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Multi-electrode array is a powerful experimental tool to explore holistic issues related
to neural coding, both at cellular and local field potential level [1]. One of the key
issues to decipher the meaning of the data [1] is to find the variable changes
(hot-spots) in response to the applied stimuli. We develop a new algorithm [2] to
tackle this issue. The algorithm is applied to the recorded MEA data of the local field
potentials of the sheep’s prefrontal cortex, both left and right hemisphere. By applying
power and coherence analysis to the hot-spots, synchronized beta frequency (14-30
HZ) oscillations are observed. Granger causality spectra [3] are used to measure the
directional influences among the hot-spot variables and a dynamical information flow
chart is plotted. The flow chart allows us to discern how the information flows from
one variable to another. In addition to analyzing the data in the frequency domain,
moving-window MANOVA statistic test is employed in the temporal domain to
characterize sheep’s response time to the vision stimulus. Response time shows the
reaction time of neurons to the stimuli and the dynamical flow chart revealed by
Granger causality illuminate the detailed relationships among the neurons during the
response.
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