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A NEW POLTOMSAR DECOMPOSITION APPLIED 

TO VEGETATED AREAS IN 3D IMAGERY

• Analyze coherent and incoherent double-bounce scattering mechanisms

• Separate double-bounce contributions from ground response

• Characterizing underlying ground (roughness, humidity).
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Ground Volume over ground

• Single bounce on ground

• Double bounce ground/trunk

• Single bounce on volume (diffusion)

• Double bounce ground/volume (diffusion)
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Parameters characterizationPolTomSAR acquisition Geometry

Double-bounce scattering 2-D imaging

BioSAR II L Band

BSA convention FSA convention

Assumption: The scene contains vegetation i.e. not homogeneous and speckle noise is present

Intercorrelations nullOutcome: R and S are  Gaussian, centered, independent scattering mechanisms  

Geometry acquisition & PolSAR results

Covariance matrix as a function of  𝟒𝑰𝑹𝒉𝒉 𝑰𝑺𝒉𝒉 and   𝛂𝐢𝐩𝐪 =
𝐈𝐢𝐩𝐪

𝐈𝐢𝐡𝐡

Trunk over ground

PolTomSAR results and proposed solution

HH: Ground/volume double-bounce 

+ Single-bounce on ground

HV: Ground/volume double-

bounce

VV: Single-bounce on ground

Conclusion:
Double-bounce GT is coherent meaning that its contributions can be avoided.

Double-bounce GV is incoherent and cannot be avoided.

Pure ground contributions are retrieved by subtracting a portion of volume contributions.
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