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Project Brief

Statement of Problem: This project explored the possibility of
developing a radar interferometry (InSAR) method using artificial
permanent scatterers (i.e., corner reflectors or CR) that can measure
ground displacement with a resolution less than 1 cm.

Approach and Accomplishments: Several CRs, in two different
geometries, were designed and placed at locations on the SWRI campus,
an ideal environment for such tests due to small to no rate of ground
movement, existing infrastructures to mount the CR for easy access, and
a vegetated environment. Controlled vertical movement was induced on
two of them by raising the structures using 3/8-inch (0.9-cm)-thick
aluminum plates.
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Trihedral CR

Tested CRs enabled the phase changes caused by the artificial “ground
motion” to be quantified. Their strong reflection suggested that
displacements down to a few millimeters could be detected over short
(and possibly long) time intervals. Regarding the design geometry,
trihedral structures performed better than dihedral structures due to an
increased mechanical stability and easier positional adjustment in the
field.

The displacement measured via InNSAR showed good agreement with
field data, proving the potential of this method to provide very accurate
measurements of ground movement.
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