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Abstract

This- thesis proposes an efficient method for extracting a prostate volume from 3D ultrasound image by using wavelet
transform and SVM classification. In the proposed method, a modulus image for each 2D slice is generated by averaging
detail images of horizontal and vertical orientations at several scales, which has the sharpest local maxima and the lowest
noise power compared to those of all single scales. Prostate contour vertices are determined accurately using a SVM
classifier, where feature vectors are composed of intensity and texture moments investigated along radial lines.
Experimental results show that the proposed method yields absolute mean distance of on average 1.89 pixels when the

contours obtained manually by an expert are used as reference data.
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Table 1. Filter coefficients of digital fiters used for
extracting multiscale edges by Mallat and Zhong.
n h(n) g(n)
-3
-2
-1 0.125
0 0.375 -2.0
1 0.375 2.0
2 0.125
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Fig. 2. Classification using linear SVM classifier.
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contour vertices in Fig. 10.

a8 12 38 1o MM SYEES 0l&35l0d 3k}
Aoy xen MM 28

Fig. 12. 3D ultrasound prostate volume obtained by

rendering prostate contour vertices in Fig. 11.
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3z 75

Prostate contour vertices which are determined

when modulus image at 2% scale are used for
the images in Fig. 8.
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Fig. 14. Prostate contour vertices which are determined
without SVM classifier for the images in Fig. 8.
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Table 4. Effects of averaging detal images and SVM
classifier in the proposed method,
Using
Without
case N Mzzf(m,n) 1thou!
Original SVM
. mstead of o
image classification
M m, n)
0 128 2.06 249
30° 159 237 274
60" 154 359 591
90" 2.35 249 342
120° 2.36 316 559
150° 221 293 254
average g, 1.89 2,77 3.78
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