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Abstract

Differential counts of white blood cells are the counts of different classes of
white blood cells in peripheral blood or bone marrow. They aid in the diagnosis of
diseases, such as leukemia or cancer. The differential counts in bone marrow generally
provide more information than those in peripheral blood because immature cells can
only be found in bone marrow. However, the counting either by an expert or an

automatic system in bone marrow is much more difficult than in peripheral blood.

White blood cells in Myelocytic series are classified into 6 classes according to
their ages, i.e., Myeloblast, Promyelocyte, Myelocyte, Metamyelocyte, Band, and t
PolyMorphoNuclear (PMN). The counting by an expert is very tedious and time-
consuming. Even though there exist a few commercial automatic counting systems for
peripheral blood, they are very expensive and there is none for bone marrow. An

automatic system for bone marrow would help a lot.

This research proposes a part of an automatic counting system in bone marrow.
It classifies single-cell images into 6 classes according to Myelocytic series using
artificial neural networks. We used 431 single-cell images. Those images were
collected at the Eliis-Fishel Cancer Center, University of Missouri, Columbia, Missouri,
U.8.A. The classification rate of neural networks trained normally is about 72%. The
classification rate of about 75% was achieved when neural networks were trained with a
new proposed method, namely the biased-output approach. This project covered 12-
month period from May 1, 2002 to April 30, 2003.



