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Figure 10. Mean approximation errors for MicroCarb and the different estimation methods (Gauss, Super-Gauss, OMP and LASSO with

SVD or K-SVD) versus the number of observations Nobs and the dictionary size ND for K = 4.

the second dictionary are presented in the bottom part of Fig. 13. Using only three additional examples of ISRFs Scene in the330

dictionary allows ISRF estimation errors to be again smaller than 1%. Note that the lowest approximation errors are obtained

in most cases using K = 3 to K = 6 atoms from the dictionary, as before. To conclude, these results show that the proposed

method can easily adapt to more complex ISRF shapes by considering more diverse ISRF examples in the dictionary estimation

step.

5.3.4 Robustness to pixel errors335

Instrumental errors within a single pixel l can distort the shape of the ISRF of this pixel, leading to the creation of an outlier.

This section investigates the impact of such outliers on ISRF estimation. To simulate this scenario, an ISRF from the OCO-2

instrument was inserted in pixel l = 500 of the band B1 of MicroCarb data, simulating an outlier in this pixel. The initial

ISRF of the 500th band of Microcarb and its new version are displayed in Fig. 14 (see black and red curves respectively).

The corresponding estimation results, compared to those from the previous study without outliers, are displayed in Fig. 15.340

These results demonstrate that the presence of an erroneous ISRF in the sliding window leads to an increase in estimation

errors for the windows containing the outlier since the ISRF estimation becomes more challenging. However, the results also
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