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35 A= Li Q S,Qin X Z,Jia Z H, Yang J,Hu R. Unsupervised detection of flood changes with SAR images combining nonsubsampled Contourlet
domain fusion and parametric kernel graph cuts[ J]. Journal of Image and Graphics,2014,19(6) :971-978. [ Z=F5#5, B 8, BUIRAL , A4S, B B S
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Unsupervised detection of flood changes with SAR images combining
nonsubsampled Contourlet domain fusion and parametric kernel graph cuts

Li Qingsong', Qin Xizhong', Jia Zhenghong', Yang Jie*, Hu Raphael’
1. College of Information Science and Engineering , Xinjiang University, Urumgi 830046, China;
2. Institute of Image Processing and Paitern Recognition, Shanghai Jiao Tong University, Shanghai 200240, China;
3. Knowledge Engineering and Discovery Research Institute, Auckland University of Technology, Auckland 1020, New Zealand

Abstract: Objective Fusion sirategies based on a nonsubsampled contourlet transform ( NSCT) are able to restrain the
background information and enhance the information of changed regions in the fused difference image effectively. However
the fused difference image has complex statistical characteristics, the conventional change detection based on statistical
characteristics is difficult to achieve. An unsupervised detection for flood change algorithm in SAR image based on NSCT
fusion and parametric kernel graph cuts is proposed in this paper. Method The difference images acquired by mean-ratio
operation and log-ratio operation are integrated by the NSCT fusion algorithm, the fused difference image is divided into
foreground and background to obtain the final change detection results by the parametric kernel graph cuts algorithm. Result
Change detection accuracy of the fused difference image is improved by taking advantage of complementary information from

mean-ratio and log-ratio images. The approach with strong applicability is distribution free, and does not need any prior

s B H#3:2013-07-01 ; f&E B # :2013-12-30
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knowledge. Conclusion Experimental results show that the detection accuracy of the proposed algorithm is superior to the

traditional change detection algorithm.

Key words ; nonsabsampled Contourlet transform (NSCT) fusion; parametric kernel; graph cuts; change detection; SAR image
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Fig. 3 The two-phase remote sensing images

and the reference change map of second data
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(a) BIELLERAE

(b) AL A

of two two-phase SAR images
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Fig. 5 Change detection results of different types of difference images

F1 AREXBEFEGITHERNITMER
Table 1 Change detection results of different types of difference images

SAR [E 4R Jrik Wik WRR/% B RER/% PCC Kappa
Ia 9 0.08 9039 88.67 0.900 1 0.1834

F14 X EL L 311 23.47 170 12.83 0.994 7 0.7756
NSCT @& 84 5.9 268 18. 83 0.996 1 0.8569

PfELE 211 L. 1953 10.85 0.978 7 0.9233

2 XTEL LY 2486 14.97 560 3.37 0.9700 0.8815
NSCT @& 915 5.51 568 3.24 0.9854 0.9440
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1B b 22 5 MG B A AR I 25 SR 18] 5 (a) R SR £
BEA o RO 0T B s MR 7 A AR 68
bl 22 5 MG A AR A I 45 SR T 5 (b)) R BRE ol A X ¢
s SR R T X RS 55 E R R R FEUE L IX
HERBMELR, MAES % K L E, 3T NSCT fl
A1) 22 5 MG AR A ARG I 25 SR o 230 LS AR AR MR
M1 LA, T IYE Rk as R b S A 3
ZINBE S, FEOE 57 45 R0 R R KT 4
FEBTL A NSCT fil A 430k ol T 6 5 35028 1k
XI5 BB R Bk e A R R k. T
NSCT FiltF 728 1k A5 i 882325 %) PCC Al Kappa 2ok

I DL AT, AR SO T Rl G SR e R LA R
I/ D AR AR 25 SR A R R
2.4 WEANEZEMBINE
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M 75 it 52, MCD 3375 F1 N_KFCM Bk i 25 1 rp o
RZ B, IF _RFLICM 55 3% FAS SCR 7 10 45 2R Bt
AR R SR AR B R AR U R X B A
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5,51 SAR R JC B R AR AR, T
NSCT HyRl S5k Be& 1 BI(E FUARAR AR B L HR A
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et (HJR R T 25T NSCT A mh & 3wk LR RERT

(a) MCDA.3% (b) N_KFCMZH.% (c) IF_RFLICM# % (d) A SCHE
6 PRALFTRTR SAR R R
Fig. 6 Change detection results of the two groups two-phase SAR images
R2 FAEEENTLRITNER
Table 2 Change detection evaluation results of different algorithms
SAR RS E 4R Ak A% kLR % HEE A HE R/ % pCC Kappa
MCD 45 0.34 12 044 91.25 0. 866 6 0.1349
N-KFCM 2 0. 009 19613 94. 44 0.783 4 0.083
1
IF-RFLICM 98 6. 69 310 21.16 0.9955 0.8360
AR 96 6.80 257 18.20 0.996 1 0.8552
MCD 3561 17.82 3930 19. 67 0.9262 0.7254
N-KFCM 2982 14.92 3933 19. 68 0.9319 0.750 1
B2
[F-RFLICM 935 5. 60 633 3.79 0.984 6 0.9415
VN8 922 5.56 524 3.16 0.9858 0.9459
BRI e, 52 TAE RT3 i 2 R
3. & it R ET S, DA A SO ROR
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