AN AUTOMATED CERVICAL PRE-CANCEROUS DIAGNOSTIC SYSTEM

Abstract

Objective: This paper proposes to develop an automated diagnostic system for cervical
pre-cancerous. Methods and data samples: The proposed automated diagnostic system
consists of two parts; an automatic feature extraction and an intelligent diagnostic. In the
automatic feature extraction, the system automatically extracts four cervical cells features
(i.e. nucleus size, nucleus grey level, cytoplasm size and cytoplasm grey level). A new
features extraction algorithm called region-growing-based features extraction (RGBFE) is
proposed to extract the cervical cells features. The extracted features will then be fed as
input data to the intelligent diagnostic part. A new artificial neural network (ANN)
architecture called hierarchical hybrid multilayered perceptron (H*MLP) network is
proposed to predict the cervical pre-cancerous stage into three classes, namely normal,
low grade intra-epithelial squamous lesion (LSIL) and high grade intra-epithelial squamous
lesion (HSIL). We empirically assess the capability of the proposed diagnostic system using
550 reported cases (211 normal cases, 143 LSIL cases and 196 HSIL cases). Results: For
evaluation of the automatic feature extraction performance, correlation test approach was
used to determine the capability of the RGBFE algorithm as compared to manual extraction
by cytotechnologist. The manual extraction of size was recorded in micrometer while the
automatic extraction of size was recorded in number of pixels. Region color was recorded
in mean of grey level value for both manual and automatic extraction. The results show that
the estimated size and mean of grey level have strong linear relationship (correlation test
more than 0.8) with those extracted manually by cytotechnologist. Hence, the size of
nucleus, size of cytoplasm and grey level of cytoplasm created very strong linear
relationship with correlation test more than 0.95 (approaching one). For the intelligent
diagnostic, the performance of the H’MLP network was compared with three standard
ANNs (i.e. multilayered perceptron (MLP), radial basis function (RBF) and hybrid
multilayered perceptron (HMLP)). The performance was done based on accuracy,



sensitivity, specificity, false negative and false positive. The H*MLP network performed the
best diagnostic performance as compared to other ANNSs. It was able to achieve 97.50%
accuracy, 100% specificity and 96.67% sensitivity. The false negative and false positive
were 1.33% and 3.00%, respectively. Conclusions: This project has successfully developed
an automatic diagnostic system for cervical pre-cancerous. This study has also
successfully proposed one image processing technique namely the RGBFE algorithm for
automatic feature extraction process and a new ANN architecture namely the H?MLP

network for better diagnostic performance.



