
Introduction 
The Proba-V mission was designed to fill the 
gap between the SPOT-VGT and ESA 
Sentinel-3 satellite missions and it has 
exceeded all expectations, providing over 8 
years of data. Now that Proba-V has reached 
the end of its operations, the goal is to build 
a fundamental data record for vegetation 
(FDR4VGT) covering over 20 years.  

Objective 
The objective of the FDR4VGT project 
consists of the reprocessing of the VGT1/
VGT2/Proba-V archives to build a 20+ year 
data record of coherent and harmonized 
TOA/TOC products. Therefore, a reliable and 
consistent cloud masking algorithm is one of 
the requirements for processing data from all 
three instruments. 

Challenge 
Cloud masking is a mandatory processing 
step for the estimation of vegetation 
parameters from Earth observation satellites. 
However, cloud detection is particularly 
challenging due to the limited number of 
spectral bands acquired by Proba-V and 
SPOT-VGT: four bands in the blue, red, near 
infrared and shortwave infrared.  

Background 
During the reprocessing of Proba-V C2, 
several cloud masking methodologies were 
tested and compared to the operational 
Proba-V cloud mask algorithm (v001). The 
proposed machine learning based 
algorithms were identified as the most 
promising approach and implemented in the 
current operational processor.
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Datasets 
We have created a high-quality dataset containing manually labeled clouds covering all critical situations: optically thin clouds and bright surfaces such as ice and snow. However, cross-mission 
applications require a level of data harmonization, as differences in the TOA radiance products, such as the high saturation in the blue band of Proba-V, generally hinder data sharing across sensors.  

Method & Results 
The aim is to develop a machine learning cloud masking algorithm for both Proba-V and SPOT-VGT by extending the Proba-V 1km cloud mask algorithm to SPOT-VGT data.  We have implemented a 
set of deep learning cloud detection algorithms based on fully convolutional neural networks that allows us to conveniently exploit and combine the spectral and spatial information. An ensemble 
of the best performing algorithms provides a robust cloud probability and an estimation of the model uncertainty. 

PROBA-V SPOT


