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1. Experiment with neurons
joint work with Akshita Jindal, Pragati Thakur
Kyle Wedgwood.

2. Time-series analysis
joint work with Nicolas Rubido, University of
Aberdeen.
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What is a neuron?
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Control networks of neurons
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Control networks of neurons

Closed-loop experiment with real-time manipulation
of neurons to understand their behavior.

Some challenges:

Control that is not invasive
Neuron parameters unknown
Neuron heterogeneity



Non-invasive control of neurons
Optogenetics: Channelrhodopsin-2 (ChR2)




Non-invasive control of neurons
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Non-invasive control of neurons

compute photocurrents
for each cell using
mathematical model




Non-invasive control of neurons

Four-state model of Channelrhodopsin



Non-invasive control of neurons
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Four-state model of Channelrhodopsin




Non-invasive control of neurons




Non-invasive control of neurons

T
F = j C + constaints dt
0




Non-invasive control of neurons
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Non-invasive control of neurons
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Non-invasive control of neurons



Non-invasive control of neurons
Validation experiment... working on it.

Next steps:
« Use Multielectrode arrays (MEA)
* Devise control strategies to perform specific tasks



A way to include amplitude information from signals to ordinal

pattern analysis wmitedsoon)
Nicolas Rubido, University of Aberdeen

Melvyn Tyloo
m.s.tyloo@exeter.ac.uk

Ordinal patterns

Permutation entropy Sleep/wake states
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MT, Rubido, submitted soon
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