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Hybrid system of electric stimulation and haptic feedback to advance
rehabilitative training for independent movement of wrist and fingers
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The rehabilitation robot for hand, “ ReRoH,” was developed in order to

advance rehabilitative training for independent movement of wrist and fingers. The ReRoH consists of
a main body, an external controller and a game controller. The ReRoH installs an ER Brake to
generate senses of force to wrists, and an electric stimulation (ES) to stimulate paralyzed muscle
of a wrist and fingers. The ReRoH also installs a Leap Motion sensor for hands coordinate. We
investigated the optimal area of the sensor. By using this sensor, we suggested a new way to assess
motor functions of fingers and hands. e experimentally investigated optimal muscle for the ES and
effect of its voltage. According to the results, common digital extensor muscle is the best muscle
for its purpose, but it is also cleared that the independent stimulation for a wrist or fingers may
be impossible. It is important to use the ES and a force stimulation by ER brake for ReRoH.
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Fig. 1 Rehabilitation Robot for Hand “ReRoH”
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Fig. 2 Hand posture sensor for ReRoH
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Fig. 5 Experimental setup
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Table 1 Experimental results
Subject | Volt.[V] | CM [°] | MP NRS
[°]
A 15 27 31 0
16.2 57 47 2
18 59 48 2
B 12 14 5 0
15 47 -7 0
16.2 55 34 5
C 15 35 35 2
16.2 37 30 2 3
18 35 39 3
D 12 22 3 2
E 12 22 10 2
15 25 11 4
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Fig. 6 Scene of training program
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