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A study on computer aided diagnosis system for chest CT images
— Recognition of bronchus —
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Abstract This paper describes a novel method for extracting bronchial regions from 3D chest CT images.

Several groups have proposed methods for extracting bronchial regions by region growing algorithms.

However, these methods don't work well in the case that tumors divide the bronchial region into several parts.

We propose a method that can extract the bronchial region in such cases using local intensity structure analysis,

CT value distribution and shape features. First, the proposed method extracts cylindrical structure based on

analysis of Hessian matrix. Second, it extracts tube structure by a modified RRF to analyze CT value

distribution and shape features. At last, it extracts the bronchial region by integrating regions extracted by

Hessian matrix analysis and RRF. We applied the proposed method to four cases of 3D chest CT images and

showed that the proposed method could extract bronchial regions in the case that a tumor divides the bronchial

region.
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Table 1 Comparison of results by the proposed and previous® methods.
Case | Total # of branches | Extracted branches Recall rate[%] Recall rate of previous method FP [mm’]
1 385 253 65.7 76.6 1093.4
2 331 213 64.4 63.7(211) 2274.0
3 422 308 73.0 55.7(235) 3569.0
7 171 128 74.9 23.4(40) 1678.2
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Fig. 4 Correct bronchial region of Case 4

Fig.5 Extraction result by the proposed method of Case 1

Fig. 2 Extraction result by the proposed method of Case 1 (TP: gray and FP: black)

(TP: gray and FP: black)

Fig. 6 Extraction result by the previous method ! of Case 1
Fig. 3 Extraction result by the previous method 2l of Case 1
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