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Abstract 
 

This poster illustrates a new cloud 
detection algorithm designed for the 
multispectral PROBA-V instrument. The 
methodology to generate the algorithm, 
auxiliary input data, algorithmic steps, and 
examples of obtained cloud masks are 
shown. The presented figures show high 
quality of the obtained cloud masks in 
heterogeneous scenes and for different 
cloud types.  
 

Context 
 

Challenges to tackle for an accurate cloud 
detection algorithm for PROBA-V:  

• The reduced number of spectral 
bands;  PROBA-V has 4 spectral bands 
(central wavelengths):  464 nm (Blue), 
655 nm (Red), 837 nm (Near-InfraRed) 
and 1603 nm (Short-Wave InfraRed) 

• No thermal spectral band 

• Temporal shift of 12 seconds between 
the first three bands and the SWIR 
band    

• The heterogeneity of Earth surface 
(e.g., land, water, wetland, ice/snow); 
customized cloud detection for 
different surface types is needed 

The newly designed scheme relies on 
auxiliary data to guide the detection 
towards specific sets of tests based on 
band thresholding, reflectance ratios, and 
similarity indices. The classification 
scheme is trained on a large database of 
pixels and yields binary classification maps 
in which the cloudy pixels are flagged [1].  

Proposed Algorithm 
 

Input/output data 

The input data are: PROBA-V image, status map and reflectance reference map for the Blue spectral band. The output is the cloud 
cover mask.  

For each pixel of the image: status map = surface type (land, water, snow/ice, unknown type) [3]; reference map = reflectance value 
characterizing the pixel Blue reflectance with high probability at the respective time of the year (monthly) (see [4]). Both input maps 
are derived from MERIS satellite data. Missing data in the reflectance reference map are replaced with albedo values delivered by the 
GlobAlbedo product [4,5]. 
 

Training data 

Training database: 80,000+ pixels, manually built by VITO. Heterogeneous subsets of 20,000 pixels, containing cloudy, semi-cloudy and 
clear pixels of different land covers were randomly selected for supervised  training [2]. The proposed per-pixel classification scheme is 
shown in Figure 1. 
 

Proposed per-pixel classification scheme 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1: Proposed cloud detection scheme 

The customized tests include:  
• Band thresholding 
• Difference between observed and reference 

reflectance values 
• Band ratios thresholding 
• Similarity checks using the Spectral Angle 

Distance (SAD) to reference spectra 
 
The global tests apply to all land covers: test on 
the difference in amplitude between reference 
and observed spectra. 
 

Parameter tuning All parameters in the classification scheme were fine-tuned to achieve a 
minimum classification error in the training datasets. Table 1 shows the overall average 
classification errors over 5 training sets and 5 test sets (40,000 pixels each) selected from 
the initial training database. Figure 2 displays examples of cloud masks obtained in PROBA-V 
data. 
 

 
 
 
 
  

Table 1 Classification errors of the cloud detection algorithm 

Data Underdetection [%] Overdetection [%] Overall [%] 

Training 8.74 10.17 8.93 

Testing 8.96 10.19 9.04 

Conclusions and validation plan 
 

A new cloud detection algorithm for PROBA-V multispectral data was 
presented. The algorithm was trained following a supervised scheme 
using training pixels manually selected and labeled from the satellite 
imagery. The presented quantitative performances show that the overall 
errors are lower than 10% in the testing data. The cloud masks obtained 
in several PROBA-V images confirm the high quality of the cloud mask. 
Ongoing work at VITO includes parameter refining and in-depth testing 
on newly acquired PROBA-V imagery. 
 
The obtained cloud masks will be thoroughly validated with various 
datasets, in particular with the Meteosat-SEVIRI High Resolution Visible 
(HRV) cloud mask [6] for 2014. Using SEVIRI’s Rapid Scan Service, this 
cloud mask is available every 5 minutes and will thus give minimum 
observation time differences for the comparison. 
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Cloud detection: Examples 
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