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Figure 8. Illustrations of a) the measured spectrum reconstruction, b) the difference between the measured spectrum and the reconstructed

ones, c) the residuals ωl for each wavelength, d) the ISRF approximation error versus the wavelength and e) the mean ISRF approximation

error versus the number of selected atoms using different methods (Gauss, Super-Gauss, OMP and LASSO with SVD or K-SVD) for the

O2A-band of the OCO-2 instrument.

5.2.3 Conclusions

Overall, the conclusions from these experiments are as follows. First, the Super-Gaussian parameterization often yields better

performance than the Gaussian one, corroborating the results reported in (Beirle et al., 2017). However, the normalized ISRF

approximation errors obtained with these parametric methods are consistently larger than 1%, for both instruments and for265

all wavelengths. In contrast, the proposed SPIRIT approach based on sparse approximations of ISRFs in a suitable dictionary

yields significantly better results. This result is due to the fact that the ISRF shapes depend strongly on the spectrometer and

can vary across wavelengths, which cannot be accommodated easily with a simple parametric model. On the contrary, decom-

positions in appropriate dictionaries that depend on the spectrometer and the chosen wavelength offer sufficient flexibility for

all use cases considered in this paper. Regarding the estimation algorithms, SVD overall provides an estimation performance270

close to K-SVD and OMP leads to better estimation than LASSO. There is no theoretical reason for OMP to provide better per-
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