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ABSTRACT

The most reliable way to diagnose cancer in the current practice of medicine is
through pathological examination of a biopsy which has a certain level of subjec-
tivity. To reduce this subjectivity and have a mathematical model for diagnosing
cancer tissues we consider the problem of automated cancer diagnosis tools in the
context of breast and brain tissues. In this work we present graph theoretical tech-
niques that identify and compute quantitative metrics for tissue characterization
and classification. We segment the digital images of histopatological tissue sam-
ples of breast and bone using k-means algorithm. For each segmented image we
generate different cell-graphs using positional coordinates of cells and surrounding
matrix components. These cell-graphs have 500-2000 cells(nodes) with 1000-10000
links depending on the tissue and the type of cell-graph being used. Having gener-
ated the graphs, we calculate a set of global metrics from cell-graphs and use them
as the feature set for learning. We compare our techniques in different scenarios,
and show that hierarchical cell graphs, gives 81.8% accuracy whereas with Learning
based on intensity values of images, Delaunay triangulation of the cells, the pre-
vious technique we proposed for brain tissue images we obtain 61.0%, 54.1% and
75.9% accuracies. The ECM-aware cell-graph approach is tesed on the bone tissue
samples and gives 88.7% accuracy, simple-cell graphs perform 81.4% and Delaunay

triangulation method obtains 71.8 learning ratio.
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