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A mathematical approach to decoding biological environment inside the brain
using imaging mass spectrometry
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Recently, the methodologies of imaging mass spectrometry (IMS) are
receiving attention in the various fields of science and technology. The data in association with
IMS is composed of a huge number of mass spectra according to spatial observation points, which
brings difficulty in applications of conventional statistical analysis.

In this study, we proposed an approach based on manifold learning for analyzing the IMS data of mice
brains. To this end, we introduced a distance measure based on Fisher metric between two
persistent diagrams (PDs) associated with mass spectra. Then, we applied the proposed approach to
slices of the mice brains and showed that our prosed approach is useful for visualizing a set of the
mass spectra as well-separated islands of points in the low-dimensional space, where each island
reflects a specific character of chemical species in the brain. We also considered how our results
can be interpreted in terms of neurophysiology.
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