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Recently, there have been a lot of research efforts on the development of various assistive
devices for replacement of motor function attuned to patient's needs and body. However, when
patients use most of these assistive devices, they are required to receive long training to use them.
These generate unnecessary burden on the users. To reduce the burden we propose an interface that
can directly catch users’ motion intention. One challenge we face is that humans are likely to
change their motion features while using the assistive devices. If the assistive devices could not
follow the motion feature changes, it would be difficult to replace motor function stably by the
assistive devices. Therefore, in order to develop useful assistive devices, we should analyze the
changes in the user’s motion patterns and let the devices change their features accordingly.

In this research, we measured EMG signals during motion, extracted useful information about
motion and analyzed skill acquisition process to develop a system where users and devices adapt
to each other for restoration of motor function (Fig.1, Fig.2). Which information about motion
should be extracted from EMG is also a problem to be solved, so we develop the frequency
extraction method (Fig.3). And not only skill acquisition but also muscle fatigue may cause

changes of motion pattern, thus we analyze muscle fatigue using EMG signals.
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Fig. 2 Each muscle’s contribution to arm reaching motion
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