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Magnetic Resonance Imaging (MRI) is a clinically used
medical imaging modality to reveal the structure,
metabolism, and function of internal organs of humans
or any biological objects. One of a major challenge in
MRI is it long acquisition time, which limits dynamic
and quantitative imaging of organs that change over
time. To address the issue of acquisition speed, we
have developed mathematical models and
computational algorithms that allow the MR images to
be reconstructed from data acquired far below the
Nyquist rate. This talk will start with compressed
sensing, a strategy for signal recovery from sub-Nyquist
sampled data. I will show how the machine-learning-
based strategies can be incorporated into the
underlying optimization framework. In particular, deep
learning-based reconstruction approaches will be
elaborated, including those unrolled from an iterative
optimization to a deep neural network and those
integrating both standard convolutional neural
networks with the imaging physics. Results for some
clinical applications such as cardiac imaging, diffusion
imaging, and parameter mapping will be presented.
The talk will conclude with future outlooks. 
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