
 
 
 
 

1-open product 

 

 

 

 



 
 
 
 

2- interferogram 

 This operator computes (complex, with or without subtraction of the 

flat-earth (reference) phase. The reference phase is subtracted using a 

2d-polynomial that is also estimated in this operator. 

If the orbits for interferometric pair are known, the flat-earth phase is 

estimated using the orbital and metadata information and subtracted 

from the complex interferogram. The flat-earth phase is the phase 

present in the interferometric signal due to the curvature of the 

reference surface. The geometric reference system of the reference 

surface is defined by the reference system of satellite orbits (for now 

only WGS84 supported, which the reference system used by all space-

borne SAR systems). 

The flat-earth phase is computed in a number of points distributed over 

the total image, after which a 2d-polynomial is estimated (using least 

squares) fitting these 'observations', (e.g. plane can be fitted by setting 

the degree to 1.) 

A polynomial of degree 5 normally is sufficient to model the reference 

phase for a full SAR scene (approx 100x100km). While, a lower degree 

might be selected for smaller images, and higher degree for 'long-

swath' scenes. Note that the higher order terms of the flat-earth 

polynomial are usually small, because the polynomial describes a 

smooth, long wave body (ellipsoid). To recommended polynomial 

degree, that should ensure the smooth surface for most image sizes 

and areas of the world is 5th degree. 



 
 
 
 

In order to reduce the noise, as the post-processing step, you can 

perform multilooking (with Multilook Operator). Multilooking has to be 

performed separately on 'virtual' bands phase or intensity. In future 

releases complex Multilook operator will be released. Note that in case 

of ESA's ERS and Envisat sensors, the factor 5:1 (azimuth:range) or 

similar ratio between the factors is chosen to obtain approximately 

square pixels (20x20 m^2 for factors 5 and 1). Of course the resolution 

decreases if multilooking is applied.nterferogram formation 

 

Interferogram formation before processing 

 



 
 
 
 

 

Interferogram formation 

 after processing 

 



 
 
 
 

Golding filtering    

Phase filtering is a preprocessing technique that greatly reduces the 

residues in the later on  phase unwrapping step and enhances the 

phase unwrapping accuracy. The method implemented in this operator 

is a nonlinear adaptive algorithm proposed by Goldstein and Werner [1] 

in 1998 

before processing 

 



 
 
 
 

 

after processing 

 



 
 
 
 

 

Multilook Operator  

Generally, a SAR original image appears speckled with inherent speckle 

noise. To reduce this inherent speckled appearance, several images are 

incoherently combined as if they corresponded to different looks of the 

same scene. This processing is generally known as multilook processing. 

As a result the multilooked image improves the image interpretability. 

Additionally, multilook processing can be used to produce an 

application product with nominal image pixel size. 

before processing 

 



 
 
 
 

 

 

 

 



 
 
 
 

 

 

after processing 

 

4-Create subset 



 
 
 
 

 

 



 
 
 
 

 

 

Exporting data for SNAPHU processing 

The main purpose of SNAPHU data export functionality is three-fold: 

To export data (bands) in the format compatible for SNAPHU 

processing, 

To build a SNAPHU configuration file (snaphu.conf), the file where 

processing parameters for SNAPHU are being stored, 

To construct a container product that will store metadata and bands to 

be used when SNAPHU results are being ingested back into the 

Toolbox. 



 
 
 
 

 

 



 
 
 
 

 

 

 

Phase Unwrapping 

The principal observation in radar interferometry, is the two-
dimensional relative phase signal, which is the 2pi-modulus of the 
(unknown) absolute phase signal. The forward problem, the wrapping 
of the absolute phase to the [-pi,pi) interval is straightforward and 
trivial. The inverse problem, the so-called phase unwrapping, due to 
inherent non-uniqueness and non-linearity, is one of the main 
difficulties and challenges in the application of radar interferometry.  

There are many proposed techniques to deal with the phase 
unwrapping problem. The variable phase noise, as well as the 
geometric problems, i.e., foreshortening and layover, are the main 
causes why many of the proposed techniques do not perform as 
desired. Furthermore, any of the given phase unwrapping techniques 
will not give a unique solution, and without additional a-priori 



 
 
 
 

information, or strong assumptions on the data behaviour, it is 
impossible to assess the reliability of the solution.  

 

 

 



 
 
 
 

 

Phase Unwrapping after processing 

 

 



 
 
 
 

Phase to elevation 

 

 



 
 
 
 

Range Doppler Terrain Correction  



 
 
 
 



 
 
 
 

 

Open in arc map 

 



 
 
 
 

result 

 


