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Pulmonary Nodule Segmentation Based on EM and Mean-shift

SUN Shen-shen' , LI Hongl> , HOU Xin-ran” , KANG Yan'"? , ZHAO Hong”'z)

Y (College of Information Science and Engineering, Northeastern University, Shenyang 110004 )
2 ( National Engineering Research Center for Digital Medical Imaging Device Shenyang 110079 )

Abstract Aiming at solving the segmentation problem caused by the connection of lung nodule and vessel, a new adaptive
bandwidth selection method based on EM is proposed and we apply it into nodule segmentation. Compared it to the method
of bandwidth chosen based on statistical analysis rule or optimized rule, it has some advantages such as low time complexity
and correct bandwidth in accord with a real problem. The vertical orientation vectors of vessel’s gradient was constructed as
to normal distribution and the vertical orientation vectors of nodule’s gradient as uniform distribution, we modeled the nodule
connected vessel, estimated model parameters by EM, and extracted bandwidth values in Mean-shift based on the weight of
uniform distribution and bandwidth selection theorem. The proposed method was tested on synthetic data and the clinical
chest CT volumes, and all the results were correct. The results revealed that the proposed method is successful in
segmentation lung nodules connected vessel.
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Fig. 4 Flow feature direction figure
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Fig. 5 Maximum intensity projection of synthetic nodule which connected vessel and flow feature orientation histogram
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