A smart and enhanced multi-temporal SAR interferometry platform: SkySENSE-InSAR, development and applications
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Abstract: Nowadays, the advance of Differential SAR Interferometry (DInSAR), so-called Multi-Temporal SAR Interferometry (MT-InSAR) has proven to be an effective tool for surface displacement monitoring with millimeters accuracy using time series SAR images over the same area. However, the extension of current software is constrained due to the rigorous requirement of expertise in radar signal processing, electromagnetism, DInSAR/MT-InSAR, etc. Furthermore, when specialized applications are involved, current DInSAR/MT-InSAR software tools confront with challenges. In this study, an application-oriented and process-designed MT-InSAR software— SkySense-InSAR is developed. Three MT-InSAR models have been further investigated and then integrated into the platform, including 1) Large-scale oriented Stanford Method for Persistent Scatterers (L-StaMPS), 2) High-resolution oriented Least Square Persistent Scatterer (H-LSPS), and 3) Slope instability-oriented Small Baseline Subsets (S-SBAS). Experimental results demonstrate that promising MT-InSAR products (velocity rates, historical deformations, refined height) can be derived through case studies of Hong Kong and Tibetan Plateau, China. 
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