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Abstract: Polarimetric interferometric synthetic aperture radar (PolInSAR) technology carries out multi-baseline
vegetation height inversion by using relevant quality evaluation index to select the optimal interferometric geometry.
However, the currently used quality indices such as coherence separation product and height accuracy are not associated
with the vertical wavenumber directly related to the interferometric geometry, which may reduce the robustness of the
interferometric geometry selection. This paper proposes a multi-baseline PolInSAR vegetation height inversion method
based on decorrelation sensitivity factor, which can describe the matching degree between interferometric geometry and
vegetation height. The optimal vegetation height is determined from multiple single-baseline inversion results using
fixed extinction coefficient method. This paper uses P-band synthetic aperture radar (SAR) data collected by the
European Space Agency AfriSAR 2016 campaign for experimental validation. The experimental results show that with
the light detection and ranging (LiDAR) vegetation height as a reference, the root mean squared error (RMSE) of the
proposed multi-baseline inversion algorithm is 6.19 m, which is about 14.14% and 13.55% higher than those of the
other two traditional methods.
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Fig.2 Flow chart of the algorithm used in this paper
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Fig.5 Validation results of vegetation height inversion obtained by multi-baseline PolInSAR
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