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Problem statement 

V 



Workflow 

1) Identification of typical temporal patterns 

• Visual analysis of 1000 PS time series 

• ERS and ENVISAT data from the EPRS-E project  

2) Automatic classification procedure 

3) Calibration of statistical thresholds 

4) Sample application 



1) Typical temporal patterns 

The six «target trends» 



1) Typical temporal patterns 

The six «target trends» Type 0) Uncorrelated 



1) Typical temporal patterns 

The six «target trends» Type 1) Linear 



1) Typical temporal patterns 

The six «target trends» Type 2) Quadratic 



1) Typical temporal patterns 

The six «target trends» Type 3) Bilinear 



1) Typical temporal patterns 

The six «target trends» 
Type 4) Discontinuous constant velocity 

Type 5) Discontinuous variable velocity 



2) Automatic classification procedure 



2) Descriptive parameters 

Scatter around the mean trend 

• coefficient of determination, r2 

• Root Mean Square Error, RMSE 

• Standard Deviation of Slope, STDS 

Annual periodicity index 
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2) Graphical User Interface PSTime 

Free download: http://www.bigea.it/ricerca/pstime 



2) PSTime Output Table 

GIS 



4) Sample application 

Confluence of the Silla and Reno rivers (Bologna Province, Italy) – Envisat data (2002-2010)  



4) Sample application 

Sestola village (Modena Province, Italy) 

Mean velocity 

Envisat data (2002-2010)  



4) Sample application 

Sestola village (Modena Province, Italy) 

Time series classification 

Envisat data (2002-2010)  



Conclusions 

• Permanent Scatterers time series can be automatically classified by a 
sequence of statistical tests 

• Time series analysis provides useful information on ground deformation 
processes 

 

• Particularly useful to detect non-linear behaviour 

PSTime is free... try it !! 


