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Focus on improvements of Sun-diffuser radiometric calibrations 
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A very good dark signal stability

Dark signal quite stable for MSI-A, B and C

•Time variations < 0.5 LSB for most of VNIR pixels

•Time variations < 1.0 LSB for most of SWIR pixels

Dark signal 
coefficients

Acquisitions by 
night over oceans

Average line

Dark signal 
calibration

MSI-C VNIR band B04

Dark signal

Dark noise

A great Signal to Noise Ratio stability

Very similar SNR@Lref for MSI-A, B and C

•SNR@Lref from Sun-diffuser acquisitions

•Pixel health monitoring → Defective pixels 
                                            (4 per sensor in SWIR)

MSI-C

More stringent 
requirement for MSI-C

Mean SNR at reference radiance

Absolute and relative gain variations

•Monitoring from monthly Sun-diffuser acquisitions

Improved equalization stability

•Sun-diffuser BRDF characterized on-ground

•S2C in-orbit commissioning : 
→ specific successive Sun 

acquisitions for incidences covering 
the yearly cycle

•No change expected in S2C radiometric response
➔ Changes observed in calibration results are due to defaults in 

the Sun-diffuser BRDF characterization

Simulation L1BOn-board 
sun-diffuser 
acquisition

Dark signal 
correction

Cross-talk 
correction

Comparison measurement / simulation

Sun diffuser calibration

Solar irradiance

Solar angles 

Diffuser BRDF

Absolute 
calibration 
coefficients

Relative gain 
coefficients

Performance requirements:

•    Absolute calibration uncertainty lower than 5% 

•    FPN < 0.2 % (except B10 band : 0.35%)

On board sun diffuser
mounted on a Calibration and 

Shutter Mechanism

Flight 
direction

Nadir

S2C yaw manoeuvre Sun acquisitions

S2C Sun-diffuser defaults (reference orbit : 862)

Band B01 Band B12

Application to the time 
series of S2C Sun 

diffuser acquisitions

Band B12

Band B01

Test of S2C Sun-diffuser defaults 
correction on band B01

Test of S2C Sun-diffuser defaults 
correction on band B12

S2C Sun-diffuser 
acquisitions

No more inter-pixel variations

Same calibration process 
with the refined 

sun-diffuser BRDF

Unexpected inter-pixel variations 
depending on the acquisition date

Remove the inter-
pixel variations 

for edge detectors

Residual inter-pixel variations 
correspond to real changes 

of the sensor response
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MSI-A

Requirement

Typical fixed-Pattern Noise one month 
after equalization coefficients update

Alignment with S2A

In-orbit 
commissioning phase

Routine phase

Decontamination

Routine phaseIn-orbit 
commissioning phase

Absolute gains variation for MSI-C (VNIR / SWIR bands)

Absolute gains variation for MSI-A and B in VNIR

Reference Sun acquisition : 2024-10-01

Dark signal and dark noise

Inter-detector 
variations

MSI-A VNIR band B04

Dark signal

Dark noise

Alignment with S2A

Refinement of 
the BRDF 

characterization

Mean SNR at reference radiance

B01 B02 B03 B04 B05 B06 B07 B08 B8A B09 B10 B11 B12
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