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Automatic segmentation method for three-dimensional bronchial tree based on active contour
model

HE Rui-hua’, LU Jian-feng', TANG Li-jun’
1. School of Computer Science and Engineering, Nanjing University of Science and Technology, Nanjing 210094, China; 2. Department
of Radiology, First Affiliated Hospital of Nanjing Medical University, Nanjing 210029, China

Abstract: Accurate segmentation and extraction of trachea and bronchus from CT image is important in computer- aided
surgery. The result of segmentation and extraction is a significant reference for surgery. The accurate extraction results help to
avoid possible injuries on bronchus. An automatic segmentation algorithm for three-dimensional (3D) pulmonary bronchus
was designed. A globally convex segmentation method based on an active contour model was firstly applied to obtain initial
segmentations. The grayscale reconstruction algorithm was applied to improve the initial segmentation. A complete bronchial
tree was finally obtained by using a 3D region growing method. Results showed the proposed method always segments the
bronchial trees of different cases. Compared with automatic threshold region growing method, the proposed method has a great
improvement in the number of bronchi branches, with 28%-86% improvement.

Key words: bronchial tree; active contour model; morphological grayscale reconstruction; three-dimensional segmentation
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Fig.1 One-dimensional morphological grayscale reconstruction
Note: Red line represents mask image; blue line represents maker
image; black line represent reconstructed image.
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Fig.2 Segmentation results of bronchial tree by using two methods

Note: Left: Automatic threshold region growing method; Right:
Automatic segmentation algorithm for 3D pulmonary bronchus based
on active contour model
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Tab.1 Comparison of automatic segmentation algorithm based
on active contour model and automatic threshold region

growing method

Case a Case b Case ¢

Order of branches

O A O A O A
1 1 1 1 1 1 1
2 2 2 2 2 2
3 4 4 4 4 4 4
8 8 8 8 8 8
5 16 14 16 16 14 14
28 16 30 24 22 18
28 12 44 24 18 6
8 14 4 46 20 6 6
8 0 24 4 4
9 0 0 16 4 2 0
0 0 10 0 0
0 0 2 0 0
Total 109 61 203 109 81 63

Note: O: Automatic segmentation algorithm based on active contour
model; A: Automatic threshold region growing method
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