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What is the radiometric calibration?

The absolute radiometric calibration refers to converting an image in digital numbers, i.e. the digital values coming from the sensor,
into physical quantities.
The calibration activities contribute to the data quality and make it possible to combine measurements from various instruments.

NC = Numerical Count (digits)
MI| = Measured radiance
Cl = Estimated radiance (reference)

M

NC=A.MI -
Cl

AA

» The large number of bands and the wide spectral range of hyperspectral missions push traditional radiometric vicarious
calibration methods to their limits.

PRISMA cal & val

ASI| and CNES work together on PRISMA calibration.
Since 2019, PRISMA absolute gains are aligned
with cross-calibration coefficients obtained by CNES over PICS with S2A.

CNES legacy on radiometric cal/val

Over the last two decades, CNES has calibrated and cross-calibrated a wide range of multispectral
Imaging systems ...
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PRISMA 2023 using SADE MUSCLE system
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Slight sensitivity variations were
found in the VNIR and SWIR2
ranges
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PRISMA 2024 using SADE MUSCLE system
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* Cross-calibration of PRISMA
against S2A, S2B, and S3B shows
strong agreement.

.. using several vicarious calibration methods.
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EnMAP validation

EnMAP calibration is done by DLR using onboard systems,
while CNES conducts independent validation over African
and Arabian desert sites (PICS).
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e Each vicarious method is based on different targets.

* The various targets imply various advantages and limitations.

* The combination of several approaches is the only way to increase the reliability, and CNES
works to enhance both the methods and their fusion into a reliable calibration result.
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*The discrepancy observed with

S3Ais consistent with the known
~2.50/0 positive bias of the bright
OLCIA sensor.
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SADE/MUSCLE system

Every methods are unified in a single software (MUSCLE)
and database (SADE):

* Benefits: enhanced traceability, massive cross-comparisons between sensors, reduced validation
time and costs for new sensors, older sensors also benefit from ongoing calibration improvements

* Possibility to calibrate CNES & non-CNES sensors

e Calibration monitoring of CNES in-flight and future missions
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EnMAP / PRISMA cross-comparison

Cross-comparison between PRISMA and EnMAP using SADE MUSCLE system
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* These results are
preliminary and the
differences observed in the
SWIR2 domain between the
two sensors will require
further investigations. ' 750
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* Calibration monitoring of other missions in support to international space agencies ...

vt EUMETSAT

... and the French industry.

a Agenzia

q s ' Spoziole

Italiona

W

f-esa :
Conclusion

ThalesAlenia

Space

@ AIRBUS

DEFENCE & SPACE

a Thales / Leonardo company

) * The official PRISMA calibration is based on CNES cross-calibration with Sentinel-2A over PICS

* The ENMAP validation and PRISMA-ENMAP cross-comparison results are still preliminary.



