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Body Augmentation Interface Using Biological Signal ~YASHURA"~
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Considering what the body is, and creating a new body augmentation interface using biological signal

ATODOLTR. TBHIREFAINEZ R ERESERAVEFILOBEIRER AV 271 —XZ D5 1EVVIT—VIZEDE RIFRH T /N A ATEXEmotion]. £f=. H#Ed 2&F T/ 1 AT AugHand D
8FZ1Tot=o EXEmotionld, YRV TREN=RIFZRET D, AugHandld, EFDORIBE ZEESE S, REB T, FEIRDOERZI FHRMENPMESRATLOFINZEEZ, BoD—EELTHIA
FHEIELT= COERIZDDESDTTIA—FE{Tot=. TL T HUMEICEP VR ERAICRLE T AREMBMEZFAT H5ET, LYERNGHFTILRANFAIREL LS EMNEAFEN D,

In thisproject, based on the theme of "thinking about what body expansion is and creating a new body expansion type interface using biological signals", the facial expression expression device "EX.Emotion" and the expands and contracts Artificial arm
device "Aug.Hand". EX.Emotion expresses the facial expression hidden by the mask. Aug.Hand expands and contracts the forearm of the artificial arm. In this activity, the definition of body expansion is "to go beyond the constraints of physical ability and
perceptual system and use it as a part of oneself." We approached this definition. Then, it is expected that more intuitive body expansion will be possible by utilizing the surface myoelectric potential generated on the skin surface due to muscle contraction.
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This group was working on the production of a stretchable artificial arm "Aug.Hand", but could not complete it.
Therefore, the structure will be described. We focused on the expansion of hand function, which is one of the
major fields in human expansion engineering. Human expansion engineering is an academic field that aims to
prosthesis, expand, and enhance human senses, motor functions, and techniques. We also focused on the fact that
the artificial arms are used to supplement the appearance and function of the lost arm. We used artificial arms not

Nowadays, we often wear masks when we talk to others. At that time, our mouths are hidden, So, it is difficult to
feel the other person's expression and convey one's feelings. Thus, there is a problem that communication is
inhibited by wearing a mask. So, we thought that representing facial expressions on the mask would be the
solution to this problem. First, we measured electromyography from the mimic muscles. Based on the
information, facial expressions were classified into two patterns: "when smiling" and "when talking". And we
created a device that changes the lighting position of the dot matrix LED as the expression changes. As a result, it

is possible to express facial expressions on the mask, and it is expected to have an effect that makes it easier to
recognize facial expressions.
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In recent years, many people wear masks because of coronavirus outbreak. In this group, we focused on the

as a supplement but as a means of expanding the hand to expand daily movements. In this effort, it is necessary to
give the artificial limb device the function of expansion and contraction and gripping. Here, the mechanisms of
the telescopic portion and the grip portion are referred to from different devices. The mechanism of the telescopic
part was operated by applying the telescopic boom structure. The mechanism of the grip part controlled the servo
motor by Arduino, and the arm part was operated. In this initiative, we will evaluate the usability of artificial limb
devices that can be used by anyone. In this initiative, we worked with the goal of doing Evaluation of usability of
artificial limb devices that can be used by anyone.
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problem that wearing a mask hides the mouth, makes facial expressions difficult to recognize, and adversely
affects communication. In order to solve this problem, we worked on the production of a device that expresses
facial expressions on a mask.

_J=[

REFOHBUZAELTAHWNSIEIZEY RRVBLTHI 7L EALTEREZRLET S
CEMTEGVRIBTINARZEET D, TnIEY, vRVZFERALERRIZENT, &

In recent years, research has been conducted on the expansion of hand functions such as expanding the third arm
and fingers to six. This group focused on research on the expansion of these hand functions. We also focused on
the fact that the appearance and function of the arm lost by the artificial arm is supplemented by an artificial
object. We used artificial arm as a means of expanding the hand to expand daily movements, not as a

supplementary purpose.
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By measuring and using the mimic muscles of the electromyography, we produce a mask-type device that can
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expressions in situations where masks are worn.
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In this production, the electromyography of biological signals was used. In addition, we managed the
electromyography, that can be measured when smiling and opening and closing the mouth was performed at
ArduinoNano. The facial expression was displayed using a matrix LED. We made the mask using a 3D printer. We
categorized the types of facial expressions into two patterns: "when smiling" and "when talking". By using this
device, we can display the facial expression on the mask when we change the facial expression.

a artificial arms that is attached to the forearm, expands and contracts and operates using myoelectric potential is
manufactured. Since myoelectricity is measured as a weak potential change accompanying voluntary muscle
contraction, it is suitable for motion detection in real time. Therefore, I thought that the recognition that
Aug.Hand were not tools but a part of me would increase. Use this device to expand your daily movements and
evaluate the physical sensations you get at that time. In addition, based on this evaluation, we aim to further
improve the device.
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In this effort, the electromyography of biological signals was used. It is a device that is attached to the forearm
and can be extended and contracted by about 40 cm. It weighs about 3 kg. The surface myoelectric potential is
measured by the triceps brachii muscle, and the power is a motor. A DC motor was used to rotate the ball screw in
the telescopic part, and a servomotor was used to control the arm in the grip part. The user of this device can
experience the expansion and contraction of the forearm and the gripping function. This makes it possible to
evaluate the physical sensation during physical expansion.




