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Abstract

It is shown that the multiscale prewhitening matched filter for detecting Gaussian objects in
Markov noise can be implemented by the undecimated wavelet transform with a biorthogonal spline
wavelet. If the object to be detected is Gaussian shaped and its scale coincides with one of those
computed by the wavelet transform, and if the background noise is truly Markov, then optimum
detection is realized by thresholding the appropriate details image. Our detection algorithm is applied
to the digitized mammograms for detecting microcalcifications. However, microcalcifications are not
exactly Gaussian shaped and its background noise may not be Markov. In order to campensate for
these discrepancy, Hotelling observer is employed, which is applied to feature vectors comprised of
3-octave wavelet coefficients.
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Object detection using Hotelling observer.
(a) Gaussian object buried in the mixture of
separable and nonseparable Markov noise.
(b) Hotelling discriminant A(x,3) computed
from the wavelet coefficients. (c) Object
detected by thresholding A(x,3). (d) Output
image obtained through inverse wavelet
transform after emphasizing the wavelet
coefficients corresponding to the detected
object.
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Fig 5. Hotelling discriminant computed from the
wavelet coefficients obtained by wavelet
transforming Fig. 4.
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