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Body augmentation interface using biologic signals

X>/)N— Member
\HMEAN Takehito Fukui HARFA  Yoshihisa Furuuchi REZEF Yuka lzumi =F&% Ryo Takahashi

b=l  Akito Nakagawa #fE3EE Murakami Misato  #&&7%3% Shiomi Yokoya FH—E Kazuma Yoshida

AX7OT TP MIZDOWT  About this project

BRInRE 3. BEDOEFHEES] - REZILRLEBTOEETHESEI I TH D, FLld. BEEEN LRI ZBED—F
ELTEERATEEALORBHILETNTRAOERZEIE L. FZC. BRZHHLIRKICREITIZIERESTHIHEMNEFE
L7co KEEIZ. BERO—BOXISICENEIT I2FHERZF2RET ST IL—F. WETIIRELHEHDOEM=MEMNZFERALTE
HI23TIN—"DOZ2DTI)IL—TTohN. ENENDBMRILET /N1 ADOEEZITo T

Body augmentation refers to extending the motor and sensory capabilities of the body to function at one's will. We aimed to
develop a body extension device that enables the wearer to recognize the extension part as part of the body. To this end, we
utilized myopotentials, which are biological signals generated during body movement. This year, we were divided into two
groups: a group to fabricate a myoelectric prosthetic hand that acts like a part of the body, and a group to realize using
myoelectricity to Increase muscle output, which is difficult to do in reality.
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A myoelectric potential is an action potential generated when muscle fibers
contract. When a muscle is about to move, the excitement is propagated from the
brain to the spinal cord and then to the muscle cells through the motor nerves. This
generates a membrane potential in the muscle cell, which then propagates. We use
myoelectric measurement circuits to measure compound action potentials from the
skin surface and convert the myoelectric signals into information on the magnitude
of muscle contraction force using rectifiers and integrators, which we use to control
devices.
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This group created an EMG prosthetic hand. In the first

half, the mechanism used a motor and wires to reduce This group produced muscle bags inflated by the air to
weight, but in the second half, the mechanism was realize a scene of animation and manga that a character
changed to one that uses air pressure and pneumatic makes large his muscles and be stronger. They produced
efficient artificial muscle to grasp objects of various muscle bags of the upper body to change visual perception

shapes. by pseudo enlargement of own upper body.
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Group A created a EMG prosthetic hand powered by a servo motor in
the first half of the year to reduce weight. However, in order to hold
objects like those we hold in our daily lives, using servo motors requires
complex control. Therefore, we created a EMG prosthetic hand that
uses air pressure as a power source and uses pneumatic efficient
artificial muscle that inflate with air pressure.
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The purpose of this group is to create an EMG prosthetic hand that can
grasp objects of various shapes.

Vi

&l {E47)

IDT) VA TCEELT-ERFOENENDIEICHEEFa—TJ ¢ dLFa—7 CEMELIEZEREILALHZED
1T1co ZBRUIOATL YD SR—ATEALTED, F—REHEBEFZ2 OLCERNILTIIBHEMOKRETIICEL -
THIfEIETNTULS,

Pneumatic efficient artificial muscle made from braided tubes and rubber tubes were attached to each finger of
a prosthetic hand made with a 3D printer. Air is injected through a hose from a compressor, and the Solenoid
valve that connects the hose to the myoelectric prosthetic hand is controlled by the magnitude of EMG.
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The EMG from the forearm is measured, and depending on the magnitude, a solenoid valve is opened and closed to control the
injection of air into the EMG prosthetic hand. When air enters the prosthetic hand, the pneumatic efficient artificial muscle in EMG
prosthetic hand's fingers stretch extends toward the fingertips, allowing the fingers to bend.
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Using the EMG prosthetic hand that we had created, we conducted an experiment to see if it could grasp objects of various
shapes.The objects prepared were a wine glass, rubber balls (large and small), and a plastic bottle of carbonated drink(500mL and
2L). As a result of the experiment, wine glasses, rubber balls (large and small), and plastic bottles (500mL) filled with carbonated
beverages could be grasped. In addition, a plastic bottle (2L) of carbonated beverage could be grasped as long as the bottle
contained up to 1L of carbonated beverage.
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