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Abstract

In ”Body expansion interface ASHURA using biological signals”, we have been manufac-
turing body expansion devices using myoelectric potential, which is one of the biological
signals. The definition of biological signals was discussed throughout the project, and
activities were divided into two groups based on the theme of ”thinking about what
the body is and creating a new body expansion interface using biological signals. Be-
hind the equipment production of this group, the situation where masks must be worn
has increased due to the epidemic of the new coronavirus. We thought that wearing
this mask caused two problems of communication. The first is that most of the face
is covered so that facial expressions such as smiles cannot be seen, making it difficult
to convey emotions. The second is that the utterance cannot be recognized because
the mouth cannot be seen. The group thought that solving these two problems would
compensate for communication problems and body expansion. To that end, we searched
the literature on facial expressions. It is stated that people usually judge joy mainly
by the movement around the mouth, which is the lower half of the face, when reading
the facial expression of a face-to-face person in conversation by gouta [1]. Therefore, we
focused on the movement around the lips. Finally, this group started to manufacture
”Ex.Emotion”, a device that measures myoelectric potential from facial muscles and
displays it. As specific measurement points, we used detection for the risorius muscle,
which contracts when laughing, and the depressor anguli muscle, which contracts when
the mouth opens and closes.When measuring the myoelectric potential of the risorius
muscle, a smile is displayed, and when the myoelectric potential of the depressor anguli
muscle is measured, the ”closed mouth” or "open mouth” is displayed on the mask.
I tried to solve two problems that occur in the communication mentioned above. The
ultimate goal was to present this device as a new solution to these two problems. During
the first half, he discussed the definitions of biological signals and body expansion and
devised the concept of deliverables. In the second half, I actually started to produce the
deliverables and was able to actually achieve the final goal.

Keyword biological signals,myoelectric potential,body expansion,communication,mask,
facial muscles, new coronavirus
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WA= BN EE L TCWAHBY A7 PR BAENEY AT D Lo TS A2%E[T 5720, KT
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DU R—IZEoT, KOV Y U oIz A7k, IPAIZX>THEINZDHIZ, UV
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BHE SAOHEIRERVERBIE

5.1 BAADBEOEBES O TV NRICBIFTBMAEDIT
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NPEWD T Uiz, £72, FHERERSTHEONZ 7 0 — NNy 7 25T, BIEAPRBE S Z TV
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TEBIZ O 2 EEMR 2175 72
+H O EDIMAMPREEZHAND T VA%, EEICEEL ZEMZHWTEIILZ, £/
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tH; NHEHEKEE LAV EITW., fEAOMIEEERZ 1T\, HFERMER & hRRR 21T - 72,
JNH: BN 2 T =N =YV ERICE TN EZ X, BROHEERT 572, 7z, H
(AL G O B FIEE 1T - 7=,
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2>
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BREAT oz, AT, WIRFERA OB EHIF & BifEE % H - 72,
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5.1.3 BEXE
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AN DEREHYG L 7=,

tA  HEMOFHIERZITV, HO LD SHBMEIS REPIZDOVWTEE L, i
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56 F BIHITOMRR

6.1 HRERKRFETCORYHEHX

I OTEENIH R a0+ 7 AV ADFITIZ L D RETOEENFIRI N T Wz, AV I1 v
TORELEWVWEFLNMIEZ1To72, £3. EREEEZHVZT N ZDOHIMED 72 O FERMERH %
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Tz ZAN—MDIN—TL720 FATHIER BRDOILERDTHON T W B BAEFED TN A DFHE %17
W, AT RIZEED, TV PRI TENTNOFEZ{T 572, R, xo oy =s b
2B B ERIGRDE HEE FREENOHIR 2 IR, WKRZ I TRLME Y AT L2 EILET 517
B U, BRARTNAZZDOWTOMEZILT 2 Z T, BETIREYADT A 77 H U &t
SH, RIT, Bex OERYESIZ ST 5 HINO I 22T 72012, EERES 2 VBB H %,
Box OBEYNZB 2B KILEDEHZEFT o7z, TNHXE DDV THREYOMIEE%E 2, LED %
WL K BEHFREDREERHNIE DI ATET NS R LT, EYOZXGFEZL TR, £
2. 7Ly RAR— N EICHEMGHHIERE 2 FEHL, AvuRa—T2HV, HEMOFHIAEOY
Ba2ITo72. ZTOBE, HBEMPEL DL ED XD BRERVRIND D0, FEHRE ORGP DR
B & - T, EHTIIEH» S BMLAEL, DOBBIXOA FHf»SBMBELTVWE Z Eh b
otz (M6.1), MEDZ ehs, HIfEFT 2T N1 ADBEKOIRER, T8N ADFERE, HIET
BT NA ADKENLEDORIELZB D . BRI ORIEIZDRIT5 Z &2 HIWE U, ATl
DIEF 24T > 72, BBIZ, BIHOMOMADE LD E LT, 2V —TFTHTHEERDHEE 250K
LT, R RER 2 ER L. Bix ORET 2R OFIA%T S BiE2 HEL, FEAERET
DRRIEfGEIT o7z, BEZHIZEXDERP. BBNBRE AR ENS TS ZADWEERITD 720,
Tz BBV < RV OREREDHHFIC IEHE AR 2 HROMEMITE Dz, R, HRREITELD
BARMZETD 2Pk, T AOWHROREREIZE=ZFDOEREZIMY AND Z LA
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(KU BB AT )

6.1 ZKEZERUZE EOHBADFHIFEER
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6.2 FRERERERTONRRY

FRERSTORLADBME LZEEYIE, 232 r—yaviifHirzhERfzez 5256281
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6.2 ARSI IHERY A A —VK

6-3 Fl:ﬁ I\\\tFﬁ ‘hgo\\\'\ :EEI\@E\\
6.3.1 <RIVBIFNNAZADHEE

Elﬁﬁﬁ%i%ﬁ#ﬁ—i“@@ﬁ’?ﬁfﬁibf*’»?x?’*”‘?/*"fX iﬁﬁﬁﬁﬁ%é\/\/f‘b\f:o oIz, Y AT

T%%@%&%ﬁm\ﬁﬁ?@::3:7~ya/%%ﬁ?5t _\3379/&%%me®
TEI7LVFVTNEREIT AT EIZ 10D~ b)Y 2 A LED 28017 5&ETHh -7, LrL., Z
ORETIE, HEPBICEETDIZEETEL VWO e, ThETNDOY MY 7 ALED 2349 5
FAR DS IR 122 < 2 B RIEA L LTHET O NG, ERIEN S Y AT BT NS ZADHEHEPEL
B THEBEUBIZAPENE L B B X2 -OMEME LTI, £/, 10D~ bV
7 A LED # 3§ RTHKHIASEZ72HDI121F, O~ MY 27 A LED OFEZD Arduino 238 &%
Z. Bt 21T TWiz, ZORIZDOWT, Arduino OEAEMT B L, TN1 ZAEEKRT 572D
3 A MY Arduino OEABUZHHIL TEL 20 FRHZERRR R, 731 22RO EMELA
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BOHIEE T 5720, fifHT5<v M) 7 A LED 288 HWTEREEZ2RET 25005, —DO0D~
MU 2 A LED Thi% 22 £ T 2MMICEL T 27572, TNAATHWS Y M) 2 A LED
D BT 2 Z iz &k o T, Btk ofiRlbz Taes LUz, £/, WIETHEY MY I A
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DfiifRE A BT A I ENTELED, AT 2L ULTHHT % 5 X TORYUE
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6.3.2 YRIBFNAZADEM

RAVBITNA ADIYAIIAD T VI TNVIREMEED LS IRIRT, ED KD 0FEM%EH
WENE WS EAEITSNS, FHREREA TR AZEOOEMBRE->TEST, ATNTN
DEDOIRIZIRD ZENTELHE M EVSIBFIZUPRE s TWiah o - OEM L LT
Frz, SAZBIDTNA ATHB7-012, HORNZH > TREIZR ST, RRTIEZRWHEM T, @
K&y bTUNET, XRTHIBENR DD, YATTNA ZADI AT 5 DFEMIZDONT
X, B ZBMEALEEL T 5720, 3D TV Y REHWT, TIAT4vZ7LIveWnd 74 b
RYVIY—VLIVEHAWDZILIZUZ, TIAT 4 v L IYViE 3D TV VX EHWS Z &L THEE
DR THRGFETEZ LN TELHLDTHS, £/, TIAT A v I LIV, FEIZESPVEM
Thb7-0, FEX%2EITHHBICHIT Z e WEEREMTH L, SHIFLDDOREIIHTE L
F 2170, bmm OBIRTY A2 HE LD, 7V XV TNREM GO, RHREIEE D
Mz o, EEHWONSMHOI A LICHERSKETEET NI AEHET S L5F A,
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6.3.3 KBEORHEICDOWT

MESINHMEE LT, FBRIZZESTVWARWE SIZHEIZE > TWAHLIZHR>TUE S Al
HDLWVIMBEIZOWTEIT S, HHEIBRFEEZOSNDED L LT, BME EEE DM,
U TN ADEHHOEEZR EDVFFE LTEZ OGNS, £72, RHINBEZRIEHN, T/31 &I
EoTHIHIZINZRNZ LIZE 2T, DR o THBERVE SIZEHZRL, HPICAPEE TS
T—AR, ELUTRVOIZONHBL T, HFICERMEZHEMEL F—ANEZ o E, ERBRIZ
EoTWREWE SIZEHEMPERINTLE S ZLORMBEIZOWTIE, £ ETOBEMODAE % Bk~
MR, EHUCR o 72 Z L TEMHN S M\ 2L & B FHE R Z £ U T, Arduino 1255
REONIER, KEHERBT 2200542 L<T5ILT, ZHDOLEDAK > TWVWDHRIIZ
BRBTNAADFEKEEITHZ e Uz, UL, FHIRBEOD Y 3 — bR I K 28, HEilRR
BREZE o Tl 2 RENRE I NAMEITHICAEL S 5720, MEMRT Z2HERH 5, Bz
. WIZZORERE UK S BRROEMEBOILROES 217\, 72, Hiz 2Bz fHEL.
AR LR 5 2 EBMORDDIZHNS Z & T, HH, WEEZTo 7z, FHEBMZ L RIZU, EM
DR EDFRD IR EDEBENE S 7212, BMOWIREZLZX, HHEVPEEAZNKSI1TH
MDOXTVEDEMEHL, EMICHEN % FAIND Z & A3 K 2 G, 7778 AL G [E 3 o 8 % 17
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(O FL: AR )

6.3.4 TRIVBFNAREREOBEEY

XA BITNA 22BN BIRE DTN DO WT OMEE 2T D, PRIFEERIE LA TIEY A7 BTN
A AR WV, EFEEZIEL, NI SMHFICHSPEETWEA ML A% (M6.1) 4ED
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25, LU, DATHAPWEUTWIHADEEEZRA LI NI Ia=r—2a iZBVWTED
KO BRIBRIZRZDNE WS N CARHETH 572, £7z. IRIEOFHUE AN OMA%E FHIIS 2 7212
BT 725 Z &0 s, HET BRI NS ZOMENEMRE D Lo Tz, FxHiHl
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BTE RHETORR

7.1 BEEREITONREY
7.1.1 RIHBDFENABFEZLBBOASICDOWT
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