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Segmentation Method Based on Line Intercept Histogram Reciprocal Cross Entropy for

Medical Image

Wu Shihua, Wu Yiquan, Zhou Jianjiang, Long Yunlin
(College of Electronic and Information Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing, 210016, China)

Abstract: To improve the efficiency and accuracy of medical image segmentation and provide more fully
effective basis for clinical diagnosis and adjunctive therapy. a medical image segmentation method based
on line intercept histogram reciprocal cross entropy is proposed. Firstly, the line intercept histogram is
defined. Then, the line intercept histogram of the medical image is built considering its two-dimensional
information. Finally, the reciprocal cross entropy criterion for threshold selection based on the line inter-
cept histogram is derived, according to which, the medical image is segmented. A large number of exper-
imental results show that, compared with other methods, including two-dimensional reciprocal entropy
method based on niche chaos particle swarm optimization (NCPSO), two-dimensional exponent gray en-
tropy method based on decomposition, symmetric cross entropy method based on two-dimensional histo-
gram oblique segmentation, two-dimensional Tsallis cross entropy method based on particle swarm opti-
mization (PSO) and so on, the proposed method has superior image segmentation performance. In its
segmentation result, object region is complete and accurate, and the edge details are clear and richer.

Moreover, the running time is greatly reduced. It is a fast and effective new segmentation method which
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can be used in medical image research.

Key words: medical image segmentation; threshold selection; line intercept histogram; reciprocal cross

entropy
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Fig. 2 Noisy medical image and its line intercept histogram
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Fig. 3 Magnetic resonance angiography image and its segmentation results
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Fig. 4 Retinal capillary image and its segmentation results
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(a) Concha bullosa image (b) Two-dimensional reciprocalentropy (c) Two-dimensional exponent
method based on niche chaos gray entropy method based

particle swarm optimization on decomposition
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Fig.5 Concha bullosa image and its segmentation results
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Fig. 6 Lung image and its segmentation results
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