Yo -\ .o e 0aSTy ulﬂywmkwj@bbbuuﬂm &‘)T}L' yokie 4 50 lacale o 6Kl 5 5518 Ct;.;.‘;...;le'l B> oS

129Uai 50 (MS) s 59 8wl Jumillo OlayLd (gaiusinds g Mo 95
sy MR

T len 5 L yele = Vg oz pmonns
Sl elpiol wblcazs o oDl ol51 oBisls wblcazs axlg «§y (swdige 0SS (35 09,5 — o) wlis I8 (V)
O ol coladol Sl s gtz 555 2aSES o K03, (subign 29,5 — kil (1)
YWAYNVYY : ol o)l VWAV 8l o o)l

25 Sl 55 S)lon nl 6% 5 pansetd 4 S sl 4 sie MRyl ;5 (MS) (s ISl Jdle Sl gy i sauods
sk 4.0l ool MR jy5las o MS wluls saaskad gl (GMM) owsS oS 5 Jow 5l addllas ol jo coul a8 3 )13 ax g5 5 550
d9isn Ko lone dingy abai S5 & Ygane o551 ol Lol 955 g0 oalisid (BM) (o2l ael (3losinian 02550 5| GMM (5 loaizgs
5 ol pile) (655 A 008 o 00 Az s 9 00,5 1l Dglate £4,8 bl 1, oy oSl calais ol o olidl L5 51 Sl gl aS
g Slslrs olime 0l jliie 4 Geizas ol o oliial 2,8l ol S Gl5H 5 g slite & (Jlie Tl ) Alie ol
0 guanda>b plal (golpiion by, (o ,liel Cge .ol oolaiwl Fast Trimmed-Likelihood iy ,650! 51 EM oo oSl cds o5l
Ay S b golpiinn gy aos o las Jols gl ol ouls auslie rastie 8,8 90 lawgi oul gunasl pglal b e gy 4

led g s g ools e |, MS Gluls oYL o b as s s 1y ol colls Dice alis oo s sl ZAY

-(GMM) g8 byl Joo (BEM) 5L, dual (gjlwaicion (MRI) pucblise ayais polar MS Slols (gun isy jgoads Olols

A New Method for Segmentation of Multiple Sclerosis (MS)
Lesions on Brain MR Images

Simin Jafari” - Ali Reza Karimian®
(1) MSc. - Department of Electrical Engineering, Najafabad Branch, Islamic Azad University, Najafabad,
Esfahan, Iran
siminjafaril1@yahoo.com
(2) Associate Professor - Department of Engineering, Esfahan University, Esfahan, Iran
karimian @eng.ui.ac.ir

Automatic segmentation of multiple sclerosis (MS) lesions in brain MRI has been widely investigated in
recent years with the goal of helping MS diagnosis and patient follow-up. In this study we applied gaussian
mixture model (GMM) to segment MS lesions in MR images. Usually, GMM is optimized using
expectation-maximization (EM) algorithm. One of the drawbacks of this optimization method is that, it does
not convergence to optimal maximum or minimum. Starting from different initial points and saving best
result, is a strategy which is used to reach the near optimal. This approach is time consuming and we used
another way to initiate the EM algorithm. Also, FAST- Trimmed Likelihood Estimator (FAST-TLE)
algorithm was applied to determine which voxels should be rejected. The automatically segmentation outputs
were scored by two specialists and the results show that our method has capability to segment the MS lesions
with Dice similarity coefficient (DSC) score of 0.82.

Index Terms: Segmentation, multiple sclerosis, imaging (MRI), expectation-maximization (EM), gaussian
mixture model (GMM), magnetic resonance.
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Fig. (1): Block diagram of the proposed method for
segmentation of MS lesions
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Fig. (3): Result of skull removing, (a) Input image, (b) The first
component of the image, (c) Removing the first component of

the image,(d) The processed image after applying erosion
operator, (e) Brain mask, (f) Output image
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Table (1): Statistics of similarity between proposed approach and manual segmentation derived from 25 MS patients
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