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This thesis studies a new method to implement the multi-channel two
dimensional (2-D) optical wavelet transform by using wavelength multiplexing.
The proposed method uses grating to produce multiple images and takes an
advantage of the Fourier optics, where a spectrum of an object scene placed at
the front focal plane of a lens could be obtained at the back focal plane with its
spatial size inversely proportional to the wavelength of the illuminating light
source. In its optical implementation, the system is constructed by cascading
two 4-f optical setups where the first setup produces multiple images of the
input scene to be analyzed, while the second one performs multi-channel
wavelet transformations by using the Morlet wavelet. Experimental results and
computer simulations together with the analysis of the system performance are
presented. The results show that the proposed method could work in a good

agreement with the theory.
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