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* COSMO-SkyMed mission:

" (CSG-Tand CSG-2 are fully operational, together with
CSK-2 and CSK-4 still in operation

= After the successfully launch, CSG-3 is performing
the commissioning activities

= Now, 2 CSK + 3 CSG on the same orbit

* (CSG mission will be further upgraded with CSG-4

satellite (work in progress)
CSK 4

K/ . . . . .
** The success of the mission in terms of service continuity

CSK 2

‘ CSG 2

and operational lifetime (for CSK far beyond what was
expected) is the result of a careful and dedicated
program of maintenance in operational conditions.

cSG 1

CsSG 3
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% CALVAL activities play a fundamental role in monitoring and maintaining image quality
performance.

*%* Very often the need to monitor the system clashes with users' needs, especially if the
requests for calibration sites insist on the same national territory.

®* The acquisition over the Italian calibration sites is becoming more difficult every day due to
the high number of requests from end users and institutional organizations.

*%* Furthermore, COSMO-SkyMed mission involves the validation and monitoring of many SAR
operating modes, arising the need for several calibration sites, even non-proprietary ones.

®* The availability for stable targets over the world is an important asset to reduce the duration
of the commissioning phase and to intercept potential anomalies as soon as possible.
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Selection of calibration sites CE¢ 'S

< Following a characterization carried out three years ago (presented at WGCV-52, ESA/ESRIN,
Italy, 5th - 9th June 2023) and interactions with CONAE and CSIRO, this presentation shows

the results obtained from the study of some CRs in terms of radiometric stability.

X2 Among the various calibration sites used in the monitoring phase, those that appear to be
most useful in terms of number and spatial distribution of TCRs are:

* Quensland, Australia (CSIRO)
= Mendoza, Argentina (CONAE)
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Results of the study (1/3

o - . . .
*%°* Results for RCS stability on Australian calibration targets (Queensland)

The observed corner reflectors show a high
= stability of RCS allowing them to be used not
only for IRF performance monitoring but also
for radiometric performance assessment.
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Results of the study (2/3)
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Results for RCS stability on Australian calibration targets (Queensland)

SCANSAR-2 Mode
(low resolution/high clutter mode)
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Even in large resolution cell scenarios, where
clutter power is a determining factor, the CRs
proved to be large enough to guarantee a
good RCS and a good radiometric stability
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Results of the study (3/3)

R - : .
*%°* Results for RCS stability on CONAE (Mendoza) calibration targets

The high density of TCR allows for more
targets in a single scene even in operating
modes with medium-wide Swath
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(medium resolution/medium clutter mode)
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Future SAR Missions

GEOSAR mission, persistent
monitoring and fast response for
emergency applications

CSG 4 satellite, Future
Generation of COSMO-SkyMed

IRIDE - NIMBUS SAR, medium
inclined orbit constellation

National L-band SAR mission
ensuring continuity with SAOCOM

PLATINO-1, mini-satellite X-
band monostatic and bistatic
SAR mission

SATURN & RODIO missions, in-orbit
demonstration of MIMO D-SAR and
multistatic D-SAR by CubeSat formations
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PRISMA mission

PRISMA: PRecursore IperSpettrale della Missione Applicativa

*EO mission fully funded by ASI and “*PRISMA records the radiation reflected
implemented by an Italian consortium led from the earth surface (spectral cubes) in
by OHB Italy, Leonardo and Telespazio the spectral domain 400nm — 2505nm

 Pre-operational mission and technological (pushbroom mode)
demonstrator having for objectives: “ 240 bands in the VNIR (#66 , 400-1010

< Qualify in space the PAN/HYP payload nm) & SWIR (#174, 920- 2505 nm), with a
< Develop PAN/HYP products up to level 2D partial overlap
(BOA geocoded reflectance) ¢ High spectral resolution (<14 nm)
» Free access to users https://prisma.asi.it/ «* Mid spatial resolution in the HYP (30m)
and 30km swat
% PAN camera (400—700 nm) with 5m of
spatial resolution
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https://prisma.asi.it/

PRISCAV: Scientific CAL/VAL activities for

PRISMA Mission

OBJECTIVE: To support PRISMA mission through the independent

assessment of L1 and L2 products
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PRISCAV network

Plateau Rosa [Snow] Garda [Inland waters]

» 14 instrumented sites with
different radiometric responses
(vegetation, bare soil, snow,
forest, inland and coastal waters,

Bosco Fontana [Forest]
Torgnon [Snhow]

Venezia [Coastal waters]

deep Sea) Jolanda di Savoia [Cropland]
 On site and airborne measures Pisa Airport [Concrete-invariant)] Trasimeno [inland waters]
are made in simultaneous with Braccagni [Cropland] Tavoliere [Cropland]
PRISMA vaUiSitionS Villa a Sesta [Cropland]
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PRISMA contribution to WGCV ACIX-III

The Atmospheric Correction Inter-Comparison eXercise (ACIX) began in 2016 and most recently
concluded the third exercise, ACIX-lll, which assessed the performance of atmospheric correction
algorithms for the PRISMA and EnMAP hyperspectral missions over both land and water surfaces.

The two separate studies, ACIX-IlIl Land and ACIX-lll Aqua, intercompared in-situ and spaceborne
hyperspectral data over land, inland and coastal waters validation test sites around the globe.
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PRISMA Cal/Val (1/2)

B CAL/VAL activities on PRISMA P/L performed by industrial team on-ground pre-flight and in-flight

®  |TF and SRF mainly derived by extensive use of ICU

Calibration type (KDP) onGround _____________________|inFlight

Detector non-linearity Measurements done at integrated P/L

Dark Measurements done in two steps: during FPA
integration and during P/L integration

Flat-field Measurements done at integrated P/L
Instrument Transfer Function Measurements done at integrated P/L
(ITF)

Straylight Measurements done at integrated P/L
Detector saturation Derived from non-linearity

Detector defective pixel Derived from dark

Spectral Response Function Measurements done at integrated P/L and
(SRF) with ICU

Not expected to change in-flight

Shutter in front of the spectrograph slit or acquisitions
over the ocean during the eclipse part of the orbit

Acquisitions over spatially homogeneous PICS targets

Acquisitions over RadCalNet and PICS sites or
acquisitions with ICU (solar diffuser, now interrupted, or
tungsten lamps and spectral filters, or LEDs)

Indirect validation method with moon disk slightly
outside the FoV

NA
Derived from dark

Acquisitions with ICU: solar diffuser (now interrupted),
tungsten lamps and spectral filters, or LEDs
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PRISMA Cal/Val (2/2)

Bands Central Wavelengths Derived from SRF Derived from SRF
Spectral registration of the Derived from SRF Derived from SRF
spatial sample (Smile)

Spectral sampling interval Derived from SRF Derived from SRF
Spectral width Derived from SRF Derived from SRF
Line Spread Function (LSF) Measurements done at integrated P/L Acquisitions over bridges and roads
Spatial registration of the Derived from LSF NA

spectral sample (Keystone)

Line-of-Sight (LoS) Derived from LSF and LoS model NA
Instantaneous Field-of-View Derived from the LoS difference between NA

(IFoV) adjacent pixels
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Compact Hyperspectral and PRISMA SG Cal/Val (1/2) C E S

®  New CAL/VAL strategy on Compact-HYP and PRISMA SG performed by industrial team
®  |TF and SRF mainly derived by acquisitions on Moon and RadCalNet or PICS vicarious sites
B Benefits: reduction of P/L complexity, mass and power savings, P/L stability

Calibration type (KDP) onGound ____________________ [inFlight

Detector non-linearity Measurements done during FPA integration Not expected to change in-flight

Dark Measurements done in two steps: during FPA  Acquisitions over the ocean during the eclipse part of
integration and during P/L integration the orbit

Flat-field Measurements done in two steps: during FPA  Lunar acquisitions with yaw steering maneouvers or
integration and during P/L integration acquisitions over spatially hommogeneous PICS targets

(for trend monitoring only due to limitations in
wavelength caused by atmospheric absorption)

Instrument Transfer Function Measurements done at integrated P/L Lunar acquisitions with push-broom maneuvers or

(ITF) acquisitions over RadCalNet and PICS sites (multi-
temporal datasets to improve statistics)

Straylight Measurements done at integrated P/L Indirect validation method with moon disk slightly
outside the FoV

Detector saturation Derived from non-linearity NA

Detector defective pixel Derived from dark NA
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Compact Hyperspectral and PRISMA SG Cal/Val (2/2)C E s

Spectral Response Function Measurements at spectrometer assembly level  NA
(SRF) or from analysis from spectral transmittance of
optics, coatings, detector filter and QE
Bands Central Wavelengths Derived from SRF Measurements of spectral shifts of atmospheric
absorption lines over PICS sites
Spectral registration of the Derived from SRF NA
spatial sample (Smile)
Spectral sampling interval Derived from SRF NA
Spectral width Derived from SRF NA
Line Spread Function (LSF) Measurements done at integrated P/L NA
Spatial registration of the Derived from LSF NA
spectral sample (Keystone)
Line-of-Sight (LoS) Derived from LSF and LoS model NA
Instantaneous Field-of-View Derived from the LoS difference between NA
(IFoV) adjacent pixels
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MAIA (ASI/JPL cooperation),
air quality & human health

IRIDE Hyperspectral
constellation

PRISMA Second Generation VHR Optical constellation

LUCE (ASI/NASA cooperation),
atmosphere & Earth science
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Outcomes

** After the characterisation of multiple calibration targets outside the national territory, the
most effective ones have been identified and are now included in the COSMO-SkyMed
monthly monitoring campaign to support IRF and radiometric performance assessment

< An independent assessment of quality of Radiance TOA (L1) and Reflectance BOA (L2)

PRISMA products is performed by a national scientific team within the PRISCAV project

®* The largely used industrial CAL/VAL activities on PRISMA have been simplified in the designs

of the Compact-Hyp and PRISMA SG with overall P/L benefits and good expected
performances
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