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Al-based Spectra Processing
and Analysis for NMR

Nuclear Magnetic Resonance (NMR) is a powerful analytical technique for
acquiring atomic-level information about the sample. However, due to the
complexity of raw NMR signals, direct interpretation is impossible. While the
principles underlying NMR signals are deeply rooted in quantum mechanics,
this thesis focuses on the signal processing and analysis aspects of NMR.
Specifically, it aims to integrate advanced computational methodologies,
particularly Artificial Intelligence (AI), into NMR spectroscopy for more
efficient data processing and analysis. The work begins with Low-Rank
nonlinear method for spectral resolution enhancement via homonuclear
decoupling. It then introduces Magnetic Resonance processing with
Artificial intelligence (MR-AIi), featuring a WaveNet-based NMR Network
architecture as an alternative to traditional NMR processing methods.
This approach is furthermore extended beyond traditional capabilities,
offering new analytical insights and applications. Finally, the thesis proposes
Peak Probability Presentation (P3), a novel Al-based spectral representation
using MR-Ai that provides artifact-free, ultimate-resolution spectrum. -
Together, these developments establish a new paradigm in Al-based signal v
processing and analysis for NMR, enhancing data reliability, interpretability,

and efficiency across applications.
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