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| Butterfly Neural Interface Design
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Principal Technical Advances

e Surgical implantation and neural recording
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Average Mutual Information (AMI) between cortices A and B

Mutual Information Measures

] N, -1 Ng-I ¢
AMI(A,B )= MI(N,N ;)
(NA*J)(NB—J); ; ’

- - /
Number of distinct neurons

Optimal Average Mutual Information (OAMI)
Averaged over top a% of all possible neuronal interactions
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Normalized Optimal Average Mutual Information (NOAMI)
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Neuronal Interactions -- Conclusions

e Neuronal plasticity across days was observed between particular
areas of motor and sensory cortices in all (3) monkeys P

¢ The estimated NOAMI trends corresponded with observed
success rate

¢ The Normalized Optimal Average Mutual Information (NOAMI)
between neuronal firing rates progressively increases or
decreases over days at specific cortical areas of the monkeys’
brain, denoting strengthening / weakening of particular |
interactions between cortical sensori-motor areas

<
e The sum of NOAMI did not exhibit any particular trend over days;

Individual neuronal firing rates did not show plasticity over days

o Implication -- spatial synchronization of neuron firing rates is the
cause of strengthening / weakening of interactions that
eventually leads to cortical plasticity
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2003-2004 Publications

e “Analysis of neuronal interactions during adaptation and leaming in motor control of primates: A model independent
approach using information theory”, K. Narayanan, D.J. Weber, J. He, A. Prasad & L.D. lasemidis, /EEE Engineering
in Medicine and Biology Society, Annual Meeting, Houston, Texas, pp. 2552-2553, 2002. (

» “Learning and Adaptation in the Cortex of Primates: Information Analysis of Motor Control Tasks”, K. Narayanan, D.J.
Weber, Jiping He and L.D. lasemidis, submitted to the Journal of Neuroscience, 2003.







