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Body augmentation interface using biological signals ~ ASHURA ~
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Our movements have limitations that depend on the structure and functions of our original organs. On the other
hand, if external devices such as prosthetic hands and power-assist suits can be linked to the body and treated as a
part of the body, it is possible to change the structure and capabilities of the body. As a result, it is possible to
promote the transformation of movement. In this project, we focused on muscle potential, one of the biological
signals, in order to link the body with external devices. The muscle potential is the potential difference between the
inside and outside of a cell that is generated when a muscle contracts. We then created an interface that uses the
changes in muscle potential to achieve body extension. In the course of our project, we thought it was important to
recognize the body as a part of our own body, and we defined the body as something that satisfies a sense of body
ownership and a sense of movement subjectivity. This year, we divided into three groups to work on crops: a group
with a zoom function for eyesight, a group with a prosthetic hand that provides grip and sensory feedback
specifically for cooking, and a group that extends the way facial expressions are expressed.
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In watching sports, there are sports where the situation where you want to see the
whole or the situation where you want to see a part is changeable. Use binoculars to
watch the player's detailed play, or stop using binoculars and watch the whole play.
In addition, in sports where the situation is liable to change, the arm is moved
frequently. It is bothersome and tiring to move the arm many times. Therefore, the
purpose of this group was to create a device that can change the magnification of the
scenery you are looking at without limiting the freedom of your arms.
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Through conversations with the subjects, this group found that the problem was that
it was difficult to handle food when cooking slippery food, especially fish, and that
when wearing a prosthetic hand, the subjects felt anxious about using it because
they could not understand the sensation of touching things. Therefore, the purpose
of this study was to create a myoelectric prosthetic hand that can easily hold fish
and give the sensation of grasping when handling fish.
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Currently, online classes have become the mainstream due to COVID-19, and many
teachers and students are using them. According to Fujimoto (2021), "Difficulty in
communication is an issue in conventional online classes. In order to make online
lectures easier, this group aims to develop a system that can see students' facial
expressions even when the video is off.In this study, we developed a system that
allows students to see their facial expressions even when the video is off.
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This device is a head-mounted display type and is used by attaching it to the head.
The image acquired from the camera attached to the tip is displayed on the display
through the microcomputer. Reads the myoelectric potential signal generated by

squinting or opening the eyes, and can change the magnification to 1.0 to 2.0 times
by performing image processing with a microcomputer.
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The myoelectric prosthetic hand manufactured by our group was designed to perform
three motions with its four fingers: grasping, closing the fingers horizontally, and
grasping with the fingers closed horizontally. In addition, the myoelectric prosthetic
hand is equipped with a cover with grooves and protrusions to make it easier to hold.
In addition, an ultrasonic sensor grasps the surroundings, a buzzer provides sensory
feedback, and a pressure sensor is attached to the fingertip, and a vibration motor
vibrates the user's attachment when the fish is held.
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In the system developed by our group, electrodes are attached to the laughing muscle,
the wrinkled eyebrow muscle, and the sternocleidomastoid muscle, and the images of
facial expressions are switched according to changes in the muscle potential of each
muscle. The images include a smile to indicate that the teacher's lecture was
interesting or enjoyable, a troubled face to indicate that the lecture was unfamiliar,
and a nod to indicate that the lecture was understood. The electrodes attached to the
subject and the muscle potential measured by the muscle potential measurement

circuit are quantified using an Arduino and linked to the processing so that the above
images can be switched.
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Since the device is heavy and places a heavy load on the head and neck, it is
necessary to reduce the overall weight of the device by making the display smaller. In
addition, it was easy to get drunk when using the device, and because of the low
resolution, fine objects such as letters could not be distinguished, so the image
processing method will be improved. As for the operability, we obtained the opinion

that it was easy to operate, and it did not cause unintentional zooming in and out. We
believe that we have achieved sufficient operability.
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We realized a structure that allows the four fingers to move. We also provided
sensory feedback, and were able to understand when the prosthetic hand was being
worn that it was about to collide with surrounding objects and that it was holding an
object. Future tasks are to save space in the palm of the prosthetic hand, to improve

the cover of the prosthetic hand, and to diversify the angle at which the fingers bend
in response to muscle potential.
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Eighty percent of the respondents answered that they would like to use the
developed system for future online lectures. However, only 40% of the respondents
felt that the system made their lectures easier. In addition, we were able to improve
the accuracy of the switching of facial expressions by improving the problems each
time as the number of experiments increased. In the future, we would like to improve
the speed of the image switching and the probability of displaying more accurate

expressions.The future tasks are to correct the speed of image switching and to
increase the probability of displaying more accurate expressions.



