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ABSTRACT

Infrared spectroscopy is crucial for investigating the compositions of interstellar ices in both astronomical
observations and laboratory studies. However, identifying functional groups within complex spectra remains a
manual and expertise-dependent task. To support more efficient and consistent analysis in astrochemical research,
automated tools capable of identifying functional groups directly from spectral features would provide substantial
benefits. This work develops a machine-learning framework that analyzes Fourier transform infrared (FTIR) spectra
at the peak level by extracting quantitative descriptors from individual spectral features for classification. Using
spectra of pure and mixed ices from the Leiden Ice Database for Astrochemistry (LIDA), the method emphasizes
characteristic peak patterns rather than full-spectrum representations. This study establishes a preliminary
methodological foundation aimed at improving the efficiency, scalability, and consistency of functional-group

identification in astrochemical FTIR datasets.
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