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Recent main advancements

 Negative power control

 General volume scattering model

 Deorientation

 Complete information utilization discussion

Adaptive and general decomposition development

PolInSAR coherence utilization
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 Basic models for covariance matrix

Decomposition + Deorientation
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Deorientation
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PolInSAR coherence

 PolInSAR covariance matrix and coherence

 Optimization
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(K. Papathanassiou et al. )

 Sensitive to diverse terrains

Potentially, the volume scattering can be modeled from it!

 Close relationship to forest structures 

PolInSAR coherence: 
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ALOS/PALSAR datasets
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Built-up region I
Flight direction

2.5m resolution pan-sharpened 

true-color image 

generated from PRISM and 

AVNIR-2 data sets
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Built-up region I
Flight direction

2.5m resolution pan-sharpened 

true-color image 

generated from PRISM and 

AVNIR-2 data sets
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Built-up region II

Optical image

Flight direction
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Built-up region II
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Built-up region II
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Optical images

for oriented

built-up 

patches

DPOA ≈ 0°

DPOA ≈ 21°

DPOA ≈ -33°DPOA ≈ -45°

DPOA ≈ -4° DPOA ≈ 7°

DPOA ≈ 15° DPOA ≈ 33°

DPOA ≈ -13°

 Pure buildings

 Similar size

 Different 

orientations
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Built-up region II _ Scattering power contributions

Volume scattering

Double bounce 

Odd bounce
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Conclusions

 Investigation the scattering mechanisms for built-up 
patches with different orientation angles using 
ALOS/PALSAR PolInSAR data sets
– Decomposition+deorientation works well for small orientation angle case

– The proposed decomposition works effectively for both small and large 
orientation angles cases 

ALOS-1
2006~2011

ALOS-2
2013~

 PolInSAR mode shows more application potentials even the 
temporal baseline is 46 days

– Classification 

– Scattering mechanism understanding

– Biophysical parameters retrieval

– … …
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