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Abstract

Biological imaging such as electroencephalography
(EEG) records multiple channels from a region of
interest. However, biological signals are not specific to
single channels. Here, we determine causality between
sets of channels, each representing a region. We first
collapse each set to a univariate signal by a weighted
sum. Then, we estimate the causality between the
representative signals of each set. The causality
measure is maximized by optimizing the weights over
both regions. In addition, the optimal weights provide
us with a topography of interacting signals within this
network. We show how this “canonical Granger
causality (GC)” discriminates directed relationships
with short time records better than other multivariate
techniques. Applied to an epileptic spike, we show
times where canonical GC tinds transfer of spike

information to the surface of the brain.

Canonical Granger Causality

OLTy1 [n-1]

Multivariate GC (Barrett2010, Phys Rev E):
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Optimization

- Modity conjugate gradient descent
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- Compare with other multivariate techniques
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Results: Epileptic Spike
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Spike propagates from depth to surface
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