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ABSTRACT:

In this seminar, I will present an overview of some of my group’s recent work on computer vision. The first
problem I will talk about consists of employing tensors in modelling either tree-like structures such as vascular
trees in human brain or higher order mathematical structures in capturing inherent asymmetry in white matter
fibers of the brain. I will show how we embed a tensor in a 4D space rather than 3D in order to untangle the
bifurcating (or even n-furcating) structures/branches in the data in a higher-dimensional space. This led to a
highly performing and efficient vessel segmentation framework, which is demonstrated on different
applications. The second technique demonstrates the asymmetry of underlying fibers at the voxel level for
bending, crossing or kissing fibers of the brain white matter. Following those, I’ll show various methods from
my group including machine learning-based methods in fiber clustering, image generation, segmentation, and
novel volumetric shape representations as time permitting.
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