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Development of a high-throughput method for spectral data
analysis and its application to materials science
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English Abstract

Recent development of spectroscopic technique has enabled the acquisition of high quality
spectral data across a wide range of materials. However, as the number of spectral data grows,
handling and analyzing these datasets has become increasingly challenging. To address this issue,
we propose a high-throughput spectral data analysis method that applies the expectation-
maximization (EM) algorithm commonly known in machine learning, adapted here as the
"spectrum-adapted EM algorithm." In recent works, we have introduced extended methods such
as the "spectrum-adapted expectation-conditional maximization (ECM) algorithm" and the
"spectrum-adapted maximum a posteriori (MAP)-ECM algorithm," further enhancing high-
throughput peak fitting method by addressing tasks such as background removal and selecting the
number of separated peaks. In this presentation, I will first introduce the theoretical backgrounds
of the developed methods, followed by examples of their application to synthetic spectral data.
Subsequently, for real data applications, we will present case studies in the analysis of spectral
data collected by X-ray photoelectron spectroscopy, Raman spectroscopy, and laser-induced
breakdown spectroscopy. Finally, we will provide recent topics to develop the software package
and discuss future directions of the high-throughput spectral data analysis method.



