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Abstract

For the past seven years, this project has been working on the production of myo-
electric prosthetic hands. In recent years, this project has also created a body extension
myoelectric interface using that technology. Interface means “boundary between the
thing and different one”. Myoelectric potential is the action potential appearing on
the skin surface when the muscle contracts. We measure it in real time and use it for
controlling the device, it is possible to synchronize the action of the externally attached
one with its own muscle contraction. By doing so, we can perceive a device that can be
heterogeneous as if it were a new body part of ourselves. Last year, the group who made
the wings reports the acquisition of a new body sensation and change of behavior, such
as “wearing the wings and moving them at will, we want to read the wind and want
to run”. From there, the project has been divided three groups and working under the
theme that “expansion on body by myoelectric interface changes human behavior”.

The group focused on “joy” that is one of six basic emotions and said to be uni-
versal beyond age and culture. We know that autonomic nervous system reaction with
emotion feedback to the brain and, feeling is more strongly felt when we are conscious
of our own body reaction. In addition, the expression expresses our emotions. From
this, we thought that if we got an organ that can be perceived and exaggerate it, we
could amplify “joy”. Therefore, we aimed to encourage the interaction of “joy” and to
amplify the “joy” of both in communication by using the myoelectric interface. We have
produced various prototypes to produce new organs expressing “joy” in the previous
term. From this prototype, using a mechanism that rotated the flowers by using the
rotation of the vibration motor, we produced a prototype of a mechanism in which the
flowers on the head rotate when laughing.

In addition, we conducted an evaluation experiment to investigate whether this in-
terface can amplify the pleasure of both in the bilateral dialogue. In this evaluation
experiment, we asked two people to work on the task and measured the smile expres-
sion time in the task. After the experiment, we analyzed the smile expression time of
each conductions using variance analysis and multiple comparison. As a result of the
analysis, a significant difference was found between the conditions. From the issues got
by the evaluation experiment, we improved the interface and, regarded it as a the final
product.

Keyword myoelectric potential, body expansion, organ, joy, communication
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(K CE: KINZEAD)

4.2.2 7K
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TARTORMITENTHES, WERE DBIZEMZIRD, KB E B ORI &2 38k L 72, KEEH
DFIGHER ] Z EODREE LT EiTo7z. M4213, 4 XX—VOFRGHTH 5.
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4.1 FEBROBT
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(XL KILIZEAD)
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EoT, AANOHENEFIZOVWTERTI2HLENDH S.
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B 5EF mRERY
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5.1.3
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THIRHOBU AV HEVEDS RN e, TAV—%24LA V27 2 - ZAHKOEEZ R
BT 52 izl gigi 7o s X1 T o REPBRMEMAIED > TRV, BT
W7z Arduino UNO D8 0 12 Digispark &\ 5 /NE D Arduino F# % N C 2B O Hl4H %
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fToT\W5. Digispark IZZRE U722 &2 & 0 FHAl - HIEEEER ANz 0, Vay 780D
AL - WIEEERR 2 AN, HAESIWTHERETEDL LD IR >7. HEYIZH 5.3 TR T. 54 1%,
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$ 6 F FHA - HIERES
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721z, BITEA Y E—X 2 EBRNIZEOHLTWS. ARSI NTWBREEKIX, Ny 77
M TH O ANEENZDOEEHNI NS, BIROFEN S & 5 KRB TE @R E O A AT EE
2725, WHICHEl > TWa S DIEEAMMIZR 720, 8K, A7V 7, TRIFVREEMEHWTH
fEcE 2. BUERREEMR D2, TRF D REEH 2 RIMRBE LRI ZHE U 7.
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6.1.2 JEMH

WAL 1T, AR ORI (D THEVELE A v % LT, SR> 83 D Rk &
D & SRR BEM: - BRI S — L KA & ORHEE DR > T\ 5. ABECIE I 3
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6.1.3 ZEHNEES

ZEMEESR I, ANINZ2O0DEE50EZ2BIRLTCHANTEIEDOTHS. ZOEFIBEIESIC
FHINTVWAEPIZRE 0.1 %D IEMAEERIZH VWA Z 2I2& - T, FHHILZE SITHEM
CRIFHZANINE ) A RO BRL Z N TE L. ¥ 6.2 1ZEFMIEROEKHTH 5.
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-
-5V
10KQ 100k
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6.2 ZEBIREIEG O [ElE X

(X CE: KIZEAD)

6.1.4 NA/NXZAT4I)LHY

NANRAT 4 NRIE, HOPUOBRELZAY MATEBEHED B EWEREBROES %2 @iEX &
5ZLDTEE74NAMETHD. SHBEIELZHEMMERK T, 4ROV LU FRONS
NAT A NVREFH LU, LYo T 0 V2 SEEESgR 26, avF oy 2, A7y
1 ETHERINT WS, HEMAERBEDNA NAT 4 VZDKENLT 27T« 7 EM & 5§ oY
BRI NTHELE /AR, E=av7—T4 772 kv bLTW5. M63IEINA/NAT 4
IVRDEEMTH 5.

z 51k 51k0
220nF 56nF 56nF 1UF +3V
] Ce g +
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51k ;::5'”'{0 &Y
1
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6.3 NANZT 4 )V ZODEHK

(X F: Km—14)
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6.1.5 3JFREcIEIRS

IR & 1%, ANMEBZ2KEETICHUMEO T FHMIEL, HATIRBEDOZ L TH
5. SENE, RBIFICAZEEZH WS I E TANESOHEIREZHET LI L 2AHIZLZ. 20
Zeizky, MEFHEIC L DMHEBEMOMAEZDIRLSTEIENTE . M 6.4 1FFEKEEIHIER
DREFEHTH 5.

+5V

6.4  IESCRRIE IR O (8] # X

(X CE: ReAAIE)

6.1.6 FKEFRMDOIE

PINER AL, RREBERICBVWTYA FADEBEREWORNT, 77 ADEREZTERTZ &
TEREZTOEBOZETHB. SEE, ZA4A—F122iHT 5 Z & CRIFBHRE 2 B
L7=.

(X CE: ReAAE)

6.1.7 HEoEK

B EEIE, AN ZRMBES U EE2 BT 2B TH L. £z, —COREBE K KR
ZEEIELD, HOEHEEEZBRESECORERI TRV WO IRHEEZ D20, B—NAT 1)L R
CHEWVWS. ZOEEMAWD L, BAZ L ICH SN EDORE WK E BARE S LI X
NIE SR EmT B e TES. X 6.5 IFHA ORI TH 5.

6.5 TS [EIEK D [E]#E
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(X DB A)

6.1.8 TBREKE

BIFEE BN ER K Z2EIEIEL7-20O0RKTHY, £ 5V 2HIT2EETHS. 5
X +OV OAIEM A BIFICR ORI 2 #HEH U2, BIEERIZ, FEEORTE3I WML Fal —4,
HEBTEOBRIE3HFLFXal—&, aVFrd R Y TRRINTVLS.

(RCE: KIF—1E)

6.2 HIEE RS
6.2.1 Arduino UNO

Arduino ¥ AVR ¥ 1 2V FEUAHAO R — b2 oI Nz, C 5352472 Arduino &
OB T T LATHEEINTWEYATATHS. SEIE, ZOFHD—D2THS “Arduino UNO”
DHEM W=, HERER R, S I N7 F 87 E5% Arduino WT A/D Z#t (Analog
to Digital Conversion) U T, E—ZDHIEIZHNT WS, 6.6 BWEREDOEMA A -V Th 5.

r (EH)E—-%

T

s (A E Rk AR

6.6 Arduino DEHRE

(XH: KiE—14E)

6.2.2 Digispark

Digispark (& Arduino N —Z D/ - @& - Zfi0 BT, 2012 FI22 7V K770 T4 v
733 2 =5 1 —® Kickstarter T Erik Kettenburg K»\BFH 217>/~ 2> Tdh 5. Arduino
UNO &0 i3 6 DDA K- 2R TED, BEFOTNANA ZADRMIZHHEET 5720
Ao avEHAWEZ. Hl#IZHE U<, Digispark WT A/D Z# (Analog to Digital Conversion)
LT, E—XOHIEIZHAWT WS, X 6.7 1%, Digispark & Arduino UNO % iR L7z Tdh 5.
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6.7 Digispark & Arduino UNO

(X Kim—14)

6.3 EFHD
6.3.1 HF1—vERS

B SAEDEZTWVWAEDRD I I IZRE S 720, HEOFEEIZBERO N F a -y Z2HWEZ. H
Fa—YYyCEETAILIZLYD, ERCIRIZMNE T AL FEETET.

(X5 R B A)

6.3.2 Ya1wv oy

Vay ok, Bn7 o etz AWTERELZ., K 340mm, %4 120mm O 7 )b b
THEZES. BHIZODZBETZOICNREHITTEE, Mzl g, HERWIT S, #t 140
mm, 100 mm, BfTZ 40 mmOFZBIEL, FIZFH - HIEEEERZ AN 2y 212U 72,
RN - BB E8 D FIEEE 2 28 £ VT HBUTIERITBVNVRBIZZR o T L E S Z e v s, TD#%
TEH L TERNW D RAIFH - ISR DA G > 2% Z & 2Bk e 2 720 FWT
W5,

(L KIIZEAD)
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w7E ZAOEYREARCERBE ()

FENOHYBFEOWE L, Tuy s MNIZEB T &% - fiED T 23k 5.

7.1

5H
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8 H
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7.2
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HMHE L —FICEWH UICTE, BReRBEMTT O b &1 T2-EL 2. HYHEITH
BEAHHIEEE IO WTOFE L WEHZ L TW2/2 &, HYHECHMEZED A4 1L TwWi
EERMNS, FAEMNITOEMOBEBIZELAL., £72, XD TEARAEIZL TV DR
TATT7T 2B UL HEEZHEE L., ERLZTRE XA TOE—X—OHIENZHEHT 3
Arduino UNO ® 7025 L &ERH L 7-.

FHEERHHIEEE 2@ L 70 b XA THE Z & 2R L, HEEERE L. DA
NELTWREE, RARXR—IZHHAT2EEORE 21To7-. TD%, HFFEROEFK M
EINLEMEZzOMEL2EZ, ZNTOHERROMEEZ L. £UT, ZATOHHEZRE
FIZHRATZ.

FRIFREPSEBONEZBERPSETICHTWEREDS T b &1 TORBE2ED . F
7z, BIHOAr ¥ 2 — )V %L Tr-.

F ¥ v MPHEET, FMERONEDOEH U EBOBREIZODWTEHELE- 72, £z,
THNEA TORREHEDT=.

9 HIzBl EH &, FHEFERO HIEIZODWTOM 217-72. ZL T, 70 hXA TDiK
RZEMD, FMERIZHES 2oD1 v 27— A BEMEEEL-. £/, FHERTOH
AL DRSS EEIE L, R GEDOY = a7 IVOIER L FHiiSEZBAIC 7u 75 LDOEE %
1o7z.

HEEIZMTF Ty 22 MZOWTOMN EITo7z. 7z, dHMliEREZEML-. Z
DI SRR THI7Z3 A2 £ L1278 b XA TORREITo 72, X512, REEY O E Ik
EL, BIDEEHULE72. ZUT, FHERAXRZIUTAITITRAZ—PA T 1 FNOHIE
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FNRRRRZOERZ2HEL, TOLDIZEEOEFE2{To72. TDK, FHNTORK
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RENEDFEERE
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7.3
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EZUTC, NUAFIUABRSEMERELR. 72, HNOEKRGZ 3272012, BEP
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BHELBADFETHNE

WEOT7aY 7 NMEEREOBER NS Uz, 72, BIECHRMEERICE T 2 k2 3
HL7. 7Ly RAR— N CEHllEEE %2 35 Lahi s, BRMEBEOHGZ HI25 )72, I
Arduino T7H M XA KV T %7077,

TN —TREEOHEEE RO, $7z, BERYGHZEEL, BRFERICHEL .

IR RCMIT THRAXR— - 2571 N RRERFEZERL -,

BoNZT7 4 —RFNY 7 2ZELT, 70 MR TREBEEHZZ72D, ERAREURDIE
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