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Prosthetic Hand System Using Image Recognition and EMG
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For patients who have lost a part of their upper limb, such as a hand, due

to an accident, a prosthetic hand that operates according to their intention is essential to improve
their quality of life. Electromyographic prosthetic hands, which have been studied for a long time,
face challenges in complex control due to weak electromyographic signals. However, by combining
robot hand control based on image recognition using Al technology, it is possible to achieve precise
control of the prosthetic hand. In this study, we aimed to realize this system and verified the
visual-motor transformation model using deep learning models through experiments with a real robot
hand. We demonstrated that the model can recognize the diameter of a cup from its image and
calculate the appropriate grasping hand shape based on the size of the cup. Furthermore, we
developed a prototype of the prosthetic hand system that combines image and electromyographic
signals and validated its effectiveness.
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® Training Data
R? = 0.992, Slope: 0.223, Intercept: -1.76
® Test Data

R? = 0.983, Slope: 0.231, Intercept: ~1.83
® F-test (two-sided test)

p value of slope = 0.967 > 0.05
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The constrained neuron in Image AE

® Training Data
R? = 0.992, Slope: 0.223, Intercept: ~1.76
® Test Data

R? = 0.982, Slope: 0.222, Intercept: —1.73
®  F-test (two-sided test)

p value of slope = 0.779 > 0.05
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