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Figure 5. Illustrations of a) the measured spectrum reconstruction, b) the difference between the measured spectrum and the reconstructed

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

error versus the number of selected atoms for different methods (Gauss, Super-Gauss, OMP, LASSO, SVD and K-SVD) and for the band B1

of the MicroCarb instrument.

Note that the number Nω of wavelengths after interpolation may differ from the number of pixels of the instrument, which

occurs if the ISRFs associated with the first and/or last pixels are missing. The ISRFs used for the experiments come from the

O2A-band of OCO-2 with Nω = 859 ISRFs and a sample size N = 895. Fig. 7 displays an example of ISRF from the OCO-2245

dataset. A visual comparison with Fig. 5 shows that the ISRF shapes can differ significantly depending on the considered

wavelength and the instrument. This observation suggests that the dictionary must be adapted to the spectrometer. Another

interesting observation is that although the Super-Gaussian distribution should theoretically always provide a better fit than

the Gaussian distribution, it is not systematically the case in practice because of convergence issues for the iterative methods

used to solve the nonlinear least squares problem for parameter estimation. Specifically, the model parameters are estimated250

using a simplex-based optimization method (MATLAB function fminsearch) that aims at minimizin the residuals between the

measured and estimated spectra, which does not always converge to a better solution for the Super Gaussian model than for the

Gaussian model.
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