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Abstract: Aiming at the issues in human-robot interaction of ankle rehabilitation robot’s movement, this paper proposes
a new surface electromyography (SEMG) signals based robust adaptive control strategy. Considering that SEMG signals of
stroke patients are weak and it is difficult for them to maintain some certain actions, a new joint angle estimation method
is proposed. The antagonistic relationship between the tibialis anterior muscle and gastrocnemius muscle during ankle
joint movement is fully used in this method, and the motion type of the ankle joint is correlated with the contraction of a
single muscle group. After the recognition of the motion intention and the estimation of the movement angle are completed
by using the normalized characteristic value, the continuous and smooth angle estimation curve is obtained. To ensure
human’s safety when the interaction torque suddenly increases, this paper designs an adaptive control law, in which the
stiffness parameter and the damping parameter are adaptively tuned. By using the interactive torque, the moving angle and
speed of the robot end are adjusted in real time, so that the external flexibilities have been achieved. The experimental
results demonstrate that the proposed human-robot interaction control method is effective and has potentiol for practical
application.
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Fig. 1 The ankle rehabilitation robotic system
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Fig. 3 The locations of Delsys electrodes
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Fig. 4 Adaptive human-robot interaction control scheme based on SEMG signals
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dorsiflexion situation
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