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Goals of the Exercise 

‒ Apply complex processing/analysis 
schemes for science applications 
using ESA Sentinel-1 Toolbox 

‒ Training on the generation        
of complex products for land 
cover/use monitoring and 
classification purposes 

‒ Provide instruction on step-by-step 
processing of Sentinel-1 data (incl. 
parameters, tips etc.) 

‒ Demonstrate the potential for 
running in batch mode 
 

Contains modified 
Copernicus Sentinel data [2014] 



Input Dataset 

‒ A set of Sentinel-1A SLC images acquired in Oct. 2014 
    S1A_IW_SLC__1SDV_20150610T042103_20150610T042131_006306_00847C_8E6C.zip 
    S1A_IW_SLC__1SDV_20150610T042129_20150610T042156_006306_00847C_9361.zip 
    S1A_IW_SLC__1SDV_20150622T042104_20150622T042131_006481_008979_946E.zip 
    S1A_IW_SLC__1SDV_20150622T042129_20150622T042156_006481_008979_7B20.zip 

 [downloadable @ https://scihub.esa.int] 

‒ Sentinel-1 Precise Orbits (PODs) for the corresponding dates (auxiliary data) 

 [downloadable @ https://qc.sentinel1.eo.esa.int ] 

 [stored locally @ C:\Users\mfoumelis\.snap\auxdata\Orbits\Sentinel-1\POEORB\2014] 

‒ Digital Elevation Model (DEM) dataset from SRTM 3 arc-sec (auxiliary data) 
                   [stored locally @ C:\Users\mfoumelis\.snap\auxdata\dem\SRTM 3Sec] 



EXERCISE 
Generation of 
Complex Sentinel-1 
RGB Composites 

PART 1 
S1 Backscattering Coefficient from SLCs 

PART 2 
S1 Backscattering Stacks 

PART 3 
S1 TOPS InSAR Coherence 

EXERCISE
Generation of 

PART 3 
Building Complex RGBs 

RGB – R: Coherence, G: Average 
Sigma0 & B: Difference Sigma0  



EXERCISE 
Sentinel-1 TOPS Backscattering Coefficient 

from Single Look Complex (SLC) 
 

PART 1 



Open Consecutive  
S1A TOPS SLC slices 



Visualization of Bursted  
S1A TOPS SLC 



Assembly of Consecutive  
S1A TOPS SLC Slices (1/4) 



Assembly of Consecutive  
S1A TOPS SLC Slices (2/4) 



Assembly of Consecutive  
S1A TOPS SLC Slices (3/4) 



Assembly of Consecutive  
S1A TOPS SLC Slices (4/4) 



Splitting Sub-Swaths 
In S1A TOPS SLC (1/3) 



Splitting Sub-Swaths 
In S1A TOPS SLC (2/3) 



Splitting Sub-Swaths 
In S1A TOPS SLC (3/3) 



Sentinel-1 
Applying Precise Orbits (POD) 



Sentinel-1 POD 
Automatic Download 



Sentinel-1 
Applying Precise Orbits (POD) 



Sentinel-1 
Radiometric Calibration (1/3) 



Sentinel-1 
Radiometric Calibration (2/3) 



Sentinel-1 
Radiometric Calibration (3/3) 



Sentinel-1 
TOPS Debursting (1/2) 



Sentinel-1 
TOPS Debursting (2/2) 



Sentinel-1 
Spectral Filtering (1/3)  



Sentinel-1 
Spectral Filtering (2/3)  



Sentinel-1 
Spectral Filtering (3/3)  



   

SAR Multi-looking (1/4) 



SAR Multi-looking (2/4) 



SAR Multi-looking (3/4) 



SAR Multi-looking (4/4) 



EXERCISE 
Building Stacks of Sentinel-1 TOPS 

Backscattering Coefficient 
 

PART 2 



SAR Multi-looked Products 



Create Data Stacks 
SAR Multi-looked Images (1/3) 



Create Data Stacks 
SAR Multi-looked Images (2/3) 



Create Data Stacks 
SAR Multi-looked Images (3/3) 



Co-registration of 
SAR Multi-looked Images (1/2) 



Co-registration of 
S1A Multi-looked Images (2/2) 



Stacked vs Coregistered 
Generate RGB Composites (1/5) 



Stacked vs Coregistered 
Generate RGB Composites (2/5) 



Stacked vs Coregistered 
Generate RGB Composites (3/5) 



Stacked vs Coregistered 
Generate RGB Composites (4/5) 



Stacked vs Coregistered 
Generate RGB Composites (5/5) 



EXERCISE 
Sentinel-1 TOPS Interferometric Coherence 

 
PART 3 



Assembled Sentinel-1 
TOPS Complex Data (SLC) 



TOPS Co-registration & 
InSAR Coherence Estimation 



Interferometric Coherence 
SAR range-Doppler Geometry 



Interferometric Coherence 
Multi-looking  



InSAR Coherence 
Multi-looked 



EXERCISE 
Generation of Complex 

Sentinel-1 TOPS RGB Composites 
(Do It Yourself Exercise) 

 
PART 4 



Input Data  



Creating Data Stack (1/3) 



Creating Data Stack (2/3) 



Creating Data Stack (3/3) 



Subset over AOI (1/3) 



Subset over AOI (2/3) 



Subset over AOI (3/3) 



Range-Doppler 
Terrain Correction (1/2) 



Range-Doppler 
Terrain Correction (2/2) 



Average Backscatter Image 
Band Math Tool (1/2) 



Average Backscatter Image 
Band Math Tool (2/2) 



Backscatter Difference Image 
Band Math Tool  



Average vs Difference 
Backscatter Image 



Linear to dB Scale 
Conversion 



Linear vs dB Scale 



RGB Composite Generation 
Visualization of Input Images 



RGB Composite Generation 



RGB Composite Generation 
R: Coherence, G: Average & B: Difference 



RGB Composite 
R: Coherence, G: Average & B: Difference 



Export to Google Earth  
Transformation to Geographic Coords 



RGB Composite 
Re-projected to Geographic Coords 



Export Results 
Google Earth (.kmz) Format 



Google Earth Viewer 



Thank you 


