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Principles and Recent Progress in Synthetic Aperture Radar (SAR) and
Interferometric SAR

Synthetic aperture radar (SAR) has become a maijor tool for disaster monitoring. Its
all-weather capability enables us to monitor the affected area soon after the event
happens. Since the first launch of spaceborne SAR, its amplitude images have been
widely used for disaster observations. In present day, an accurate orbit control and
scheduled frequent observations enable us to perform interferometric analysis of SAR
(InNSAR) and the use of interferometric coherence. Especially for L-band SAR,
long-lasting temporal coherence is an advantage to perform precise interferometric
coherence analysis. In addition, recent high resolution SAR images are found to be
useful for observing relatively small targets, e.g., individual buildings and facilities. This
lecture will describe synthetic aperture radar (SAR) techniques from electromagnetic
theory to aperture synthesis and answer fundamental questions such as: Why do we
need radar observations? Why do we have to synthesize the aperture instead of
deploying a large antenna? How does SAR mathematically work?



