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Abstract

In this project, we considered that it is important for the body to recognize itself as a
part of its own body. We defined body extension as the ability to treat external devices
as one’s own body, and to obtain a different body structure and abilities. Based on this
definition, until the midterm presentation, the group had been working on a device that
enables even inexperienced runners to experience an explosive rocket start. However,
after the midterm presentation, the team members discussed the safety of the device and
the time required for its fabrication, and decided to fabricate a different device. This
group conducted an interview survey of several instructors at the university, and based
on the opinion that ”it is difficult to teach online classes without being able to see the
faces of the students,” we focused on synchronous online classes using Zoom. The aim of
this group was to create an environment that makes online classes easier. We developed
an interface called ”EG Sharing” which can extend the way of Emotion and Gesture.
The student attaches electrodes to the laughing muscle, sternocleidomastoid muscle, and
wrinkled eyebrow muscle, and when a certain number of values are exceeded, a smile,
troubled face, or nod is displayed. If no number is detected, a serious face is displayed
as the default face. We used Arduino Uno and Processing to display the images of the
students’ expressions on the PC.

Keyword Biosignal, EMG, Online class, Facial expression, Laughing muscle, Wrin-
kled eyebrow muscle, Sternocleidomastoid muscle
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2-4. BEDF V74 UFEL D PTIAOFRZEZ IR U7
2-5. BEOI V74 UIREXDBMINIREIISINTEL KU
2-6. 2FZELT, BROFELDVHBLLTVWHDOTH o7
2-7. 2EEELT, FEIHET2HDTH- 7
3. AR LY AT L% L TATOHIR
31. BFORBEDT 4 AT VA4 LICERENDIZDIZRA L7 7 DH 5 KU
3-2. EE NS 2RERZVDT, 774Ny —PREXhBEVWEES T
- BARINICHER L2IE S DRV U 2 ORI M T2 (A HR)
3-3. HODHORIBL BB IZRENT 4 AT VA RXERINE Z e BZ VKU 7
3-4. BUICEMZ IR - 7268, BRI KT
3-5. BHICEME R - 7288, RERICEFLIOVWEEKL
3-6. RRINZEOREZHEP LI DPEVWE AL
- BRI L72IE 5 R W e KL 2 OB T3 (HHER)
3-7. NEHRELFRIL LS ICZHETE
3-8. ZOYRT LESBOFZEMEHAL TUILVWE KT

3-9. AV ZAT AT BB CERAD D T LS, HHICZTEHALZZ W, (HHED)
(X E: BREHR)

D.2 7 i7—hER

BENROT > 7r— bER

MD126, A4 URECBITZ2 AV y b2 LT, #RENOHEEMTOR TV RPRIEHY
DA« HEIMTOR T VA, BEITREILEFNELHVNEZ 2 HBENI s, HEPHE
EANOBERNC X B2 HRMEENM TR T RokZ b Fohsd. —/HTRID2D6, F¥I74 Y
RECBIZTXVy b2 LT, ZREOREN DO TH S M, FEOHEMBEIHLaX Y LD
LVWRBBDHIFOND Zeh s, HEMDSHITHERICBIT2FEDTOIEEIRETH 2 Z Lo
DhB.

(X E: BREHE)

M
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1-1.

BEAEA S SAEEDAYY MCDODWTHET DEDZERLTIZESV.  (HBEERR])
5 FEZE

WEEELDBEEEIAL—X...
FEORBICINESRL...
B2 DZEEDERFNIDIEE. ..
B2 DFECTHLTRIDEL ...
FHEEDPDED ZFREBEYI(C. ..
REINSFEBREZHNIC...
WERE AR TERENO. ..
FLEDREMNBF - HEL...
AU IR
zoft (T oEIERMICEA)

0 (0%)
2 (40%)

0 (0%)
0 (0%)

4 (80%)

MD.1 #HENROA Y4 REDAY Y MTHT 27 V7 — MR

1-2.
REAEA > SA AREDT AV Y MCDWTERETDEDZERLTIIZEL).  (EH0EIRD)
5 oz

MEEELDFEEIL—X... 2 (40%)
CDOIRAFTATIEIMNERFE. .. 1(20%)
FEORBENDHSIRNZD. .. 4 (80%)
Bl 2 DZEAEDERF N K DIEE. .. 3 (60%)
BEROZEDRRE(CHU... 4 (80%)
MEHRE LD FE EDOIEREN. .. 3 (60%)
FHEEDYDERD Z BB (C... 3 (60%)
BEIGETRE DIIGICEIRAR. .. 1 (20%)
B2 DFECH UTENSDE... 1(20%)
F A w NMIIR-0 (0%)

Zof (UTFoEIZERMICEA) 2 (40%)

FELUDBL, 1(20%)

K D2 #HEMRBROIYSAFEDTXY Y MZBETE7 7 — MER
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£ D.1 FEMNGED TEG sharing) 2357 > 7 — MER [%)]

HREAE 1 2 3 4 5 6 7
2-1. BERDA V74 KX DIRED AL —RITHEITL TS LKL 20 0 0 8 0 0 O
22 BEROA VA4 URELVBERFENEZ LA OGP TV EKU L 20 20 0 20 20 20 O
2-3. 1, FAREDHENRRI)ISZ AL /- 40 0 60 O 0
2-4. FZEH, FAEDPH-> TV B RIGEEL 72 40 0 20 40 O
2-5. #EH, FHEDOS KT ERY, HEIEOLNIKIEEKT 7 20 20 20 20 O 20 O
2-6. 2IREE LT, ZHEOREIIHNTA2HMRLZERELLT VAL 40 20 O 0 20 20 O
2-7. FHEPRFENELTHBL TV EPEELLT BTz 20 20 40 20 O 0 0
2-8. FEDA VT4 UIRFELDFE L OFEBEIE VW E KL 72 20 0 40 20 0O 20
29 DAY T4 UIRFELDFEL DL DD RRMIICITA S X 51Tk o7z || 40 20 40 O 0 0
2-10. BRELE R EDFENDOMWIGE B LTRSS ko 40 40 O 20 0 0
2-11. 2EZEB L TREZITVWR T R0 40 0 20 40 0 0
3-1. RIEOUIDBEZICRA L7 T ERKL - 20 0 80 0 0
3-2. RRSNZEOFEZHPL LIS BRVW KU 20 20 40 20 0
33 MERELFRU LD BRTEEITI N TER 60 O 0 0 40 O 0
3-4. TV AT L ESHOFEMHEALIZVWE KT 2 0 0 20 80 O 0
1:Fo7STRELRY 2 1 HEDLHTRIELRY 3 RPUTRELRL 4 EBHLBVARL 51 RPYTIEES
6: Y TIEEs T7IIEEIYTIEES
CXHE: BRES)
FENROT 7T — MER
1-1.
BIEREIA S SAARED AV Y MCDWTEEIT DIEDZERLTLIZSLV.  (1BE0EIRE])
5 HoEIE
HEFELDFENIL—-X... 3 (60%)
HEREE L EE L CERIRE ... 1 (20%)
MEIRECLERUTHEED. .. 1 (20%)
FHDADEERNETZMB ... 3 (60%)

STHIRZE R DS ERET...
S EIEEE S B U TR (...
S EIEEE B U TIREDE. .
OI—TF« Ahv>a>n.
AUw NFTR0Y
zoftt (U TFOEERICEEA)

1 (20%)
1 (20%)
1 (20%)

MD.3 PENROAYTA AZEDRY v MBS 27 V7 — MER
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1-2.
BHAEAS SABEDTAVY MIDWTEETDIEDZERLUTIZE.  (HEHEIRT)
5 #roEE
BENSHEORTFHDINS... 2 (40%)
HESEE R U TR E. .
TR & DINE L DIEREN... 2 (40%)

MERELD —HAIMEET. ..
R (CW BRI OIRIEIRTE. ..
MDZEBEDERF NS
MERE LB U TRERIE.
FAUwW NI
Zofth (U TFoEIZERICEAN)

2 (40%)

2 (40%)

D4 ANROA Y A4 REDT XY v MZHT 57 7 — MER

MD3H»5, A¥ 74 URECBIZX )y b2 LT, ZFrONOBERANREZHIZ Z D TES
KD o7 M X DFFEN R L —RTHEITL TV R LR EZmPEW I e 5, WHT
FITHAA L HRELAE LT AARD, MNHRELIDZIPT A oz ¥ FoNs. —F
THRIDADPD, 7Y I7A4 URECBIZT XYy b2 LT, ZilICREREMBREEEE & B3
DML VCHERENZHEEOKRT LN O TREDETLIEZ->TLE I HAEWI H
B, AV 74 VIRETHEHTE2IRAT AEMERZ 2008 L <, NHEEZEX DIELHET 2
CENHLLRoTVWEZREITON 5.

Gzt Tk
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£ D.2 2ZENRD EG sharing] T2 77— MER (%]

BRNA 1 2 3 4 5 6 7
2-1. BEDA VT4 UREIDREDP A L= RTHETL TV S LR 7 0 0 0 20 20 40 20
2-2. BELNFET 2 e WERITKR 7 20 0 20 0 40 20
2-3. BEDA VI UREIDHB L ORISR T 2 20 0 0 20 20 40
2-4. BEDA VT A AEL D B FOREZ L KU 7 0 0 20 0 20 60
2-5. BERDA VT A4 AEX D BEBINCRZEICB T E KU 0 0 40 20 40
2-6. REEBELT, TROFELIVHBLLTVHDTH o7 0 0 40 40 20
2-7. BFREELT, FEIXMETI2DDTHo72 20 60 0 0 0 20 0
3-1. BOHDOREVT 4 AT VLA LICERRENZDIZEA LT IDH B E LT 20 60 0 0 0 20 O
3-2. HERNHTZ2HEDRVDT, 774N —PREINRVEES T 0 0 0 0 20 20 60
3-3. HAOHORBL BRZRENT 4 AT LA RFRINZZIEHNZVEELZ 20 0 20 0 60 0 0
3-4. BICEMZIR- 728, #EPIIMERE LU 0 40 0 0 20 40
3-5. BUCEMZIR- 2B, fEEPICEPLT OV AT 0 0 20 20 20 20 20
3-6. RRINZEOBEEMWEPL LIZIEZI PRV KL 0 40 0 20 40
3-7. MERELFL XS ICZHTE 0 75 25 0
3-8. ZOVATLESHOTEMEHAL UILVW R 20 20 20 20 20

1 %07 HTRESRY 2 1 HEDHTRESRY 3 I RPYTRELARY 41 EB52BVARY 5 120U TIEED

6: RO YTEES 7 IFEFICYTIEES

D.3 72— MERICODVWTODER

BENRODT7 V7 — MERIODVLWTOER

£ D.1 »5, TEG sharing] W2 Z 2T, W¥EEXRAL—XHEITTEZENTELLIIOWV
T, 56 BVARVDEEN O N @72l h b, T4 ATLA LORBEOUIDFEDLD
BLIFEID R WD, BEMD HIZFEEDOREN DD LR o770, AT 5 2 & R
THolkIeMPEZOLNDS. ki, 653 DRBOUIDEDODOMERNILS, T4 X7 LA FITER
INZREOEFIHED, FYEX D EEPRRINZEEPH 1.3 B2V ehnnrs. Zhic
0, HENRRICEEC e BEZIEED, HoTWAKIGEEUZEBMEDZLhoTe &R
BN, —HT, SBRTEDI AT LDEMED 273 e ZBMN0D, ST EITBIT B &M
WBWVWT, BENRBERNEZL Koz EZ N5, TEG sharing) ZHW2 2T, MHEZEL
AU &I RIFEEITI DB TERLDLEWVIRMICONT, o7 BTEELRVE WS EIED
60 %L @WVRERE Lo/ 2 e h s, BNREICEBORENTIDEDD, RIALTRZ %, 74
ATV A4 EICFRENZREOUID B ZIHh 0 2RENHENZ s, T4 AT A4 LOREDIZ
HEOFEEORE L HEI L T2 L BHOPNETH ooz EZOND.

(X E: BREHE)
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FEWNRDT T — MERIOVWTDER

D226, BEMDSDERIFERD, FEMICEVWT TEG sharing) ZHW3 Z & T
EMRAL—RIHETL TV R R CLHENZ o8 K e LT, [EG sharing] ZHW5 Z &
T, BZEMD DO LT, FENYV 77> ar2iRZES EEMLI-Z 12k -oT, i
DAY I A RELDBEMCSINL 2 e, BEOBOWRFITHL, ZELSHBEANDY 72
TaVPTEREELLIEIZL-T, BROREIDMGTADFIETH S LE LI eRDHITH
N3, LH2rL, 2REZELTRENIHE T 22OWRIFICH LT, BENLZERNZVWI L L,
HEORBL T4 RAT VLA LORIECRA L7 7 %E 72, HBMEFHIT 3 /- B
WHiB 0, MEPCRBETHOEF LTSV LITHL, BENEERRZVWI 25, TEG
sharing] ZFHW5Z & T, 74 A7 A4 LORBIKD M -7 D, BICT — 7 CEMmZEBEH
WKHED 3 Tniz b, B SEMMEN TR > TV TEIET, INHREADH->TLES
TEWZkoT, EIERLTSHL, WAV DDTRARsREEZLNS.

(XX E: BREHR)
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