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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

Cooperation with University of Maryland & La Sapienza University
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SkyCam system @ NASA/GSFC -> La Saplenza

Omnivision OV5647 5
Megapixels

sensor fitted with a wide
field-of-view lens
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Raspberry-Pi

Rpi

Sky cam enclosure

POE Power and Ethernet splitter

| USB Cellular back-up (optional external
antenna available)

2019-12-27 | 100% Cloudy

2019-11-02 | 100% Clear

w5 R

] Setinel—2A 15:54:21 UTC Sentinel-2B 15:55:29 UTC

SkyCam-A 15:55:01 UTC SkyCam-A 15:55:02 UTC
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Sentinel-2B 15:56:49 UTC

SkyCam-A 15:55:02 UTC
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[Skakun et al., 2020]



SkyCam and Lidar setup @GSFC

* The modules are
synchronized

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

¢ during satellite
overpasses: every 1
min.

Cloud base height estimation
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SkyCam and Lidar setup @La Sapienza

* |n dation to the Stereo
SkyCams a Lidar is
installed

e Lidar will be used to
validate the estimated
cloud base height

Cloud base height measured
Cloud base height estimation
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Method

* In a first attempt,
clouds from the
SkyCam have been
mapped manually

e Now an automated
classifier is in place

e The area between
clouds and clear is
not mapped

[Skakun et al., 2020]

Clear [} Cloud
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Method

* The SkyCam image + classification is mapped onto the satellite image
based on GCPs using the shape of clouds

[Skakun et al., 2020]
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Project tasks and schedule

 Task 1: Requirement and state of the art analysis
e Task 2: Validation sites and methods preparation

e Task 3: Experimental operation

e Task4: Evaluation and conclusion

Task Content May 20 Jun 20 Jul 20 Aug20 (Sep20 |[Oct20 Nov 20 Dec 20
Task 1 Requirements and state of the art analysis - m .| C
Task 2 Validation sites and methods preparation |PlanRed SR theSkycam. Da N Q e
Task 3 Experimental operations _ » 0o IN d ’ -
Task 4 Evaluation and conclusion C v
D1 D2

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

_ Report
B
ConsoLr GmeH IDEAS-QAYHESO



What could be done

e Task 1:
Requirements
and state of
the art
analysis

Cloud Mask Inter-comparison eXercise

Final Report
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What could be done

e Task 2: Validation sites and
methods preparation

e 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
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1. Introduction

Cloud rover ks a limiring factor in exploiting data acquired by space.
borne optical remoie sersing semsors. The comman appecach i over-
e this imitation ks 1o filver out (mask) cloudy-affecied plxels before
amy high-level processing steps. The accuracy of such masking can vary
depending, among others, an the surface and clowds reflective proper-
tbes, and oo thelr mumal mdiometric contrast. Eemaining undetecied
clowds, due 1o Inacourate masking, can bead io artlfacts in the resulting
downsiream applications, such as land cover land wse change, agricul.
tural monieoring, or monboring of aquatk resources. Therefore, having
a high-quality cloud mask s a prerequisite for the efficlant use of optical
imagery.

Data acquired by sensors aboard Landsar B (Operational Land
Imager—0l] and Themmal Infrared Sensor—TIRS) and Sentinel-2

* Comsposding author al: 1153 LeFrak Hall, Collepe Pack, B 20782, USA
E-miaall oddriic il [5. Shakun )

[Multispectral Instnement—MS) satellives are widely wsed In many
application domains thanks 1o their high r|u.1||w ynbal rm-erage and
fm-.ucﬂs pauryL "
H01%). (.nmb.lrlaunn nl'dna from OLI and Pdhl SENSOes
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required for many land applications (1 1 Re 17, and mul.:lpl#
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L, I ]. NMA: Ha:rmnlnrd Lnnd.m Scn:lrul-i [H:ISJ
pmdutlc rie et al . 201E) is an example of harmeotzing data from
several complementary ssnsors into analysis ready dataser, as If data
were acquired by a single sensor. In arder to effectively combine dat
from O and MSI sensors it §s crocal 1o perform an accurase cloud
detertion and screening.

Cloud detection in optical satellite Imagery has been an area of active
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Project tasks and new schedule

* Caused by the pandemic and lock-down situation the shipment of the

sky-cameras was delayed for 6 month.

* On 24t 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.

Task Content May 20 Jun 20 Jul 20 Aug20 ([Sep20 |Oct20 Nov 20 Dec 20 Jan 21 Feb21 |Mar2l Apr21{May 21
Task 1 Requirements and state of the art analysis
Task 2 Validation sites and methods preparation
Task 3 Experimental operations
Task 4 Evaluation and conclusion
D1 D2
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D1: Roadmap - Plan for up-scaling
D2: Operations and Validation
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Highlight from additional activities under QA4EO Task 1

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

e 19000 pixels for cloud mask
validation

e Validation will be conducted
between Dec 2020 and Jan 2021

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