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Acquired CM signal (single scatterer) Proposed approach: linear filtering

Objective

Beamformer  

● adapted filter maximizing  the output SNR:

● SNR maximized at z = z0  : 

● Reflectivity estimate:    
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Uniform baseline sampling

Spatial features of a tomogram

● rapidly varying: resolution

● band-limited: sidelobes

● sampled: ambiguities
zamb

δz

M=6
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M=6

M=12
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Beamformer features

● Excellent statistical accuracy

● Poor resolution
● Cannot handle closely spaced scatterers

Capon's approach

● Linear filter

● Aims to minimize spatial perturbations 
& sidelobes

For UM (stochastic) signals

 Speckle filtering 

Multilook estimates

In practice
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Tropical forest profile at P band

z

z Capon
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Critical configuration (3 images) in an urban environment at L band

BF CAPON MUSIC

Strictly speaking, Capon's technique is not HR, but is very convenient
and can be easily derived in the full-pol case
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3-D (x,y,z) coherency matrices can be generated and processed 
like usual 2-D images, i.e. with PolSARpro!
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3-D IMAGING OF AN URBAN AREA 3-D IMAGING OF AN URBAN AREA 
USING A MINIMAL POL-TOMSAR CONFIGURATIONUSING A MINIMAL POL-TOMSAR CONFIGURATION

3 PolSAR images
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Sparse signals
contain a few contributions + artefacts

Objective
characterize a minimal number of sources which describe well the 

measured signal

Noise filtering
generally performed using SLC data (without averaging)
automatically performed in the stack dimension (source model + sparsity 

driven technique)

Sparsity-driven technique
 Iteratively Reweighted Least-Squares (discards contributions too far from 
the model)
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Beamforming

IRLS norm L1
slant 

range

elevation

The technique leads to improvements 
in terms of resolution and image 

contrast.
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• In order to perform the step from the 2D to 3D a thresholding 
procedure is necessary.

• The façade structure reconstruction is a typical application of 
the 3D SAR imaging.
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•TomoSAR techniques displacing targets in their correct position in 
the space allow to produce images not affected by layover effect.

Building image from google 
earth

2D SAR
3D SAR 

(top view of 3D 
imaging)
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