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WASI-2D 
Software for local image data processing 
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widely customizable to local conditions 

 

easily adaptable to any suitable sensor 

• multispectral, hyperspectral (400–1000 nm) 

• on satellite, aircraft, UAV ...  

 

user can fine-tune all relevant steps 

 

physically traceable 

 

standard ENVI file format (BIL, BSQ) 

 

 

 no uniform processing of global data sets 

 

 input data must be atmospherically corrected 

• requires sensor calibration 

• minor errors from ac can be corrected 

 

 not optimized for high speed 

 

 requires a data base 

 

 no support of sensor specific data formats 

 

 P. Gege (2014): WASI-2D: A software tool for regionally optimized analysis of imaging spectrometer data from 
deep and shallow waters. Computers & Geosciences 62, 208-215. 
http://dx.doi.org/10.1016/j.cageo.2013.07.022 

http://dx.doi.org/10.1016/j.cageo.2013.07.022


WASI-2D exercise 
Image used for training 
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• Landsat-8 

 

• Terraba Sierpe, Costa Rica, 

March 27, 2018 

 

• Parameters of atmospheric 

correction from ATCOR: 

 sun elevation: 52.5° 

 visibility: 63 km 

 ozone column: 331 DU 

 

• Corresponding parameters in 

WASI: 

 sun: 37.5 

 beta: 0.062 

 H_oz: 0.331 

 

 

Bands 1, 3, 4 
443 nm, 562 nm,  655 nm   



WASI-2D exercise 
Step 1: Define mask 
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Band 7 
1610 nm   

• Load mask channel 

 

• Estimate roughly maximum 

values of water pixels 

 

• Estimate roughly minimum 

values of land / cloud shadow 

pixels 

 



WASI-2D exercise 
Step 1: Define mask 
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Band 7 
1610 nm   

Mask threshold: 0.003 

• Set „mask values above“ to 

previously estimated threshold 

 

• Change the threshold value 

until the water areas are cut 

out conveniently 

 



WASI-2D exercise 
Step 2: Load masked image 
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Preview image 

• Select 3 bands 

• Adjust image contrast 

 

Live-view of fit result 

• Select fit parameter which is 

used for quality control 

• Chose range of fit parameter 

 

 

 

Bands 1, 3, 4 
443 nm, 562 nm,  655 nm   

Mask band: 7 
Mask threshold: 0.003 



WASI-2D exercise 
Step 3: Define parameter types 
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Model constants 

• Atmosphere: sun, H_oz, alpha, WV 

 

Fit parameters 

• Water column: C[0], C_X, C_Y 

 

TBD parameters 

Some parameters can be treated as constant or fit 

parameters, dependent on sensor (number of bands) 

and environmental conditions 

• Atmosphere: beta 

• Water column: S 

• Water surface: g_dd, g_dsr 

 

 

 

 

 

red: standard fit parameters 
green: known from 

atmospheric correction 



WASI-2D exercise 
Step 4: Initialize parameter values 
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Optimize fit performance 

• Select a few typical and extreme pixels 

• Fit these pixels 

• Assess correpondence between measured 

and fitted spectrum 

• In case of bad correspondence 

• check ranges of fit parameters 

• change model constants 

 

Determine start values and ranges of fit 

parameters 

• Fit a few typical and extreme pixels 

• Set start values to results of typical pixels 

• Set ranges somewhat larger than values of 

extreme pixels 

 

„reasonable“ fit 

fit cannot reproduce high reflectance in the infrared 
 change surface parameters 



WASI-2D exercise 
Step 5: Run fit 
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Screenshot of WASI-2D during data processing  

coloured : image preview 

gray: processed pixels. 
The gray scale shows C_X 

Spectrum of current pixel. 
Blue: measured, red: fit. 

Progress bar 



WASI-2D exercise 
Step 5: Visualize results 
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Fit result 
Chlorophyll-a [µg/l} 



WASI-2D exercise 
Step 5: Visualize results 
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Fit result 
Suspended matter [mg/l] 



WASI-2D exercise 
Step 5: Visualize results 
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Fit result 
Suspended matter [mg/l] 



WASI-2D exercise 
Step 5: Visualize results 
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Fit result 
CDOM absorption at 440 nm [m-1] 



WASI-2D exercise 
Step 5: Visualize results 

 

DLR.de  •  Folie 14 P. Gege •  8 November 2018  WASI Training – Analysis of satellite data using WASI-2D 

Fit result 
Residuum [sr-1] 



WASI-2D exercise 
Step 5: Visualize results 
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Fit result 
Spectral angle 



WASI-2D exercise 
Step 5: Visualize results 
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Fit result 
Number of iterations 
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