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Abstract

Recent advancements in satellite miniaturization and Synthetic Aperture Radar (SAR) system tech-
nologies have driven the rapid development of a new generation of sub-meter resolution microsatellite SAR
constellations, revolutionizing Earth observation and engineering applications. This paper first reviews the
current state of radar satellite development and its limitations, such as insufficient spatial and temporal reso-
lution. It then introduces recent innovations in microsatellite SAR systems, including lightweight platforms,
high revisit frequency, agile tasking, on-board processing, as well as multi-orbit and multi-angle imaging. A
systematic overview is also provided for five currently operational microsatellite SAR constellations, i.e., IC-
EYE, Capella, Umbra, Synspective, and iQPS, highlighting their technical distinctions and system character-
istics. Practical advantages are illustrated through three application case studies across different domains: oil
tank volume estimation, Arctic thermokarst landform interpretation, and urban building height reconstruction.
Finally, the paper discusses current constraints in radiometric calibration, noise control, and geolocation accu-
racy, and explores the future potential of microsatellite SAR in various application fields.

Keywords: small satellite mission design, spaceborne radar data processing, differential interferometric tech-
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