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Abstract Various types of assistive devices have been developed for upper limb amputees over the years, with
myoelectric prosthesis particularly aimed at improving user convenience by enabling a range of hand gestures beyond
simple grasping, tailored to the size and shape of objects. In this study, we developed a five-finger myoelectric
prosthesis mimicking human hand size and finger movements, utilizing motor and worm gear mechanisms for stable
and independent operation. Based on this, we designed a control system for independent finger control through
electromyographic signal input, proposed a state transition-based hand gesture conversion algorithm by selecting
representative eight hand gestures and defining conversion condition parameters. We introduced training and usability
evaluation methods, and conducted usability assessments among upper limb amputees using dedicated tools, confirming
the potential for commercial application of the algorithm and observing adaptive capabilities and high performance
through iterative evaluations.
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Fig. 1. Prosthetic hands for upper limb amputees
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Fig. 2 5F-Myo Finger Module
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Fig. 3. 5F-Myo Hand
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Fig. 4. Composition of the 5F-Myo Hand controller
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Table 1. 8 types of hand gestures based on input conditions
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Fig. 9. Hand gestures training for upper limb amputee
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Fig. 10. Human subject research utilizing tools
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Table 2. 8 types of hand gestures based on input
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S|t =x
HAE 3= ol o 20
(2T 2 (& HE R2 o)x)
e 1 2 3 4 5
ne 2 5| 78(x) | 83(0) | 62(x) | 61(0) | 56(0)
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JE &I | o5 | 46(0) | 35(x) | 38(0) | 33(0) | 36(0)
(Spherical) | EOI| 38(0) | 33(0) | 29(0) | 29(0) | 30(0)
A2 2 | oz | 69k | 720 | 88(0) | 77(0) | 64(0)
£17]

(Tip Pinchy | Z7H| 770) | 81(0) | 93(0) | 61(0) | 80(0)

Y=
S UDl —
(Lateral) BIL| 44(x) | 40(0) | 37(0) | 34(0) | 34(0)

OGS | 47(x) | 45(x) | 39(0) | 39(0) | 35(0)

I 2 &) HE | 42(0) | 43(0) | 31(0) | 31(0) | 30(0)
(Tripod) ZOH| 39(0) | 28(0) | 58(0) | 25(0) | 22(0)

30 OE | oy 19¢-) | 17¢-) | 18() | 16(-) | 18(-)

=4 171

(Cylindrical) | E2H| 170) | 18() | 15(-) | 19(¢) | 16()

A PAZ | o | 200) | 18() | 16() | 13() | 16()

=4 171

(Cylindrical) | E2| 160) | 13() | 15() | 14() | 13()

S22 Z0M | 95| 24(0) | 22(x) | 21(x) | 25(0) | 22(0)
SJI(Hook) | I | 20(0) | 20(0) | 24(0) | 23(0) | 24(0)

PCAFE31D| HAS | 30(0) | 22(0) | 19(0) | 23(0) | 20(0)
(Mouse) ZIt| 33(x) | 26(0) | 26(0) | 19(0) | 22(0)

2 2= NEEA HE 82 on)

1 2 3 4 5

sA 22

14(0) | 16(0) | 220) | 23(0) | 22(0)

AS
(Tip Pinch) ZOt| 15(0) | 18(0) | 21(0) | 22(0) | 20(0)
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