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Abstract This paper describes a bronchus segmentation method based on scale estimation and graph cuts of
bronchi from chest CT image. A lot of previous methods utilize region growing or level set algorithms based on
anatomical knowledge of connectivity of bronchi. However, it is difficult to extract bronchus precisely by only using
these algorithms. Because connectivity of bronchi is often lost by partial volume effects, heartbeat, image noise
or tumor in actual CT images. In this paper, we propose a method of bronchus segmentation based on another
anatomical knowledge about bronchus. The proposed method detects voxels of medial lines of bronchi and its radius
by using local intensity structure analysis, and extracts bronchi by using graph cuts segmentation that utilizes cost
function with radius information. As the result, Jaccard index was 69.9%.
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feature vector

K 1 Feature vector utilized in false positive reduction.
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#£ 1 Jaccard indices of segmentation results (%)

case Jaccard index
previous | proposed
1 80.4 84.3
2 83.4 76.7
3 65.4 34.8
4 89.9 78.4
5 90.5 75.9
6 75.7 61.7
7 66.5 62.2
8 84.1 72.0
9 75.8 76.5
10 61.9 75.9
average 77.4 69.9
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(a) case 1

(c) case 3 (d) case 4

(e) case 5 (f) case 6

(g) case 7 (h) case 8

o = ¥ OE

(i) case 9 (j) case 10

B 2 Results of bronchus segmentation. In each subfigure, the manual segmentation and

the reuslt of the proposed method are shown on the left and right, respectively.
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(a) X-ray tube current 200 mAp

A

(b) X-ray tube current 10 mAp

& 3 Infuluence on medial voxel detection of X-ray tube current. In each subfigure, the

-

manual segmentation, the reuslt of the proposed method, and the medial voxel are

shown on the left, middle, and right, respectively.

X 4 Examples of failure on blocked bronchus. In each subfigure, the manual segmenta-

tion, the reuslt of the proposed method, and the medial voxel are shown on the left,

middle, and right, respectively.
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