"Awake" Parameter Optimization

Step 1: Use Bayesian optimization for 150 generations across
50 parallel runs, allowing model parameters to vary between
0.5x and 2x their values in the original van Albada and Robinson
model (which were selected for biological realism), to minimize
an objective function set up to 1) generate low-amplitude,
weakly chaotic cortical LFPs, 2) mean firing rates within
physiological bounds for each brain region, 3) cross-frequency
bidirectional cortical-thalamic information transfer, and 4) a
positive correlation between cortical firing rates and cortical LFP
high gamma power

the 25 runs that best minimized the objective

l Selected the best parameter configuration from
function as the starting population for Step 2

Step 2: Using a genetic algorithm for 150 generations across
50 parallel runs to further minimize the same objective function
as Step 1

Selected the final population from the run which
produced a cortical LFP with the most realistic
power spectrum, and which exhibited statistically
significant cross-frequency, bidirectional cortical-
thalamic information transfer as the starting
population for Step 4

Step 3: Using a genetic algorithm for 50 generations across 50
parallel runs, minimize an objective function set up to 1) tune
cortical LFPs closer to edge-of-chaos criticality while remaining
within the chaotic phase, 2) maintain mean firing rates within
physiological bounds for each brain region, and 3) maintain a
positive correlation between cortical firing rates and cortical LFP
high gamma power

Of the resulting parameter configurations which
yielded statistically significant bidirectional,
cross-frequency information transfer between
the thalamic and cortical LFPs, selected the one
that best minimized the objective function in
Step 3 as the "awake" parameters
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Fig. 6-figure supplement 1: We here depict the workflow for the use of Bayesian-genetic optimiza-
tion to derive model parameters for the awake state of the mean-field model of the electrodynamics
of the basal ganglia-thalamo-cortical system.



