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ABSTRACT (400 words)

Functional Electrical Stimulation (FES) has beeeduso restore motor function or produce movements i
Spinal Cord Injured (SCI) patients. However, musfdégue is an unavoidable problem when electrical
stimulation is applied to paralyzed muscles. Theect®on and compensation of muscular force dectkage
muscle fatigue is essential to avoid movement faiknd achieve the desired trajectory. In additibere is no
sensory feedback for SCI patients to monitor thminscular force and fatigue condition. An adequate
implantable force sensor is not yet available toubed for FES control. Therefore, it's essentiahtonitor
muscle state and assess the generated force toeneaip the fatigue and achieve more precise FES8oton
considering the muscle state. It's also importarggase the stimulation depending on muscle fatigpeevent

serious muscle damage.

In the previous researches, one reported solusida use stimulus evoked EMG (eEMG) signal for mutézh

of the varied muscle force. It is important to peedjenerated force when FES is applied along witlscle
fatigue. In this work, we aim to predict ankle gkamflexion torque using eEMG during different migstatigue
level. Five spinal cord injured patients were réedi for this study. An intermittent fatigue protdowas
delivered to triceps surae muscle to induce mufaigue. A hammerstein model was used to captuee th
muscle contraction dynamics to represent eEMG-mlationship. The prediction of ankle torque Wwased
on measured eEMG and past measured or past pidictpie. The latter approach makes it possiblest®
only eEMG for muscle force prediction when forceaswement is not available in daily use. Some previ
researches suggested the usage of eEMG informatidetect and predict muscle force during fatigssuaing

a fixed relationship between eEMG and generatecefddowever, we found that the prediction becarss le

precise with the increase of muscle fatigue wheediparameter model was used. Therefore, we castiethe



I nter national Conference on Orthopaedic Surgery,
Biomechanics and Clinical Applications 6-9 June 2010
Orthopaedic Research and Learning Centre

Brunel University, West London UK

torque prediction with adaptive parameters usimggléitest measurement. The prediction of adaptecchwoas

improved with 16.7%-50.8% comparing to the fixedd®alo

This presentation especially focuses on the modglhinethodology and experimental identification ailtpons
to track the relationship variation between evok®diG and torque induced by electrical stimulatiooading
to the muscle fatigue. For the future, we aim afioa estimation of varying torque due to musclegarty

change based on evoked EMG signals to be applietefe FES control strategy.



