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(Study of Wavelet Filtering Using Incoherent Optical Technique)
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Abstract

New methods for implementing wavelet filtering by using incoherent optical technique are
proposed. The first method computes a multi-channel wavelet filtering by using an array of the 2-D
optical wavelet transformers. The optical transformers are constructed from a combination of a
holographic lens array (HLA) and an optically addressed spatial light modulator (QASLM) in which
a set of the daughter wavelets is incoherently generated from a TV monitor connected to a personal
computer. In the second method, we take an advantage of the Fourier optics property where the
Fourier transformation is inherently scaled by a wavelength of the illuminating light. By using a white
light source having a wide spectral response, a set of daughter wavelets could be simultancously
generated from the mother wavelet. As the result the multi-channel wavelet filtering could be performed
by a single 2-D optical WT. Preliminary experimental results and the throughput performance of the
two methods are presented. In comparison with the first method, the second one has a higher number
of channel and a space bandwidth product (SBWP). It is also low cost and simpler because it does not
use the HLLA and OASLM.,



