIC K 5 PSNR[AB]

Lena POy P By 54,8 By /72
0.25bpp | 33.07 33.57 32.90 33.57
0.5 bpp 36.32 36.84 36.15 36.74
1.0 bpp 39.65 39.94 39.54 39.92
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