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Motivation and Objective 
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Bridge collapses (Italy, 2018)

Bridge monitoring by Interferometry Radar (M.
Pieraccini, 2013)

Line-of-sight
displacement



Radar polarimetric and polarimetric orientation angle

𝑆𝑆 : Scattering matrix

Polarimetric wave
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Polarimetric orientation angle 
(Jong-Sen Lee et. al 2018)



FASTGBSAR System
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Polarimetric GB-SAR system 



Field Measurement

5

Bridge monitoring by polarimetric GB-SAR system
(Sendai, Japan)

(a) Radar imaging geometry of the side surface. (b)
The side surface projection in both azimuth and
ground range direction.



Vertical Deformation Calculation
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The polarimetric orientation angle (POA) can be expressed
as:

where 𝜉𝜉 indicates the POA. The POA can also be
obtained from the azimuth slope angle 𝜔𝜔 , ground
range slope angle 𝛾𝛾, and radar look angle 𝜙𝜙 based on
the imaging geometry by the following equation

The local incidence angle θ can also be derived in
terms of the local slopes and radar look angle, it can
be expressed as:

So that the radar look angle θ can be calculated with the
above equations, and the vertical deformation can be known.

Vertical deformation of three different
points of the bridge
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