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ABSTRACT

In this paper, we propose a method of extracting prostate region using morphological characteristics of ultra-sonic
image of prostate. In the first step of the proposed method, the edge area of the prostate image is extracted. The
histogram of ultra-sonic image is used to extract base objects to detect the upper edge of prostate region by altering the
contrast of the image, then, the lower edges of the extracted base objects are connected by using monotone cubic spline
interpolation to extract the upper edge. Step 2, Otsu’s binarization is applied to the region under the extracted upper edge
of the prostate ultra-sonic image to extract the lower edge of prostate. In the last step, the upper and the lower edges are
connected to extract prostate region and by comparing the extracted region of prostate with the one measured manually,
the result showed that the morphological characteristics of prostate in ultrasonic image can be utilized to extract the
prostate region.
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Fig. 1 Typical Prostate Boundaries and Intensity Contrast
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(a) Input Image (b) Binarized Image (c) After Noise Removal

Fig. 2 Upper Boundary Extraction process
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(a) Set of Lowest points
Fig. 3 Extracting Upper Boundary of the Prostate
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(b) Noise removed
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Fig. 4 Object obtained from morphological Operation
and Gaussian Filter that contains lower boundary lines
of the prostate
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(b) Case of #12 (Proposed)
Fig. 6 Ground Truth and Proposed method
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Table. 2 True Positive rate Comparison

Reference Average Stdev
Ladak et al.[11] 94.5% 2.7%
Betrouni et. al.[12] 93.0% unknown
Badiei et. al.[13] 97.0% 2.0%
Proposed method 97.8% 1.4%
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