
�������� ��	
���
��

Left Ventricle Segmentation via Two-Layer Level Sets with Circular Shape
Constraint

Cong Yang, Weiguo Wu, Yuanqi Su, Shaoxiang Zhang

PII: S0730-725X(17)30011-5
DOI: doi:10.1016/j.mri.2017.01.011
Reference: MRI 8718

To appear in: Magnetic Resonance Imaging

Received date: 15 June 2016
Revised date: 13 January 2017
Accepted date: 14 January 2017

Please cite this article as: Yang Cong, Wu Weiguo, Su Yuanqi, Zhang Shaoxiang, Left
Ventricle Segmentation via Two-Layer Level Sets with Circular Shape Constraint, Mag-
netic Resonance Imaging (2017), doi:10.1016/j.mri.2017.01.011

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/10.1016/j.mri.2017.01.011
http://dx.doi.org/10.1016/j.mri.2017.01.011


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT

Left Ventricle Segmentation via Two-Layer Level Sets

with Circular Shape Constraint

Cong Yanga,∗, Weiguo Wua,∗, Yuanqi Sua, Shaoxiang Zhangb

aSchool of Electronic and Information Engineering, Xi’an Jiaotong Univerisy, Xi’an,

Shaanxi, P.R.China
bDigital Medicine Institute, Biomedical Engineering College, Third Military Medical

University, Chongqing, P.R.China

Abstract

This paper proposes a circular shape constraint and a novel two-layer level set

method for the segmentation of the left ventricle (LV) from short-axis mag-

netic resonance images without training any shape models. Since the shape

of LV throughout the apex-base axis is close to a ring shape, we propose a

circle fitting term in the level set framework to detect the endocardium. The

circle fitting term imposes a penalty on the evolving contour from its fitting

circle, and thereby handles quite well with issues in LV segmentation, especially

the presence of outflow track in basal slices and the intensity overlap between

TPM and the myocardium. To extract the whole myocardium, the circle fitting

term is incorporated into two-layer level set method. The endocardium and

epicardium are respectively represented by two specified level contours of the

level set function, which are evolved by an edge-based and a region-based active

contour model. The proposed method has been quantitatively validated on the

public data set from MICCAI 2009 challenge on the LV segmentation. Experi-

mental results and comparisons with state-of-the-art demonstrate the accuracy

and robustness of our method.
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