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Hand Rehabilitation Support System
(1st Report, Concept and Preliminary Test)
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This paper presents a virtual reality enhanced hand rehabilitation support system with symmet-
ric master-slave motion assistant for self-performing rehabilitation therapies. The developed system
consists of hand exoskeleton device, which provides individual finger joint motion of disabled
persons, and a lateral symmetric master-slave motion assistant system joined with virtual reality
(VR) environment. Most of disability caused by CVA (Cerebral Vascular Accident) or bone fracture
are hemiplegia and impaired hand is only in one side. Based on the peculiarity of this disability, we
adopted a symmetric master-slave motion assistant system in which the impaired hand is driven by
the healthy hand in the opposite side. Furthermore, in order to provide a pleasant and motivating
training environment, VR environment displaying an enjoyable exercise is introduced. To verify the
effectiveness of this system, the clinical trial was executed to one subject. Evaluation result of
subject’s functional recovery is also presented.
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Fig.1 Image of exoskeleton device
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Fig.3  Singular configuration
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Table.1 - Acceptable torque for the patient fingers
estimated from the therapists® experiments

Thumb[Nem] | Index [Nem]
CMjoint | Extension 293
Flexion 290
Abduction 328
MP joint | Extension 130 247
Flexion 260 293
Abduction - 167
PIPjoint | Extension 27
Por Extension 23 177
DIPjoint |  Flexion 2438 197
Table.2 = Maximal torque output of mechanisms
The maximum action
: torque [Nem]
MPjoint | Extension/Flexion 110
Adduct/abduct 20
PIPjoint | ExtensionFlexion 200
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Fig.5 Finger motion assistant device
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