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Closed Loop NMES Control of Human Limb with Three Pairs of Antagonist Muscles
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This project considers a NMES (Neuromuscular Electrical Stimulation) control of
muscles by RISE based control using the three pairs of antagonist muscles of human limb. First, a human
limb model is derived and the stability analysis is presented. The human limb model is composed of the
dynamics of knee joint and the muscle contraction. For the human limb model, the stability analysis is
considered by using RISE based control law. Next, the experimental eguipment is built. The equipment
consists of an electrical stimulus machine, a signal processing board, a leg extension machine, an
encoder. The knee extension and flexion can be implemented by the equipment. Finally, the tracking
performance and disturbance attenuation are verified by using the control law for the knee extension and
flexion in the experiment.
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