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Low DOF representation of hand movements and precise control of a multi-fingered
robot hand based on muscle synergies
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This study proposes a novel control method for myoelectric prosthetic hands.

Electromyogram (EMG) signals are biosignals that occur by muscular contractions and it is possible
to extract the intention to move the hand from amputees. Therefore, the prosthetic hand can be
controlled by the wearer®s intention.

However, current control methods achieve only simple movements of the prosthetic hand compared with
a healthy hand because EMG signals are very weak and fragile and it is difficult to extract the
intention in detail.

For this issue, this study analysed the movement of hands by using a cutting-edge machine learning
method and an image-recognition-type motion capture and we developed the control method for
myoelectric prosthetic hands to drive each finger independently.
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M: measured joint angles; E: estimated joint angles.
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M: measured joint angles; E: estimated joint angles; Sub1 to Sub 4: the first subject to the
fourth subject; y axis denotes the values of normalized joint angles; Every 8 bars stands for
the data of four subjects of this finger, respectively.
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