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Improved lung segmentation algorithm based on
2D Otsu optimized by PSO

MENG Ya-zhou, MA Yu", BAI Bing, GAO Lin-shuang
(School o f Graduate , Ningzxia University , Yinchuan 750021, China)

Abstract: This paper develops an automatic segmentation method of lung image using two dimensional
Otsu method based on particle swarm optimization in order to reduce operation time. Aiming at the
shortage of the traditional two dimensional Otsu based on particle swarm optimization, which the cal-
culating quantity is large and standard particle swarm algorithm is easy to fall into local optimum, an
improved lung segmentation based on 2D Otsu optimized by PSO is proposed in this paper. Using the
grayscale - gradient two-dimensional histogram, not only reduces the amount of histogram’s calcula-
tion, but also narrows the searching area of particles. The algorithm uses the improved PSO which
based on diversity of particle symmetrical distribution to search optimal threshold. In the process of
algorithm, the region filling algorithm is used to remove background in order to make the threshold
segmentation of lung better, and the morphology operations to remove noise and repair holes which in
the target image. The threshold segmenting time in this algorithm is about 0. 2 s, increased about
16% than the speed of the traditional Otsu threshold segmentation optimized by PSO, the size of the

CT images is 512 X 512 pixels in this experiment. The segmentation algorithm in this paper can seg-
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ment the lung in CT image automatically, not only ensures the accuracy of the segmentation, but also

improves the speed of the segmentation in comparison with conventional algorithms.

Key words: two-dimensional Otsu; improved PSOj; region filling; morphological operations; automatic

lung segmentation
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