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3D mechanical model based pulmonary nodule segmentation in CT images
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Abstract In this paper, a 3D mechanical model based on pulmonary nodule segmentation method is
proposed. The proposed method has three main parts. First, an initial 3D mechanical model is generated.
The model is made up of many triangle elements resulting in forming whole shape of the model as sphere.
Second, points of the model are deformed, and finally internal and external energies according to each
deformation are calculated. The internal energy is determined by the model shape, and the external energy
is determined by intensity. After the model is deformed, the process of searching the minimum energy
generated by the deformation is executed repetitively. If the model energy converges, the nodule is
segmented by using the proposed model. The proposed method greatly improves the result compared with
conventional methods.
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Fig. 3. Basic structure and modeling of bending force: (a) bending force in basic structure, (b) bending force in
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Fig. 4. method of the model deformation
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Table 1. RAVD, VOE, ASSD results about three of the mechanical models results
RAVD(%) VOE(%) ASSD(mm)
General SMSM | Proposed | General | SMSM | Proposed | General | SMSM | Proposed
Min 0.1156 9.3522 32174 406222  31.7460 25.3532 0.4425 0.4101 0.3923
Max 251.3743|  97.6439 200.1940| 99.9833|  99.8897 99.8321 14.2982| 14.1552 13.8725
Median 80.1542 71.4281 41,5320 805212  77.9329 44.2134 1.1532 1.1211 0.7354
Std 32.1527 16.1529 33.8231 156235  13.4248 17.4502 3.8152 3.7835 3.6947
Avr 73.219% 72.9365 46.4521 746520  76.1215 52.0529 2.7992 2.7815 2.3169
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