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1 H : Tackling brain images at the whole brain scale

. Using successful examples, we will first compare the two common approaches in dealing MRI
data in medicine and in cognitive science: hypothesis driven and data driven. Novel Al approach in
subtyping in mental disorders is explained, in particular in SCZ and depression. We then move to
analyze data with spatio-temporal patterns (sources, sinks, waves etc.) in fMRI and MEG data at the
whole brain scale, illustrating the importance of spatio-temporal dynamics rather than simply

averaging out all information in most, if not all, current results.
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1 H: Neural medical image recovery

Medical imaging is widely used in clinical decision making. However, medical image acquisition or its
acquired image still suffers from an array of challenges such as metal artifacts, slow acquisition time,
anisotropic resolution, strong noise, etc. In this talk, we present several learning approaches that
attempt to recover the original images under these adverse conditions: (i) a dual domain network
(DuDoNet) for reducing metal artifacts in CT via joint learning in both sinogram and image domains; (ii)
a dual domain recurrent network (DuDoRNet) and an probabilistic diffusion denoising model (DDPM)
based approach for MR image reconstruction from undersampled k-space data via joint and recurrent
learning in both frequency and image domains; (iii) a spatially adaptive interpolation network (SAINT)
for synthesizing slices to mitigate the anisotropic resolution issue; and (iv) an artifact disentanglement
network (ADN) for removing artifacts or noises without paired data while preserving anatomical

structures.
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