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Supplementary Material

The BG-T-C system that was incorporated into our Brain Module of the robot sensorimotor loop replicates
the same neural dynamics observed on Kumaravelu et al.|(2016)). It was implemented by Romano et al.
(2020) which adapted it to an open-source Python package. The following table exhibits the equations of
the membrane potential of the neurons from each region of the brain. For more details on those equations
please consult Kumaravelu et al.| (2016).

Model Neurons Membrane Potential

Cortex (CTX):

- regular spiking (RS) D = 0.04 % 02, + 5 % g + 140 — U — Lie — Ttneo

- fast-spiking inhibitory interneurons (FSI) % =0.04 * vfcsi +5xvpg + 140 —upg — e

Striatum (Str) Cmd‘é% =0 —Ix — Inag — Im — Lgaba — Leostr

SubThalamic Nucleus (STN) Cmdvgt” =—Ing—Ig — 1o — I, — It — Icar — I} — Lgesn — Lcosn,ampa — Leosnnmda + Labs
Globus Pallidus externa (GPe) Cmdig'% =—I) = Ix — Ina — IT — Ica — Lanp — Lsnge,ampa — Lsngenmda — Lgege — Istrgpe + Lappgpe
Globus Pallidus interna (GPi) Cmdid% =11 —Ix — Ing — IT — Ica — Lanp — Lsngi,ampa — Igegi — Istrgpi + lappgpi
Thalamus (TH) Cmd‘é% =—0 —Ix — Ing — I7 — Lgith + Lappin

Table S1. Membrane potential of different neurons per region of the brain. Those equations describe the neural dynamics observed on|Kumaravelu et al.| (2016).
For further information please consult their work.
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