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Towards robust multi-site
neuroimaging analyses and
applications
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Modern neuroimaging studies often combine data from
multiple scanners and acquisition protocols. Such col—-
lection of data may contain substantial technical varia—
bility which lead to erroneous neuroimaging analyses
and underwhelming application outcomes. | will discuss
our recent works which overcome these challenges
with computer vision technigues.
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Deep-learning based image reconstruction
and analysis methods for low signal-to-
noise ratio emission tomography
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ey

Image reconstruction in low—count PET is particularly chal-
lenging because gammas from natural radioactivity in
Lu-based crystals cause high random fractions that lower
the measurement signal-to—noise-ratio (SNR). In mod-
el-based image reconstruction (MBIR), using more iter-
ations of an unregularized method may increase the noise,
so incorporating regularization into the image re-
construction is desirable to control the noise. New regulari—
zation methods based on learned convolutional operators
are emerging in MBIR. We propose the architecture of a
iterative neural network, BCD-Net for PET MBIR, and dem-
onstrate the efficacy of the trained BCD-Net using XCAT
phantom data that simulates the low true coincidence
count-rates with high random fractions. Then we further
extended the method to build a framework performing joint
reconstruction and segmentation tasks. Most existing
fully-automatic or semi-automatic medical imaging seg-
mentation methods start from reconstructed image, but a
joint segmentation and reconstruction framework is
well-suited because both tasks can be mutually depend-
ent, therefore better estimation in one task can benefit the
other. We propose to perform joint PET image re-
construction and fully automatic segmentation (using PET
and CT information together) assuming that the CT image
is given. Quantitative evaluation result with simulated
low-count PET shows that our proposed joint framework
improves the performance compared to single-modality
reconstruction (PET only) and segmentation (CT only).
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Optimizing TensorFlow Performance by
Reconstructing the Convolution Routine
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