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Photonic Data Science:
Data pipelines for modeling of Raman effect related data

Raman spectroscopic techniques are increasingly used in various disciplines such as chemical analytics, life
science and medicine. This increase in Raman based applications is being driven by improvements in
measurement techniques and instrumentation, but also by the development of data science methods. When
data science is applied to Raman effect related data the aim is to extract high-level information and knowledge
from subtle data differences. The high-level information depends on the task and the sample, e.g., disease
types, tissue types and other properties of the samples such as concentrations of constituents. Raman
spectroscopy and its related methods have several advantages, for example they can be used as non-
destructive fingerprinting techniques. To unlock their full potential the whole spectroscopic data lifecycle needs
to be studied. This includes aspects like data generation, data modelling and data archiving. In particular,
experimental design, sample size planning, data pre-treatment, data pre-processing, chemometric and machine
learning based data modelling, model transfer methods and transfer learning are important. All procedures are
sequentially combined in a data pipeline that standardizes the vibrational data and extracts reliable high-level
information.

Here, we present our studies researching a standardized data analysis pipeline for biomedical Raman spectra
[1] and describe studies dealing with the comparability of Raman spectra between conditions and setups [2,3].
Additionally, we describe our efforts to generate a vibrational spectroscopic data base (VibSpecDB) within the
NFDI4Chem project [4].
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