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Movements of the upper limbs are indispensable for daily activities. It
therefore is important for the aged to exercise to keep their upper function.
When something is wrong with the upper limb function because of disease or
disorder, rehabilitation along with medical treatment is needed to recover
function. Application of robotics and virtual reality technology makes possible
for new training methods and exercise on upper limb rehabilitation and for
quantitative evaluations to enhance the qualitative effect of training. In this
study we are developing a rehabilitation system using force display technology.

Presentation of sense of force makes the feeling of being at the scenes
enhancing in a virtual reality world. Most of the force display systems being
into practical use are, however, small size and do not enough large generative
force and working area for many applications such as rehabilitation therapy,
skill training, designing, game or so. On the other hand, a force display system
1s a kind robot, which operates in constant contact with human beings, so it
must be safe in all operational conditions. We analyze the safety properties of a
middle- or large-sized force display system using ER fluid clutches whose input
shaft are driven at low speed, and then discuss their force display
characteristics.

We developed ER actuators suitable for force display and rehabilitation
system. Then we designed a rehabilitation system for upper limbs using ER

fluid technology.
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