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Sparse Basis Selection By A -scan Method
And Its Application To Spectral Deconvolution
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Spectral data is useful data acquired by spectroscopic measurement. In particular, the number of peaks, the
center position, width and intensity of each peak have important information. Therefore, spectral deconvolution
that fitting spectral data as a sum of unimodal basis functions and estimating peak parameters is a useful method
in analysis of spectral data. Nagata et al. Proposed a spectral deconvolution method using Bayesian estimation
by the exchange Monte Carlo method and realized estimation of peak parameters and peak number. On the other
hand, since the exchange Monte Carlo method requires a large calculation cost, it is difficult to apply it when the
number of dimensions and the number of data become large. In order to overcome this problem, Igarashi et al.
carried out a A-optimization method using L1VM and one-standard error (1SE) rule, that method is much faster
than Bayesian estimation method using exchange Monte Carlo. However, the 1SE rule used in this method is a
heuristic method, and that theoretical basis is poor. That’s why we tried to construct a spectrum deconvolution
method, which called a “A-scan method”, which does not need to use 1SE rule, and we verified the A-scan method
has higher prediction performance than the lambda-optimization method.
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