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White Blood Cell Segmentation Using Expectation-Maximization
and Automatic Support Vector Machine Learning
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Huazhong University of Science &. Technology, Wuhan, 430074, China)

Abstract: Leukocyte segmentation is the key step of an automatic leukocyte recognition sys-
tem, and has a direct influence on subsequent processing steps. In order to improve the accura-
cy of leukocyte segmentation under the conditions with variant illumination and unstable stai-
ning, an innovative segmentation method for color leukocyte image, which is based on expecta-
tion maximization (EM) clustering and support vector machine (SVM), is proposed. Firstly,
Gaussian mixture model (GMM) is adopted to segment the nuclei using the L channel of CIE-
LUV color space, and EM algorithm is taken to estimate the parameters of GMM. Secondly,
the over-segmentation results by EM algorithm in the first step are fully used to expand the nu-
cleus regions and gain the positive and negative regions for SVM training. As for sampling in
these regions, a stratified sampling technique based on EM algorithm is used. Then the SVM
is trained online using the color features of sampling pixels. Thirdly, the whole leukocyte re-
gions are segmented through classifying every pixel in the image using SVM. Different from
traditional leukocyte segmentation methods, the proposed method can cope with illumination
and variation very well. Compared with other similar methods, the proposed method improves
the segmentation accuracy. Finally, experiments demonstrate the accuracy and robustness of
the proposed method.
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