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1 Motivation

A common problem in multi-dimensional NMR
spectroscopy is long experiment times, from days
to weeks, to acquire high-quality spectra. To re-
duce measurement time, reconstruction techniques
from undersampled, i.e. non-uniformly sampled
(NUS), data have been developed based on prior
assumptions such as sparsity or learnt priors. Our
project aims to improve NMR spectroscopy sam-
pling and reconstruction by applying advanced com-
pressed sensing techniques. We will be building
upon the work of Bora et al. [Bora et al., 2017]
and other subsequent studies [Jalal et al., 2021],
[Ravula et al., 2023]. Recent developments in the
field have shown promising results in robust and ef-
ficient data processing, particularly deep generative
priors in MRI data reconstruction. We will adapt
these methods to enhance NMR spectroscopy, fo-
cusing on optimizing NUS strategies for improved
data acquisition and reconstruction accuracy.

2 Challenge

Adapting complex machine learning and com-
pressed sensing techniques to the specific needs and
constraints of NMR spectroscopy data presents a
significant challenge. This includes addressing the
unique characteristics of NMR data, effectively in-
tegrating generative models, and ensuring that the
adapted methods can handle the high-dimensional
and diverse nature of NMR datasets.

3 Background

We are seeking a student passionate about gen-
erative modelling and reconstruction algorithms,
such as compressed sensing, and seeking real-world
experience with state-of-the-art machine learning
techniques that have a significant impact. In case
of interest, don’t hesitate to contact Nicolas Schmid
at ZHAW scdn@zhaw.ch. This project is jointly
supervised by ZHAW and ETH Zürich.
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