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Approach of Considering Surface Electrode Placement Influence to EMG signals in

Myoelectric Hand Motion Discrimination Method
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Abstract: This study proposes a motion discrimination method that considers the influence of surface electrode placement
to recording electromyogram (EMG) signals. In a previous study, we proposed a real-time discrimination method which
uses a original discriminator named hypersphere model. The previous method used size of EMG signal volatages directly
for motion discrimination. The maximal voltage of EMGs may differ depending on muscle mass of target muscle.
Therefore, EMG recording locations that takes larger voltage had bigger influence to motion discrimination than which
takes smaller volatage. In this study, unfication of all EMG recording channel, which leads to consideration of surface
electrode placement, was conducted. For the unfication, muscle contraction rate calculations of each EMG channel were
inplemented to the hypersphere model motion discrimination system. This paper verfied the proposed system and
determined effective value of hypersphere model parameteres in motion discrimination of hand grasp, open, and pinch.
Key Words: EMG signal, Myoelectric hand, Motion discrimination, Hypersphere model, Muscle contraction rate
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Fig. 1 Motion discrimination system
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Fig. 2 Hypersphere model
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Fig. 5 Discrimination accuracy under various number of
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Fig. 6 Discrimination accuracy under various thresholds
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Table 1 Discrimination accuracy [%] under effective
parameters (H =5, TD = 20 %)

Subject Grasp Open Pinch Overall
A 95 100 100 98.3
B 100 100 95 98.3
C 100 95 100 98.3
D 100 90 100 96.7
E 100 100 100 100
Average 99 97 99 98.3
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