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Ground phase calibration

1. Phase calibration: to compensate for phase
residuals potentially affecting 3D focusing.

2. The ground level is used as a reference (0 m).

-> The signal coming from the ground must be
estimated and removed from the signal.

Jointly interferometry (R) - polarimetry (C)

K
W=>A4C,®R,~C, ®R +C,®R,

k=1
Cx Polarimetric covariance (3x3 matrix)

Ry Interferometric covariance (NxN matrix)

Ay Scaling eigenvalues

HH HV \"AY)
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Ground phase calibration

Ground Component 0.6
Rg=gR: + (1-8)'R: 8 oss|
Cg = (1-v)-C, - v-C; g
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Volume Component

RV = V'R1 + (1_V).R2 0.45}

Cv=-(1-g)-Cy + gC;
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g-v positive definiteness constraints

Apply phase-linking algorithms to Rg to obtain the ground phase.
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Capon spaceborne tomographic profile

HH layer 30m
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The white line indicates the calibrated TomoSAR height retrieval.
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Beamforming spaceborne tomographic profile
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Approximate biomass prediction
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Beamforming spaceborne tomographic layers

kscatter - 15 m layer
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Beamforming spaceborne tomographic profiles

The average reflected energy using samples within different CHM cluster.
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Eucalyptus plantations: The superior sensitivity of the HH polarization over HV.

(Ho Tong Minh et al., Eucalyptus Plantations by P-band BIOMASS Tomography, submitted to RSE.)
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Take home message

BIOMASS P-band radar stability enables tomographic mapping in forests.

BIOMASS provides unique data combining interferometry and polarimetry.

Eucalyptus plantations: The superior sensitivity of the HH polarization over HV.

Ground phase calibration is important to make it possible.

The first results are encouraging! Thank you, ESA, for making P-band available in space.

Next steps:
* Process sites where ground data available and higher biomass range
* Go beyond biomass: biodiversity, innodation, soil moisture, ...
* Exploit the Deep Learning with physics-informed models

Encourage ESA to support more open-source toolbox on tomography
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