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Data mining from rich SIMS data using machine learning
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Secondary ion mass spectrometry (SIMS) provides so rich information that most of the information from
SIMS data can be left unused. Multivariate analysis helps understanding complex SIMS data and
recently a variety of machine learning methods have been applied to complicated SIMS data. Machine
learning is generally classified three types, unsupervised, supervised and reinforcement learning. In this
presentation, examples of the application of unsupervised and supervised learning methods are
introduced. Unsupervised learning methods, such as principal component analysis (PCA), non-
negativity matrix factorization (NMF) and autoencoder, are generally useful for extracting important
features of a sample. Autoencoder, which is based on artificial neural networks (ANNS), is effective for
non-linear data containing matrix effects. In terms of quantitative analysis, correction of matrix effects
is essential. ANN-based methods are suitable for managing non-linear SIMS data. Feature extraction
from organic and biological samples using autoencoder are compared with PCA and NMF in this
presentation [1]. In addition, quantitative and qualitative analyses of organic SIMS data using an ANN-
based supervised learning method was developed through Versailles Project on Advanced Materials and
Standards (VAMAS) TWA2 A31 [2]. The identification of the peaks in complicated SIMS spectra is
essential for understanding samples. A material prediction system using Random Forest (RF), which is
a supervised learning method based on decision trees, has been developed for organic SIMS spectra by
modifying the peptide prediction system developed through VAMAS TWA2 A26 [3].
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