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Unsupervised SAR image change detection based
on difference feature fusion

LEI Tao"?, WANG Jie’, XUE Dinghua’, WANG Xingwu’, DU Xiaogang’

(1. School of Electronic Information and Artificial Intelligence, Shaanxi University of Science and Technology, Xi’an 710021, China;
2. Shaanxi Joint Laboratory of Artificial Intelligence, Shaanxi University of Science and Technology, Xi’an 710021, China; 3. School
of Electrical and Control Engineering, Shaanxi University of Science and Technology, Xi’an 710021, China)

Abstract: The Siamese network ignores the correlation between different levels of different features, leading to limited
detection accuracy. To overcome this limitation, an unsupervised synthetic aperture radar (SAR) image change detec-
tion algorithm based on the fusion of different features is proposed. The method uses log-ratio and mean-ratio operators
to construct two complementary difference images and introduces an energy matrix to perform pixel-level fusion on
these difference maps to improve its signal-noise ratio. Next, a Siamese network based on different feature fusion (DFF-
Siamese) is designed. By introducing a difference feature extraction module, the DFF-Siamese comprehensively meas-
ure the differences and similarities between the multitemporal images using high-level semantic features, effectively im-
proving the feature representation capability of the network. Finally, a fuzzy clustering algorithm is used to classify the
fusion images to construct fake labels used to train the developed DFF-Siamese network, achieving accurate change de-
tection for the SAR images. Experimental results from three real remote sensing datasets showed that the proposed
method exhibits higher change detection accuracy with lower error rates compared with other popular algorithms.

Keywords: SAR remote sensing image; change detection; unsupervised learning; convolution neural network; feature

fusion; difference image; fuzzy c-means; Siamese network
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Fig. 6 Comparison of results on Bern dataset using different approaches
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Table 2 Quantitative analysis indices for change detection
results on Bern

i FP FN OE Kappa
LEW-+FCM 248 175 0.47 82.01
SCCN 142 444 0.65 70.50

ASDNN 706 0 0.78 76.20.5
PCA-net 30 416 0.49 76.58
2-Channel 105 256 0.40 83.08
2-Channel-S 20.51 156 0.39 84.64
Siamese 211 124 0.37 84.74
DFF-Siamese 110 173 0.31 87.15
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Fig. 7 Comparison of results on Coastline dataset using different approaches
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Table 3 Quantitative analysis indices for change detection
results on Coastline

ik FP FN OE Kappa
LEW+FCM 208 153 0.47 78.52
SCCN 2315 67 3.49 34.90
ASDNN 548 0 0.71 74.66
PCA-net 5758 1 7.44 20.69
2-Channel 58 188 0.32 83.59
2-Channel-S 86 126 0.27 86.64
Siamese 50 134 0.24 88.09
DFF-Siamese 58 102 0.21 89.90
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Table 4 Quantitative evaluation and comparison of differ-
ent clustering algorithm methods on the dataset

Hoilate WIRES FP FN OE Kappa
LEW-FLICM 338 643 097 96.34

DFF-Siamese 406 552 0.94 96.44

Ottawa
LEW+FRFCM 704 707 139 94.78
DFF-Siamese 591 565 1.14 95.72
LEW+FLICM 49 251 0.33 85.60
DFF-Siamese 95 195  0.32 86.72
Bern
LEW+FRFCM 109 195 034 86.16
DFF-Siamese 102 178 0.31 87.31
LEW+FLICM 17 190 027 8579
DFF-Siamese 50 120 0.22 89.09
Coastline

LEW+FRFCM 56 145 026 86.94
DFF-Siamese 55 115 0.22  89.16
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