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A Text Input System manipulated by EMG Signals
Toshio Tsuji*} Motonobu Shigeto*} Masaru Okamoto*? Toshiaki Sugiyama*'and Kenji Shiba*!

Abstract - Electromyographic (EMG) signals contain useful information on muscu-
lar activities and can be measured noninvasively using surface electrodes. This paper
proposes a novel text input system manipulated by EMG signals, that reflect muscular
activities associated with vocalizations, for the physically challenged. In this system, first,
user’s intention of motion can be estimated with a neural network from EMG signals.
Then, the estimated motions are corresponding to operating commands of the system,
so that users can input arbitrary characters using their body motions. The differences
in the measured EMG signals among individuals can be compensated by using adaptive
learning of the neural network, and the operation mode of the system can be changed in
accordance with user’s ability. In addition, words are predicted from some sequences of
characters using the hidden Markov model, so the manipulation time required for input
of sentences is considerably reduced. The effectiveness of the proposed system is demon-
strated with text input experiments by a cervical spine injury patient who cannot operate
a keyboard. It is shown from the experimental results that the proposed methods can be

used by the physically challenged.
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