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Technical availability of free Sentinel-1 radar imagery gives good opportunities for their use to solve a 

wide range of applied problems in the area of Earth remote sensing.  

This paper illustrates some PHOTOMOD Radar software package capabilities for Sentinel-1 imagery 

processing. The paper comprises several processing examples.  

Digital elevation model creation by the two-pass interferometry method 

Below, we present two example SAR images of a terrain site in Brazil obtained by Sentinel-1 (s , ʕ ) on 

June 8 and 12, 2019.  

Product type for both images is SLC (slant range images without non-coherent summation), Stripmap 

mode, and HV polarization are used.  

The processing is performed in the άInterferometryέ unit of the PHOTOMOD Radar (InSAR/DInSAR) 

software.  

After the input of pre-converted into the internal PHOTOMOD Radar format images, the images are 

matched with subpixel accuracy.  

Main operations after image matching are illustrated below using the example of an image fragment.  

The values of a complex interferogram and coherence are computed. The results are given in Fig. 1.  

  

Fig. 1. Interferogram (left) and coherence (right) images 

https://sentinel.esa.int/web/sentinel/missions/sentinel-1
https://en.racurs.ru/program-products/photomod-radar/


After filtering, the interferogram is as follows (Fig. 2): 

 

Fig. 2. Interferogram filtering result. 

Then, phase unwrapping is carried out, i.e. the recalculation of the relative phase (between 0 and 2 )̄ 

into the absolute one, continuous at the image margin. The results are given below: the grayscale 

images in Fig. 3 are the result of the phase unwrapping procedure, and Fig. 4 gives a 3D unwrapped 

phase representation.  

  

Fig. 3. Phase unwrapping result 



 

Fig. 4. Unwrapped phase 3D representation 

An interface of recalculation of phase values into the absolute terrain is shown in Fig. 5. The 

recalculation is carried out using ground control points  (GCP).  

 

Fig. 5. An appearance of a dialog to collect GCPs to recalculate interferometric phase into height. 



The final step is the geocoding of the resulting terrain DEM and orthorectification of one of the initial 

images (master file) of interferometric pair using the resulting terrain model. The results are given in 

Figs. 6 and 7, respectively.  

  

Fig. 6. The geocoding result is the digital elevation model in the geographic coordinate system 

  

Fig. 7. A slant range image (left). A fragment of the master image orthorectified using the 

interferometric DTM (right). 



The superposition of an orthorectified image fragment of the optical base in the Google Earth viewer is 

shown in Fig. 8. The error in the XY-plane is about 2 m.   

 

Fig. 8.  A fragment of an orthorectified image in the Google Earth viewer 




































