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A Control Strategy for Prosthetic Hand Based on EEG and sEMG

WU Chang-Cheng 2 XIONG Peng-Wen''? ZENG Hong' XU Bao-Guo* SONG Ai-Guo*

Abstract A control strategy based on electroencephalogram (EEG) and surface electromyogram signal (SEMG) is pro-
posed to meet the demand of using multiple degrees of freedom (DOF) prosthetic hand for the upper limb amputee
whose remnant arm is too short to place enough sEMG sensors. In this paper, one EEG sensor and one sSEMG sensor are
adopted to realize the control of the multiple DOF prosthetic hand. A portable EEG measurement instrument, Mind Wave,
is employed to capture the EEG of the user’s forehead. The blink information extracted from the EEG is used to code
the actions of the prosthetic hand. An sEMG sensor is employed to capture the sEMG on the user’s surface skin. The
captured sEMG is used to estimate the severity of the action including grasp force, opening and closing speeds, rotational
speed of the wrist. An adaptive method is also proposed to reduce the influence on the sEMG caused by the individual
differences. A tactile feedback device is designed to realize the EEG and sEMG coordinating control of the prosthetic
hand. Experiments are implemented to verify the validity of the proposed control strategy and the results show that the
proposed control strategy is effective.
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Fig.1 Diagram of the control strategy
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Table 1 The relationship between the blink times and
the motion type of the prosthetic hand
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Table 4  Results of the grasping weights
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Table 5 Results of the grasping paper cups
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