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Development of Hand rehabilitation equipment for gripping motion
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Abstract: The purpose of this paper is to develop a new link model of a hand motion assist robot for rehabilitation therapy.
The hand motion assist robot is designed to support the flexion/extension motions of fingers and thumb. Our hand motion
assist robot has one feature. It is the compact exoskeleton mechanism using ‘New link model’. ‘New link model’ was
composed of 4-link mechanism and one actuator of ‘new link model’ is able to move all joints within the digits from index
finger to little finger. The effectiveness of new link model was verified experimentally. The gripping motion test on new
link model with hand phantom was performed to determine the form and joint angle in the finger. The finger form of index
finger driven by a link mechanism was similar to gripping motion of human except that the joint angle in the finger.
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Fig. 2 Schematic of action pattern for thumb
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Fig. 3 Schematic view of hand rehabilitation equipment
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Fig. 4 Overview of gripping motion in link mechanism

Table 1 Rotational angle of joint in the finger driven by the

link mechanism

Cylinder Ball Cuboid
Palma-Proximal phalanx 156.6 162.7 165.2
Proximal - Middle phalanx 149.6 144.0 124.4
Middle - Distal phalanx 151.2 169.5 151.5

[Unit: Degree]

Table 2 Rotational angle of joint in the finger of human

Cylinder Ball Cuboid
Palma-Proximal phalanx 135.1 140.1 157.2
Proximal - Middle phalanx 128.1 135.3 115.8
Middle - Distal phalanx 144.1 169.5 1454

[Unit: Degree]
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