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Multiscale Non-Parametric Level Set Segmentation of
Ultrasound Echocardiography

GAO Yanhua', LIU Yuhuan®, YU Gang®
(1. Third Affiliated Hospital, Xi’an Jiaotong University, Xi’an 710068, China;
2. School of Geosciences and Info-Physics, Central South University, Changsha 410083, China)

Abstract: To solve difficulty that the boundary of segmented objective region is not enough
smooth and complete due to ultrasound echocardiography with serious noise, a multiscale
segmentation approach combined non-parametric technique with level set, is presented. The
nonlocal means filtering (NLM) is performed to create scale space and preserve image features.
Pre-segmentation is firstly carried out in a coarser scale image, then an optimized segmentation in
a finer scale image, the intensity distribution of the ultrasound echo images is modeled by Parzen
window technique without prior assumption. A non-parametric model on level set framework is
designed to segment the ultrasound echocardiography. The segmentation experiments show that
the mean absolute distance (MAD) between real boundary and pre-segmentation result gets to
2.162, but, and the optimized result only 0.710. The approach outperforms the conventional
segmentation methods by accurately and automatically extracting the regions of interest.
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