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Development of Multi-DoF Myoelectric Hand for Upper-limb-deficient Children
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Abstract: Multi-degrees of freedom (DoF) myoelectric hands, which are powered prosthetic hand controlled by
electromyogram (EMG), are not yet applied to upper-limb-deficient children. Since these hands must be made very small
and light, it causes weakness of finger structure such as joint axis damage by too large external force at daily life. In this
study, we developed smaller-sized multi-DoF myoelectric hand system with dislocating-finger joint mechanism like human
fingers joint. In addition, we developed the smaller-sized controller which can control many robot hand motions. As a
result, we made the prototype of multi-DoF myoelectric hands. Its total weight of myolectric hand system is 350g,
including battery, and it is comparable in size to healthy children hand. Although its grip force is weaker than children
gripping force, robot hand for myoelectric hand has robust joint mechanism that is dislocated by too large external force,
and defends itself.
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Fig.7  Developed smaller-sized controller
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Tablel Measured result of grip force
1 2 3 4 5
3fingers 7.6 8.1 9.3 4.9 9.8
5fingers 15.6 22.4 14.1 7.0 10.3
™N)
Table2 Calculation result of torque
1 2 3 4 5 Average
Ist finger 72.5 70.0 57.5 50.0 50.0 60.0
2nd finger 80.0 72.0 52.0 84.0 84.0 74.4
3rd finger 90.0 | 130.5 | 72.0 76.5 99.0 93.6
4th finger 72.0 64.0 64.0 64.0 72.0 67.2
Sth finger 63.0 56.0 49.0 52.5 59.5 56.0
(N + mm)
Table3 Distance between MP joint and ball of this finger
Ist 2nd 3rd 4th Sth
finger finger finger finger finger
distance 25 40 45 40 35
(mm)
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