


Data-driven methods are based on a simple generative model and hence can minimize the assumptions on
the nature of data. They have emerged as promising alternatives to the traditional model-based approaches
in many applications where the underlying dynamics are hard to characterize.

Independent component analysis (ICA), in particular, has been a popular data-driven approach and an active
area of research. Starting from a simple linear mixing model and imposing the constraint of statistical
independence on the underlying components, ICA can recover the linearly mixed components subject to only
a scaling and permutation ambiguity. It has been successfully applied to numerous data analysis problems in
areas as diverse as biomedicine, communications, finance, geophysics, and remote sensing.

This talk reviews the fundamentals and properties of ICA, and provides a unified view of two main approaches
for achieving ICA, those that make use of non-Gaussianity and sample dependence. Then, the generalization
of ICA for analysis of multiple datasets, independent vector analysis (IVA), is introduced and the connections
between ICA and IVA are highlighted, especially in the way both approaches make use of signal diversity.
Examples are presented to demonstrate the application of ICA and IVA to analysis of functional magnetic
resonance imaging data as well as fusion of data from multiple imaging modalities.
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