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Abstract: An automated cell tracking system is used to automatically analyze and track the changes in cell
behavior in time-lapse cell images acquired using a microscope with a cell culture. Clustering is the partial
overlapping of neighboring cells in the process of cell change. Separating clusters into individual cells is very
important for cell tracking. In this study, we proposed an algorithm for separating clusters by using ellipse
fitting based on a direct least square method. We extracted the contours of clusters, divided them into line
segments, and then produced their fitted ellipses using a direct least square method for each line segment. All
of the fitted ellipses could be used to separate their corresponding clusters. In experiments, our algorithm
separated clusters with average precisions of 91% for two overlapping cells, 84% for three overlapping cells,
and about 73% for four overlapping cells.
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Fig. 2 Cell cluster size used in this paper
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Fig. 3 Contours produced by preprocessing steps
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