#1645 4511 ] b [ B R DR 224k Vol. 16, No. 11
2011 411 H Journal of Image and Graphics Nov. , 2011

hMEESRDS, TPOI  CEARERS: A XEHS: 1006-8961(2011)11-2088-07
WX RSMER ST F 8, B SO, A2 688, 1R 55, X I GMM 2211 SAR R4 #1[ 1], h E B4 EIE 24t ,2011,16 (11) :
2088-2094

X35 GMM E2EH) SAR B &5 &

Pt FE SR, £ EE R E

(BT RET AL FE 2B, G 230009)

B E: SRS (CMM) RERIEIAFAR 2 W TR Fl et HAE SAR EEorEIb, il T 200 17
FAGZR ) 1 23 RIS , XA T MR A e, R R — b T X CMM SREFIE B = (R AR S 5 A
REnHH, %U%Hﬁj‘?kﬂl‘\ﬁj\iﬂﬁgfiﬂﬁﬁiﬂﬁl:ﬁ,frﬁl:iﬂﬁﬁ’ﬂ?f”i@{ﬁ{’ﬁﬁ GMM Bk i AREAS 4 R 2 by
TR Z KB T 8 XK 3D T WP 20 BIAE SR B0 IF6 B B BUsTL 5 | A B B e (EM) Bk o
e P T GMM BRI HAS T AREIE . B X & iR RS SAR [RRHEAT 170 B S2 8, 45 R R WER Bk il A
RCHAR 12 73 A HER

RS RO 20K s R R G AL EM B0k

SAR image segmentation with region-based GMM

Lu Jie, Yang Xuezhi, Lang Wenhui, Zuo Meixia, Xu Yong
(School of Computer and Information, Hefei University of Technology, Hefei 230009 China)

Abstract; Gaussian mixture model (GMM) clustering algorithm is widely used in image segmentation during recent years.
The algorithm is however quite sensitive to speckle noise since spatial correlations between pixels are ignored. This paper
presents a region-based GMM clustering algorithm for SAR image segmentation featured by incorporating spatial
correlations. The watershed algorithm is first used to generate primitive homogeneous regions. Regional mean values are
then calculated as input samples of the GMM clustering process. The impact of noise on the segmentation result can
therefore be reduced in the space of regions instead of pixels. A feedback mechanism is further introduced into the
expeclation-maximization (EM) algorithm to improve the precision of parameter estimation. The efficiency of the proposed
algorithm has been demonstrated on the segmentation of synthetic SAR images and real SAR images, where the
segmentation accuracy has been substantially improved in contrast to pixel-based the GMM algorithm.

Keywords : image segmentation; watershed; Gaussian mixture model; EM algorithm
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Fig.2  Self-feedback initialization process
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Tab.1 Performance comparison of initialization methods

IR TT i (B HER R/ Kappa Z240)

k K-means ERE9idin

50 99.812/0.994 0 99.812/0.994 0
25 98.087/0.940 5 98.087/0.940 5
20 95.273/0.862 0 96.775/0.901 3
15 76.884/0.494 8 87.249/0.675 2
10 69.302/0.494 8 72.764/0.433 2
5 54.640/0.229 6 66.941/0.348 2
3 56.035/ —-0.267 2 62.754/ -0.223 2
2 60.088/ -0.233 3 61.290/ -0.226 0
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Tab.2 Comparison of segmentation accuracy

(overall accuracy / Kappa coefficient)

FET XK
L %% CMM
RK-means RGMM

50 99.812/0.994 0 99.960/0.998 7 99.888/0.996 5
25 98.087/0.940 5 99.754/0.992 3 99.672/0.989 7
20 96.775/0.901 3 99.603/0.987 6 99.546/0.985 7
15 87.249/0.675 2 99.233/0.976 1 99.309/0.978 2
10 72.764/0.433 2 98.038/0.940 1 98.858/0.964 0
5 66.941/0.348 2 92.482/0.790 9 97.511/0.921 5
3 62.754/ -0.223 2 85.634/0.639 8 95.136/0.862 5
2 61.290/ -0.226 0 77.185/0.490 9 92.218/0.772 3
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Fig.3 Segmentation results of synthetic SAR image
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Fig.5 Segmentation results of SAR image (the southwest coast of Myanmar)
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