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ABSTRACT

We developed a computer-aided system for analyzing microscopic images called
Cell Image Analyzer (CIA) and demonstrate its application to nuclear stained breast cancer cell
counting. The algorithm for image analysis is composed of three steps. First, the cancer cells in
the microscopic image are segmented based on neural network and mathematical morphology.
Next, the features of each cell consisting of average values of L*, a*, b* in CIELab color space,
circularity ratio, and area are extracted by the system. Finally, in order to demonstrate the
potential application of the system, the classification of breast cancer cell nuclei is performed
using the Euclidean distance of selected features, i.e. the average values of L*, a*, b*. Results
from our computer-aided analysis system on a microscopic image from breast cancer show that
the cancer cells are appropriately segmented. The classifications of segmented cell type based on
the Euclidean distance in CIELab color space agree with visual inspection very well. Quantitative
evaluations of our computer-aided analysis with the expert also provide similar agreement to
image visualization. In other words, sensitivity and positive predictive value of cell segmentation
are 78.7% and 74.4%, respectively. Moreover, sensitivity, positive predictive value, specificity,
and negative predictive value of color classification are 95.3%, 97.6%, 67.2%, and 67.2%,
respectively. To improve the accuracy of the approach, both the development of the algorithm on
overlapping cells separation and the algorithm on classifying cell types based on the texture are

ongoing research.
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