WL OB 0 E B

1 - SCRE B o |
X ORSUEEBEPANEBORAIXY -7 e rAVSI L, £, TOHXE
FSTEE O I ( ) TRATHIL, |
Brain Robot Interfaces for a Lower Limb Exoskeleton
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This study explores brain-robot interfaces towards the control of aﬁlower

limb exoskeleton and applications in gait‘rehabilitation. The first part of

- the dissertation investigates the feasibility of decoding highly

discriminable brain states, necessary for a reliable device control, in the

‘condition where subjects wear a moving lower limb assistive robot. Inprevious

studies, a wheelchair was steered, using a decoder based on event—related
desynchrenisation end-synchronisation (ERD/ERS). Contrary to a wheelchair,
a lower limb exoskeleton perturbs the legs of the subjects. According to
previous evidence, this passive movement might induce sensofimetor rhythms,
interfering with the ERD/ERS decoder. Results indicate that the decoding

accuracies, in the conditions where the leg is perturbed or not perturbed,

"do not display a significant'difference. This establishes a solid ground for

future studies aimed at using motor imagery to control a moving lower limb

exoskeleton. In the second part of the dissertation, we investigate the

I possibility’of‘decoding the brain activity functionally associated with gait,
 for applications in robotic gait rehabilitation. We designed a brain-machine

- interface that could discriminate the activity associated with ConStantyspeed

gait/as‘opposed to gait speed changes'(i.e. acceleration or deceleration).
Feature visualisation indicates that the information used by the decoeer is
associated_with increased activity in parietal areas during geit speed
changes. This, not only, may find direct application in gait rehabilifation
after stroke, -but represents an encoureging evidence towards the developmenf

of a more natural approach to control a lower limb exoskeleton.
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