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The airborne multi-dimensional SAR flight experiment in the forest area of Genhe district was
organized in 2021, and the PolSAR dataset of P, L, S, C and X bands, P-band TomoSAR dataset
and dual antenna InSAR dataset of C band were obtained. Based on this dataset, we analyzed and
evaluated the performance of PolSAR data of 5 bands and different band combinations in
estimating forest volume.

In the case of PolSAR data radiometric calibration method development, using space-borne



GF-3 data and airborne UAVSAR data, we proposed the cross-co-polarization radio coefficient,
which can be used to obtain the truth value of polarization scattering of any distributed targets.
The calibration method can effectively reduce the constraints on targets of existing methods. In
case of terrain radiometric correction (RTC), one RTC method for PolISAR based on RPC model
has been proposed, which reduces the technical threshold for geometric and radiometric correction
of PolSAR. In addition, a RTC method suitable for supervised classification of PoISAR was
proposed, which can improve the accuracy of forest type classification by about 20%.

A series of land cover classification method studies were carried out using spaceborne
Radarsat-2 and airborne UAVSAR time-series polarimetric SAR data. We constructed the time-
polarization features, reflected the degree of feature variance, and constructed the foundation for
effective feature selection; proposed the polarimetric and time dimension feature selection
algorithms IESSM and SSV, designed a classifier based on Transformer, and reduced the feature
redundancy and enhanced the adaptability of the classifier; extracted the time-variant scattering
features based on the time-series polarimetric SAR data characterization model, enhanced the
expression ability of scattering variation, and improved the classification accuracy.

In terms of InSAR, the multi-layer model suitable for short wavelength InSAR is innovated,
and the retrieval accuracy of forest height is improved by realizing that the observation calculation
and theoretical model of InSAR coherence obey the same assumption. Moreover, the algorithm for
jointly measuring forest height using P/X dual-frequency InSAR has been proposed, which
effectively improves the extraction accuracy of DTM/DSM/CHM in forest areas.

Most current TomoSAR methods use a local means value of the sample covariance matrix,
which may get the poorly refined spectrum, and lose some detailed information. In addition, the
spectrum will inevitably produce sidelobe effects. To address the above issues, a non-local means
method is applied to identify neighboring pixels with high similarity to the target pixel, thereby
comprehensively reflecting its feature information. Moreover, G-Pisarenko method is introduced
in TomoSAR to reduce the spurious interference signal. These two methods have been
respectively verified that the feasibility and effectiveness with BioSAR 2008 L-band data and
AfriSAR 2016 P-band datasets, respectively. In addition, we propose a TomoSAR algorithm based
on atomic norm minimization(ANM) to solve the scatterer location error caused by elevation
discretization in traditional TomoSAR methods. The performance of the algorithm has been
verified by TerraSAR-X data. TomoSAR baseline correction and phase compensation methods for
multi baseline interferometric SAR assisted by DEM have been developed, improving the imaging
quality of TomoSAR over forested areas. Additionally, we have developed a multi feature
collaborative forest biomass estimation method based on TomoSAR profile fitting, which has
achieved high accuracy (>90%) in tropical rainforest regions.

PolTomoSAR techniques have been developed to characterize tropical forests at P band using
adaptive parametric signal processing approaches, and over temperate forests at L band using a
minimal number of images. The benefits of a synergistic use of the different modes of the
upcoming BIOMASS missions have been evaluated by computing the ultimate performance limits
of this mission for different forest characteristics, and according to various temporal scenarios.
The gain provided by external sources of information, such as GEDI, has been evaluated by
coupling this estimation with Bayesian principles. The case of estimation techniques using models
of forest vertical profiles that differ from actual ones has been investigated. Some of the
developed techniques will contribute to the BIOMASS processing group of methods Multi-



Mission Algorithm and Analysis Platform (MAAP). Some work also been done regarding the
definition of BOMASS level 3 product processing chain, i.e. Forest Height, Above Ground
Biomass and Forest Disturbance.

Times series of Sentinel 1 measurements were used for mapping deforestation at large scale

(see https://www.tropisco.org/ ) and new techniques, based on Bayesian processing are being

developed.
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