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Parameterization Construction of A Class of Biorthogonal Interpolating
Wavelets and Their Application to Image Coding
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Abstract  This paper depicts how to construct parametric biorthogonal wavelet family via lifting scheme, and gives the
complete construction of a new class of parametric biorthogonal interpolating wavelets with one parameter. The exact parameter
expressions of their associated interpolating filter banks are also derived. The free parameter provides a degree of freedom to
optimize the resulting wavelets, and a previously unpublished interpolating wavelet is obtained with respect to the coding gain
criteria, which has binary filter coefficients and can realize a multiplication-free discrete wavelet transform ( DWT).
Simulations show that the new wavelet has exhibited image compression performance superior to the most widely used 9/7
tap wavelet by Cohen et al. in the field of wavelet transform coding, yet its computational complexity has decreased by more
than 17%. This indicates a better tradeoff between compression performance and computational complexity.
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Fig. 1  Lifting-based forward wavelet decomposition for signals
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Fig. 2 Plots of coding gains for the new interpolating wavelet
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Tab. 1 Analysis low-pass filter coefficients for L-17/11 wavelet
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