
�������� ��	
�����

A Level Set Method for Multiple Sclerosis Lesion Segmentation

Yue Zhao, Shuxu Guo, Min Luo, Xue Shi, Michel Bilello, Shaoxiang
Zhang, Chunming Li

PII: S0730-725X(17)30052-8
DOI: doi:10.1016/j.mri.2017.03.002
Reference: MRI 8741

To appear in: Magnetic Resonance Imaging

Received date: 7 October 2016
Revised date: 4 March 2017
Accepted date: 8 March 2017

Please cite this article as: Zhao Yue, Guo Shuxu, Luo Min, Shi Xue, Bilello Michel, Zhang
Shaoxiang, Li Chunming, A Level Set Method for Multiple Sclerosis Lesion Segmentation,
Magnetic Resonance Imaging (2017), doi:10.1016/j.mri.2017.03.002

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.2017.03.002
http://dx.doi.org/10.1016/j.mri.2017.03.002


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT

A Level Set Method for Multiple Sclerosis Lesion
Segmentation

YueZhaoa, ShuxuGuoa, Min Luob, XueShic, Michel Bilellod, Shaoxiang
Zhange,∗, ChunmingLi c,∗

aSchoolof Electronic Engineering, Jilin University, Changchun, Jilin, China
bDepartment ofRadiology, Fujian Provincial Hospital, Fuzhou, Fujian, China

cSchoolof Electronic Engineering, University of Electronic Science and Technology of China,
Chengdu, Sichuan, China

dDepartment ofRadiology, University of Pennsylvania, Philadelphia, PA 19104, USA
eInstitute ofDigital Medicine, Third Military Medical University (TMMU), Chongqing,China

Abstract

In thispaper, we present a level set method for multiple sclerosis (MS) lesion seg-

mentation from FLAIR Images in the presence of intensity inhomogeneities. We

use a three-phase level set formulation of segmentation and bias field estimation

to segment MS lesions and normal tissue region (including GM and WM) and

CSF and the background from FLAIR images. To save computational load, we

derive a two-phase formulation from the original multi-phase level set formula-

tion to segment the MS lesions and normal tissue regions. The derived method

inherits the desirable ability to precisely locate object boundaries of the original

level set method, which simultaneously performs segmentation and estimation of

the bias field to deal with intensity inhomogeneity. Experimental results demon-

strate the advantages of our method over other state-of-the-art methods in terms

of segmentation accuracy.
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