
Brain Mapping and Connectivity Analysis 

in Big Data

Dr. Prasad will present a collection of methods that model and

interpret information in massive structural magnetic resonance

imaging (MRI) and diffusion MRI (dMRI) datasets of the living human

brain. To identify important regions in the brain for subsequent

connectivity analysis, he developed a technique that combines

artificial life and deformable models to create intelligent agents that

cooperatively locate anatomical areas. Dr. Prasad will also present a

method to represent and match white matter pathways based on

their shape for population studies. In addition, he will describe a

group of methods focused on understanding brain connectivity.

These include a global tractography algorithm that computes fibers representing connectivity pathways in

the white matter tissue and is optimized to work efficiently in HARDI images, a high-resolution variant of

dMRI; a novel measure of connectivity that incorporates the capacity of connections; and a machine

learning based framework to find the optimal partition of the brain for connectivity analysis in disease.

These methods are capable of running on diverse datasets or across sites and institutions without the

need to share data and have already been used to study Alzheimer’s disease, heritability, genetic

associations, 22q11.2 Deletion Syndrome, Mild Cognitive Impairment, depression, and Parkinson’s

disease.

Dr. Gautam Prasad received his Ph.D. in computer science from the University of

California, Los Angeles (UCLA) in 2013 working with Prof. Demetri Terzopoulos and

Prof. Paul Thompson. As a member of the Laboratory of Neuro Imaging (LONI) at

the UCLA medical school, he developed a variety of methods that leveraged graph

theory, machine learning, and deformable models to understand massive amounts of

data acquired from magnetic resonance imaging (MRI). More recently he was a

Visiting Scholar working with Professor Ian Gotlib at the Stanford University Mood

and Anxiety Disorders Laboratory and applied his methods to understand

development and depression. He is current a Postdoctoral Fellow at the Imaging

Genetics Center (IGC) and LONI at USC where he is extending his techniques to

study Parkinson’s disease, Alzheimer’s disease, and HIV.
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