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Objective: Test the scales for different magnitues and spectral

variations of the BRDF in 0:45 (45:0) geometry.



The different sets of grey scale and color standards in their transport cases

Precautions were taken for the distribution of the samples
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white 

UV
254 nm

UV
365 nm

And they were routinely inspected

However….



Improper

Sample-Handling!

Sample bruised with finger?



Each participant provides

a 𝛽𝑛 with uncertainty 𝑢𝑛

Calculate KCRV as weighted mean 𝛽 =
 𝑛𝑤𝑛𝛽𝑛
 𝑛𝑤𝑛

and ist uncertainty 𝑢 =  𝑛𝑤𝑛
−1/2

𝑤𝑛 =
1

𝑢𝑛
2

Calculate 𝜒2 sum 𝜒2 =  𝑛
𝛽𝑛 −𝛽

2

𝑢𝑛
2

Sum in the 95% quantile of the 𝜒2

distribution with N-1 degrees of freedom?

- Revise uncertainty budget

- Exclude participants

- Use more general data evaluation

(e.g. median as the KCRV)

Calculate degree of equivalence

𝑑𝑛, 𝑈 𝑑𝑛 for each participant with

𝑑𝑛 = 𝛽𝑛 − 𝛽

𝑈 𝑑𝑛 = 2 𝑢𝑛
2 − 𝑢2

noyes

N=3



Example where results don‘t fit

Deviation of KU Leuven to KCRV from PTB, MIKES, CSIC and MSL
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Deviation of the commercial instruments from the KCRV

BYK-mac MA98



 The results are consistent and the scales of the

involved NMIs agree in 0:45 and/or 45:0 geometry

 Commercial instruments haver larger uncertainties,

respectively, deviate by a bigger margin from the

NMI results.

 Extended scale comparison (wavelength,

geometries) should be planned

 Of special interest are geometries with a very high

polar angle for detection or illumination as they are

particularly suitable to assess systematic effects

𝛽 ≈
1

cos 𝜃



You‘ll have the opportunity to catch up more details



Deviation of KU Leuven


