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Automated lung segmentation for chest CT images based on Random Walk algorithm
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Abstract: To deal with the lung segmentation problem under complex conditions, Random Walk algorithm was applied to
automatic lung segmentation. Firstly, according to the anatomical and imaging characteristics of the chest Computed
Tomography (CT) images, foreground and background seeds were selected respectively. Then, CT image was segmented
roughly by using the Random Walk algorithm and the approximate mask of lung area was extracted. Next, through
implementing mathematical morphology operations to the mask, foreground and background seeds were further adjusted to
adapt to the actually complicated situations. Finally, the fine segmentation of lung parenchyma for chest CT image was
implemented by using the Random Walk algorithm again. The experimental results demonstrate that, compared with the gold
standard, the Mean Absolute Distance { MAD) is 0. 44 +0. 13 mm, the Dice Coefficient (DC) is 99.21 % +0.38 %.
Compared with the other lung segmentation methods, the proposed method are significantly improved in accuracy of
segmentation. The experimental results show that the proposed method can solve the difficult cases of the lung segmentation,
and ensure the integrity, accuracy, real-time and robustness of the segmentation. Meanwhile, the results and time of the
proposed method can meet the clinical needs.

Key words: chest image; Computed Tomography ( CT); Random Walk algorithm; lung segmentation; seed selection;
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