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Abstract:

In the last decade, rapid advances in medicine and technology have resulted in explosive growth in medical data. More and more
data are being captured around healthcare processes in many ways from many sources, such as Electronic Health Records (EHR),
health insurance claims, medical imaging databases, disease registries, spontaneous reporting sites, and clinical trials. As a result,
integration and analysis of large amounts of heterogeneous medical data have become critical to the healthcare world. Meanwhile,
huge amounts of medical data from too many sources make the task of data analytics very cumbersome. So it is imperative to de-
sign effective algorithms and develop efficient frameworks for medical data analytics.

In this talk, | will present two projects on how we use tensor and graph analysis methods to model and learn heterogeneous medical
data. The first project addresses the challenge of integrating multiple data sources in the context of tensor algebra. In particular, |
will describe a method to merge all data sources into a high-order tensor that we can easily navigate to machine learning. The sec-
ond project addresses the challenge of analyzing complex data types in the context of graph theory. | will introduce a method to
model data as graphs and leverage the strength of deep learning to extract features from multiple sources for accurate predictions.
I'll also introduce future work in this direction and explain some possibilities for upcoming evolutions in big-data research in
healthcare.
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