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Optimal Wavelet Expansion via Sampled-Data H* Control Theory

«M. Ogura, M. Nagahara, and Y. Yamamoto (Kyoto University)

Abstract— Wavelet expansion of an L? signal requires the L? inner product of the original signal and a
scaling function. This process is non-causal because the integral is to be executed over the whole time interval
(—00,0). In digital signal processing, it is common to use sampled values of continuous-time signals instead
of the inner product. This however follows a large reconstruction error, called ”wavelet crime.” We therefore
design a causal system which produces an approximation of the inner product via sampled-data H control
theory. We treat not only the Haar wavelet but also general wavelets including the Daubechies wavelet when
the scaling function has a finite support. We also consider a time-varying model of input signals.
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