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OUTLINE

• HyperCP a brief introduction

• Uncertainty evaluation what is different from the lab 
calibration

• Uncertainties in HyperCP

20-
21.05.2025

2

Measurement uncertainties 
in processing field data with 
HyperCP. 
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Measurement uncertainties 
in processing field data with 
HyperCP. 

https://github.com/nasa/HyperCP

• See README for instruction/description

• See Discussion for support

• See Issues for reporting

https://github.com/nasa/HyperCP
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Methodology and resources

• the Guide to the expression of Uncertainty in Measurement 
(GUM) and its supplements  
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The Law of Propagation of Uncertainties 

Monte Carlo Method

http://www.bipm.org/en/publications/guides/

http://www.bipm.org/en/publications/guides/
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https://www.comet-toolkit.org/
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GUM Methodology applied in CoMET tool 

06.12.2022 7FRM4SOC Workshop
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Traceability of radiometric measurements is jeopardized in the field…

?

Polarized source!

Uncontrolled temperature!

Non-linear response!

Straylight!

Uncontrolled pressure! Environmental changes!

Sea-air interface scattering!

Bio-fouling!

Superstructure-shading!

Tilt!

Lab Field
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in processing field data with 
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Uncertainty group-work, 
data handling, uncertainty 
budgets
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* The Seventh SeaWiFS Intercalibration Round-Robin Experiment (SIRREX-7), March 1999.
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Characterisation file for each instument
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Improved Precision and Uncertainty Estimation

v1.1: 
✓ No instrument-specific characterizations, 

corrections, or uncertainty
✓ Only environmental variability and 

uncertainty course estimate for the glint 
correction (Mobley 1999).

v1.2 Class-based: 
✓ Class-based (Sea-Bird, TriOS) 

characterizations and uncertainties (no 
corrections) in addition to environmental 
variability. 

✓ Monte Carlo estimates of uncertainty for 
glint correction.

v1.2 Full-FRM: 
✓ Instrument-specific characterizations, 

corrections, and uncertainties applied in 
addition to environmental variability.

✓ Monte Carlo estimates of uncertainty for 
glint correction.

Slide in courtesy of Dirk Aurin



Improved Precision and Uncertainty Estimation

v1.1 underestimates; lack instrument characterization

v1.1 overestimates; glint uncertainty poorly parameterized

Class-based high uncertainty; no correctionFull-FRM with instrument characterization and correction; 
most accurate (and precise)

Slide in courtesy of Dirk Aurin



Uncertainty Breakdowns for Class-based
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Key message to remember 

• No absolute radiometric calibration uncertainty – 

  no uncertainty in is situ data

• For TRIOS and SeaBird radiometric calibration files with two 
dark – corrected  DN values recorded at two integration time 
allow us to apply non-linearity correction 

20-
21.05.2025

18

Uncertainty group-work, 
data handling, uncertainty 
budgets
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