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PS-InSAR



October 15th, 1995: Building Collapse in Camaiore 
(Tuscany) due to subsurface phenomena

The case of Camaiore
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PS-InSAR



Stable targets

Targets showing Oct. 95
collapse precursors

The case of Camaiore

(source: Fabio Rocca)

PS-InSAR



PS-InSAR
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Time series before collapse The case of Camaiore



Users/Industry Science



• PSInSAR is an opportunistic technology
• Great results under favourable circumstances

• PSInSAR is complicated

• Various methods address and improve different issues of the 
original method

• No solution fits to all problems

• Commercial Software / Commercial Services / Open-Source 
Software 
• Limited Availability and accessibility hinder transparency

Reasons for
The Gap



surface motion contribution
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InSAR



• Phase Wrapping / Ambiguity

• Speckle

• Temporal Decorrelation

• Atmospheric Effects

D-InSAR
problems



Speckle

• R andom  positive and negative interference of w ave contributions from  the m any individual scatterers w ithin one 
resolution cell

• Varying brightness from  pixel to pixel even for constant σ0

• G ranular appearance even of hom ogenous surfaces
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Temporal
Decorrelation
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How does PSInSAR solve these 
issues?
Spoiler: Some issues are avoided not solved….
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PS Technique
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What is a PS?



• A Permanent Scatterer has by definition
• No Speckling

• Speckling occurs when there are several backscatterers in one 
resolution cell

• PS is defined as one dominant scatterer in a resolution cell

• Therefore, PS is not affected by speckling

• No Temporal Decorrelation
• PS is defined as being stable in time

• Therefore, PS is not affected by temporal decorrelation

Permanent 
Scatterer



PS processing



Value 
estimation



APS estimation



APS estimation
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PS density



•PSInSAR needs a high density of PS points

•Can be found in urban areas

•What about non-urban areas?

•PSInSAR estimates a linear motion

•What about non-linear motion?

PSInSAR
shortcomings



• PS based methods

• Still based on PS points

• Alternatives to find more or better PS

• Alternative processing

• DS based methods

• DS = distributed scattering

• Works in non-urban areas

• Requires limiting temporal and spatial baselines

• Requires dealing with speckle

Two basic
approaches



•SBAS

•QPS

•SqueeSAR

DS based
methods



Interferogram
Connections



from PS to PS+DSSqueeSAR



Basic Ideas

• We want to use both deterministic (point-wise) and 
stochastic (distributed) targets. 

• To detect DS, we adopt a statistical test to identify 
Statistically Homogeneous Pixels (SHP) in the 
neighbourhood of each pixel  (DespecKS algorithm)

• Whenever the number of SHP is high enough we have 
a DS and we can compute the sample coherence 
matrix, Γ.  

• The coherence matrix Γ can fully  characterise the 
target (CG variables)



Framework



Framework



DS Identification



SqueeSAR







Limits



Conclusions

•Various methods for surface motion estimation exist

• They have different assumptions of the deformation 
patterns and atmospheric patterns

•PS vs DS 

•Not all methods are available for every user

•Know the differences and accept that some areas 
may be difficult to process



International Academy of 
GeoInformation

• Wuhan University is the best 
university for remote sensing in 
the world

• The IAG is an all-English 
educational platform for 
international Master and PhD 
students

• Educating students along the Belt 
& Road since 2016

• Currently 86 students are enrolled 
(41 Master & 45 PhD

• Apply now for admission and full 
scholarships 

• Contact: igeo@whu.edu.cn



balz@whu.edu.cn


