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Abstract

The rotation-invariant pattern recognition filter using circular harmonic function of the wavelet
transformed reference image by Morlet, Mexican-hat, and Haar wavelet function is proposed. The
rotated reference images, the images similar to the reference image, and the images which are added
by random noise are used for the input images, and in case of the input images with random noise,
they are applied to the recognition after removing the random noise by the transformed moving
average method with proper thresholding value and window size, The proposed optical wavelet circular
harmonic matched filter (WCHMF) is a type of the matched filter, so that it can be applied to the 4f
Vander Lugt optical correlation system. SNR and discrimination capability of the proposed filter are
compared with those of the conventional CHF, the POCHF, and the BPOCHF. The proper wavelet
function for the reference image used in this paper is achieved by applying Morlet, Mexican-hat, and
Haar wavelet function to the proposed filter, and the proposed filter has good SNR and discrimination
capability with rotation-invariance in case of the Morlet wavelet function.
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The correlation between the reference
image with no-noise and (a) the rotated
reference image(Morlet, a=0.8, £=0.48) and
(b) Fig. 4(b)(Morlet, a=0.8, fr=0.48).

Fig. 15.
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Fig. 17. The corrclation between the reference
image and (a) Fig. 8(a)(5%, Morlet,
a=0.8, =048 and (b) Fig. 8(b)(5%,

Morlet, a=0.8, £,=0.48).
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