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White blood cell image segmentation based on active learning

Cui Feng', Pan Chen', Wu Xiangping', Xu Jun®
1. College of Information Engineering, China Jiliang University, Hangzhou 310018, China;
2. Ningjin Hospital prefectural, Dezhou 253400, China

Abstract: In this paper we present a two-stage method to segment white blood cell imags by a pixel classification model
that is trained online using an extreme learning machine (ELM). During the training stage, we first locate leukocyte nucle-
us by mean-shift algorithm in the RGB color space. Then we dilate the leukocyte nucleus until the maximum ratio of entropy
and area of the nucleus region occurs. The region including the nucleus could be regarded as positive candidate region for
sampling. While the other regions excluding the positive one, are regarded as negative candidate regions. A two-class ELM
could be trained with the training set via learning by sampling. Different training sets produce multiple models of ELM. In
the test stage, multiple models of the ELM can be integrated to classify pixels in order to exiract leukocytes. The proposed
algorithm does not need to change any parameter during run-time. It is very robust to various staining and to the illumination
in cell imaging. Experimental results demonstrate the effectiveness of the method.

Key words: white blood cell; image segmentation; Mean-shift; extreme learning machine (ELM) ; classifiers ensemble
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Fig.1 The framework of ELM-based image segmentation system
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Fig.8 Comparison of three error rates

about 65 white cell images
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