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Project Objective

• Develop a global source for independent cloud mask validation of any remote 
sensing sensor operating in the visual domain (with focus on CMIX).

– Prepare for establishing and operating a network of sky-camera (SC) based cloud mask 
validation sites.

– Collect requirements for cloud mask validation and review instrumentation state of the 
art 

– Development algorithms for cloudiness index (SC) and validation.

– Experimental operation of two test sites: Goddard Space Flight Center (US), La Sapienza 
University, (Italy)

– Develop a roadmap 
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Cooperation with University of Maryland & La Sapienza University



SkyCam system @ NASA/GSFC -> La Sapienza
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[Skakun et al., 2020]

Omnivision OV5647 5 
Megapixels
sensor fitted with a wide 
field-of-view lens

Raspberry-Pi



SkyCam and Lidar setup @GSFC 
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• The modules are 
synchronized

• provide real-time cloud 
cover data every 5 min.

• during satellite 
overpasses: every 1 
min.



SkyCam and Lidar setup @La Sapienza 
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500m

• In dation to the Stereo 
SkyCams a Lidar is 
installed

• Lidar will be used to 
validate the estimated 
cloud base height
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Method
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• In a first attempt, 
clouds from the 
SkyCam have been 
mapped manually

• Now an automated 
classifier is in place

• The area between 
clouds and clear is 
not mapped 

[Skakun et al., 2020]



Method

• The SkyCam image + classification is mapped onto the satellite image 
based on GCPs using the shape of clouds
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[Skakun et al., 2020]



Project tasks and schedule
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Task Content May 20 Jun 20 Jul 20 Aug 20 Sep 20 Oct 20 Nov 20 Dec 20

Task 1 Requirements and state of the art analysis

Task 2 Validation sites and methods preparation Planned shipment of the Skycam

Task 3 Experimental operations

Task 4 Evaluation and conclusion

D1 D2

D1: Roadmap - Plan for up-scaling
D2: Operations and Validation 

Report

• Task 1: Requirement and state of the art analysis

• Task 2: Validation sites and methods preparation

• Task 3: Experimental operation

• Task4: Evaluation and conclusion



What could be done
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• Task 1: 
Requirements 
and state of 
the art 
analysis
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What could be done

• Task 2: Validation sites and 
methods preparation

• Some work was done for the US 
site:

– Method development for automated 
classification at UoM

– Method of Skakun et al. [2020] has 
been published most recently



Task Content May 20 Jun 20 Jul 20 Aug 20 Sep 20 Oct 20 Nov 20 Dec 20 Jan 21 Feb 21 Mar 21 Apr 21 May 21

Task 1 Requirements and state of the art analysis

Task 2 Validation sites and methods preparation Actual shipment of the Skycam

Task 3 Experimental operations

Task 4 Evaluation and conclusion

D1 D2

D1: Roadmap - Plan for up-scaling

D2: Operations and Validation 

Project tasks and new schedule
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• Caused by the pandemic and lock-down situation the shipment of the 
sky-cameras was delayed for 6 month.

• On 24th of November the SkyCams finally arrived in Rome

• As most of the work was depending on the operation of both sites 
(especially Rome – SkyCam + Lidar), the schedule had to be adjusted.



Highlight from additional activities under QA4EO Task 1

• Expert pixel collection (PixBox) 
for MERIS 4th RP FR data.

• 19000 pixels for cloud mask 
validation

• Validation will be conducted 
between Dec 2020 and Jan 2021

• Outcome will be summarized in a 
dedicated report. And can then 
be made available for the users.
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