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Abstract

In this project, we have been developing a body augmentation device that uses my-
oelectric potential, one of the biological signals. We thought that by controlling the
device using myoelectric potential, we could treat the device more like our own body,
and we aimed to create an interface using myoelectric potential measurement for body
augmentation. In this group, we focused on sports games, where people frequently
switch between watching the game with binoculars and with the naked eye. We raised
2 problems in the specification of binoculars. The first reason is that the frequency of
switching between binoculars and the naked eye becomes high in sports that use a large
field because the situation where you want to see the whole game and the situation
where you want to see a part of it easily changes, and this causes physical fatigue. The
second reason is that the more frequent the operation, the more moments you miss be-
cause the focus of the naked eye is changed from the game to the binoculars’ lens. If we
can zoom in and out at will without using our arms, we can solve these two problems.
Therefore, we set out to create a visual enhancement device that can zoom in and out
using the muscles around the eyes without using the arms. Humans squint when they
look at distant objects that they cannot see clearly. When we use binoculars, we zoom
in to make it easier to see distant objects that we cannot see clearly, which can be
associated with squinting. In addition, since the motion of opening one’s eyes is the op-
posite of squinting, we devised a device that can be operated by squinting and opening
one’s eyes. We investigated the part of the muscle used for squinting and opening the
eyes, and decided to control the operation of the device by the myoelectric potential of
the corrugator supercilii muscle and the orbicularis oculi muscle. In the first semester’s
activities, we discussed the meaning of using biological signals, and decided to fabricate
a device that can be treated as a part of the human body, thereby aiming to augment
the body. We also discussed the fabrication of the device and started to make it. In
the second semester, we completed the fabrication and evaluated the device through
experiments. As a result, we were able to operate the device with our eyes, which was
a good evaluation, but the resolution was low and it was difficult to see the images.
In addition, the weight of the device was so heavy that we could not use it without
supporting it with our hands. Therefore, we were not able to fully achieve our goal.

Keyword  biological signals, myoelectric potential, body augmentation, visual en-
hancement, corrugator supercilii muscle, orbicularis oculi muscle
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