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Introduction

Motor Control

Our research group studies the biomechanical properties and control of human limb
movements. We perform measurements on able-bodied people and on people with
neural based motor impairments, mainly during their cyclic limb movements. We
apply ultrasound based and infrared based motion capture systems synchronized with
electrical muscle activity (EMG) recording systems. We process and analyze and
model the recorded bioelectric signals to answer questions related to the coordinated
activities of several muscles (muscle synergies) and to study geometric features
of various motor tasks. One special interest 1s to develop body-machine interfaces.

Our group collaborate with several domestic, European and American institutions,

and have significant activities in teaching university courses, supervise BSc, MSc
and PhD studies.

Application in Neurorehabilitation

People who lost some of their motor functions due to neural mjury (e.g. spinal cord
injury) are not able to control their muscle activities and generate muscle forces
voluntarily. They are able to exert active muscle forces with the help of Functional
Electrical Stimulation (FES). Especially FES controlled cycling movements are
beneficial for these patients and prevent health problems related to their sedentary
lifestyle. The therapy, developed by our group 1s available 1n the National Institute for
Medical Rehabilitation regularly for inpatients and outpatients as well. There are
several cycling equipment are available to use the muscle activation patterns
developed by our research group. Additionally, we provide possibilities to follow up
physiological effects of the application of innovative neurorehabilitation methods.
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Paraplegic, spinal cord injured “pilot” tricycling, controlled by FES, using our The cycling mode has a significant effect on
muscle stimulation pattern at the Lyon Cyber Days 2023 competition. the synergy vectors and the activation The movement size has a significant effect on the
coefficients during arm cycling. endpoint jerk during arm cycling in all cycling mode.
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