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Nucleus Segmentation and Recognition of Uterine Cervical
Pap—Smears using Enhanced Fuzzy ART Algorithm
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Abstract

Segmentation for the region of nucleus in the image of uterine cervical cytodiagnosis is known as the most difficult
and important part in the automatic cervical cancer recognition system. In this paper, the region of nucleus is
extracted from an image of uterine cervical cytodiagnosis using the fuzzy grey morphology operation. The
characteristics of the nucleus are extracted from the analysis of morphemetric features, densitometric features,
colormetric features, and textural features based on the detected region of nucleus area. The classification criterion of
a nucleus is defined according to the standard categories of the Bethesda system. The enhanced fuzzy ART algorithm
is used to the extracted nucleus and the results show that the proposed method is efficient in nucleus recognition and
uterine cervical Pap-Smears extraction.
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Fig. 1. Process to extract nucleus of cervix uteri
cytodiagnosis
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(a) Image of cervix uteri cytodiagnosis, (b) Image of
cervix uteri cytodiagnosis which noise is removed
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Fig. 2. Image of cervix uteri cytodiagnosis with noise
reduction
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cytodiagnosis
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Table 1. Nucleus extraction result
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Table 3. Classification and recognition results of cell by
enhanced fuzzy ART algorithm
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