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Somatoseonsory feedback of prosthetic hand by multi vibrator array
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Abstract: The sensory feedback technology of hand posture and gripping force of myoelectric hand prosthesis gives
useful information for operations of activities of daily life. However, the conventional studies mainly have dealt with only
in the tactile feedback, and ignored importance of deep sensation on motor control. In this paper, authors focused on
feedback of deep sensation related to the finger motion of myoelectric hand prosthesis, and developed deep sensation
feedback system using vibrator array affixed to the skin surface of forearm. This system is designed as modulating various
vibration patterns according to finger angle of robot hand. In order to investigate the effectiveness of this system, three
kinds of experiments related to identification of hand postures are conducted with healthy persons. As a result, six simple
postures of robot hand were identified with the probability of more than 70% using proposed feedback syste m.
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Fig. 1 Placement of vibrators
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Fig. 2 Bending posture and vibration mode. Four levels of
finger bend. Vibrating positions are switched with finger
bend from hand side to elbow side on forearm.
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Table 1 Misidentify in experiment 2

success failure y
Sub. A all failure [to shallow! to deep ito full bend
shallow 3 7 6 1
deep 4 6 5
full bend 9 1 - 1
Sub. B | success failure
shallow 9 1 1
deep 8 3
full bend 10 0 - - :
—: No data
Table 2 Misidentify in experiment 3
failure
success all failure irT one be.tween
finger fingers
Sub. A 13 17 15 2
Sub. B 21 9 9 -
— : No data
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Fig. 3 Results of experiment 1
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Fig. 4 Results of experiment 2
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Fig. 5 Results of experiment 3
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