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Abstract We propose an automatic segmentation method for identifying pulmonary structures
using gray-level information of chest CT images. Our method consists of following five steps. First,
to segment pulmonary structures based on the difference of gray-level value, we select the threshold
using optimal thresholding. Second, we separate the thorax from the background air and then the lungs
and airways from the thorax by applying the inverse operation of 2D region growing in chest CT
images. To eliminate non—pulmonary structures which has similar intensities with the lungs, we use
3D connected component labeling. Third, we segment the trachea and left and right mainstem bronchi
using 3D branch-based region growing in chest CT images. Fourth, we can obtain accurate lung
boundaries by subtracting the result of third step from the result of second step. Finally, we select
the threshold in accordance with histogram analysis and then segment radio-dense pulmonary vessels .
by applying gray-level thresholding to the result of the second step. To evaluate the accuracy of
proposed method, we make a visual inspection of segmentation result of lungs, airways and pulmonary
vessels. We compare the result of the conventional region growing with- the result of proposed 3D
branch-based region growing. Experimental results show that our proposed method extracts lung
boundaries, airways, and pulmonary vessels automatically and accurately.
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