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Abstract: Ground-based radar is a microwave remote sensing imaging technology that has been gradually
developed throughout the past 20 years so that it has become mature. At present, it has been widely used in
monitoring geological disasters such as landslides and collapses. Ground-based radars can detect micro-
variations in target areas through the principle of interferometry. However, due to human factors, geological
factors, and meteorological factors, the radar image of the monitored area is incoherent, which makes long-term
quantitative monitoring difficult. Therefore, further developing the application of change detection while

considering quantitative monitoring is urgent, to provide effective information on long-term changes and
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comprehensively understand the dynamic changes in the monitored area. To solve the above problems, an
unsupervised change detection method using ground-based radar images and based on an improved Fuzzy
C-Meauns clustering (FCM) algorithm is proposed in this paper. In this method, for the first time, the
Nonsubsampled Contourlet Transform (NSCT) is performed on the coherence coefficient map and the mean log
ratio map to obtain the fusion difference map. Then, principal component analysis is used to extract the feature
vectors of each pixel in the fusion difference image. The FCM is improved according to the characteristics of
the ground-based radar images. The improved FCM is used to cluster the feature vectors of each pixel to obtain
the change detection result. A ground-based radar LSA was used to monitor the treatment process of a dam in
southwest China. During the monitoring process, landslides occurred in the monitored area affected by
precipitation and other factors. This method is used to detect the change of the radar image before and after
the landslide. The results show that the proposed method allows for easier clustering and segmenting, and the

change detection results can significantly reduce the noise points while retaining the change area.

Key words: Ground-based radar image; Change detection; Unsupervised; Coherence coefficient; Improved Fuzzy

C-Means (FCM)
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Fig. 1 Flow chart for unsupervised change detection based on ground-based radar image
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