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Abstract  This paper investigates central properties such as support length, linear phase, vanis-
hing moments of wavelet filters within the lifting scheme framework. A general algorithm that
constructs biorthogonal wavelet with short support length, symmetry, and arbitrary vanishing
moments is proposed. The definition of Best Lifting Scheme (BLS) is given. The construction of
several famous biorthogonal wavelet systems, and a new system of biorthogonal wavelets with
desirable properties, named odd-ordered BLS Wavelet (BLSW) system, is explicitly presented.
Moreover, properties of BLSW system are listed, and experimental results of applying BLSW to
image nonlinear approximation have shown that the performance of several BLSWs is promising

because of their attractive properties.
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Background

The construction of biorthogonal wavelets with desirable
properties is a challenging task in the past two decades. Gen-
erally, the construction methods fall mostly into two catego-
ries: spectral factorization and lifting scheme. The former
one has been extensively studied. As a result almost all pop-
ular biorthogonal wavelets are firstly introduced using this
technique. However, for the latter one, the general relation-
ship between lifting scheme and properties of wavelet filters
is still unclear. This paper studies the relationship between
lifting scheme and properties of wavelet filters. The general
theory for constructing of desirable biorthogonal wavelets
within lifting scheme framework is established, and a general
algorithm which can construct lots of biorthogonal wavelets
with desirable properties in a straightforward way is pro-
posed. This paper exhibits a new angle of view in biorthogo-
nal wavelets construction and offers researchers a new series
of ready-to-use wavelet filters. Furthermore, the capability

of several newly constructed wavelets in image nonlinear ap-
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proximation is discussed. which shows that the performance
of these wavelets outperform both the popular CDF9-7 wave-
let and the corresponding D-DW.,
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