HD-2: SAR and InSAR Remote Sensing and Data Analysis
Instructor: Richard Bamler (German Aerospace Center, DLR Oberpfaffenhofen) 


Time Required: Half day (4 Hours) 

Abstract:

The course gives an overview of the current techniques in spaceborne synthetic aperture radar (SAR) remote sensing. The first part of the tutorial focuses on SAR data acquisition and image formation while in the second part SAR interferometry (InSAR) is treated. The emphasis lies on the signal processing and data analysis aspects rather than on geophysical applications. Some background in signal processing is required. The following topics will be treated:

Part 1 – SAR:

The radar principle

Basics of microwave scattering

SAR data acquisition: strip map, ScanSAR, SpotLight, bistatic SAR

SAR data processing: R/D and (-k transfer functions

Processor algorithms: R/D processor, (-k, Chirp Scaling, ScanSAR, SpotLight, bistatic

SAR image characteristics: radiometry, geometry, polarimetry, artifacts

SAR missions

Part 2 – InSAR:

The meaning of phase in a SAR pixel: the complex phasor notation

Definition of SAR interferometry (InSAR)

Interferometric configurations: across-track, along-track, repeat-pass

Contributions to the InSAR phase: topography, motion, atmosphere, orbit errors, noise

Separation of topography and motion

Phase unwrapping (optional, if time allows for)

Examples: classical differential InSAR

Interferogram quality: the concept of coherence and decorrelation

Critical baseline

The nuisance of temporal decorrelation

The role of the radar wavelength for temporal decorrelation

Persistent scatterer interferometry (PSI)

Examples: PSI

Speckle tracking, correlation methods, accuracy

Interferometric missions
