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Figure 9. Mean approximation errors for OCO-2 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 = 5.

The ISRFs can be more asymmetric for non uniform scenes and are thus harder to estimate. 9 It is interesting to note that the

ISRF of a desert scene is very similar to the ISRF of a uniform scene, contrary to the ISRF of a horizontal coast profil, which

makes the slit blinded during one third of the integration time and leads to an asymmetric left-distorted ISRF, which is harder320

to estimate.

Estimation performance. This section studies the performance of SPIRIT for estimating non uniform scene ISRFs for the

first band (band B1) of the MicroCarb spectrometer. Two cases are considered: estimation using the original dictionary learned

from examples of uniform ISRFs (ISRF IN), and estimation after modification of this dictionary to account for the diversity

of ISRFs. Specifically, the second dictionary is constructed from from a set of 103 ISRFs IN (one out of ten) and of 3 ISRFs325

Scene (out of 24). The second dictionary is then composed of ND = 25 new atoms obtained by SVD from this collection of

representative ISRFs. Results obtained using SPIRIT with OMP are displayed in Fig. 13. In the first case (dictionary learnt

from uniform ISRFs, Fig. 13 top row), the resulting normalized ISRF errors exceed 1 % for several scenes and FOVs, pointing

to the fact that the dictionary is not well adapted for representing ISRFs for non-uniform scenes. The results obtained using
9In practice, there is no information available regarding the non-uniformity of a given scene from the measured spectra. It is only during the inversion

process, when estimating the ISRFs, that it becomes apparent (by looking at the measured spectra and the associated residuals) that the ISRFs have been

modified. For a given reference spectrum, non-uniform scenes are generated using asymmetric ISRFs, see (Pittet et al., 2019) for more details.
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