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Abstract

The theme of this project is to analyze communication between humans from the per-
spective of brain science, including EEG and heartbeats. The human brain constantly
emits electroencephalograms, which are weak electrical signals that change with vari-
ous human activities. Our ultimate goal is to confirm the characteristics and trends in
communication by collecting these EEG through experiments, processing and analyz-
ing the EEG data obtained from these experiments, and combining them with various
factors and data. We mainly conduct experiments on communication between multiple
people in an everyday environment, focusing on comprehension based on EEG data
and various other variables. In this project, we focused on ”Comprehension in online
and face-to-face lecture-style communication” dividing into an experimental group and
an analysis group. As a result of the activity, we came to the conclusion that ”the
online task was more cognitively demanding and required more cognitive effort.Future
developments include research to determine which elements of the experiment affected
the brain’s comprehension process and how this affected physical activities other than
the brain, as well as the development of application systems and hardware to solve the
problems caused by these effects. In addition, the development of application systems
and hardware to solve problems caused by these effects.

Keyword EEG, Comprehension
(OCHE: flREfEE)
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4.2.9 BEEFHOER

IRBREB O 1, o7 — X 2 HIWER, EMAZBZRe LTERBRZHS2Z8ickD
FR R KD, TTT— & 2T — ZITGEWRICT 2 DTH %, L7 — XM T — & LHit
MIRENL, #THIREMICZENENREZ 2T b DR LEDELT—XTH 5,

AK7a 75 ATIE, £3. BIE sklearn.linear_model.LinearRegression() ZfEH L T clf iI2fCA
L7ze RiT. BA%K clf.fit(pandas.DataFrame(X).T, pandas.DataFrame(y)) CTHERIGE 7 LIE
RLU7z0 X 13X = [xL, x2, x3] & LT, x1 ZEEREHOEEAKZ WL 7R Y M T TE L od7H
FAERTEN., x2 IXRREFOEENRKE VLI X Y METTE & DM MIREN. x3 IXARERE
HOESHRENVETI A FETTREDLEE T - X EFAUCRIDERED 1 OIS Lz, yi&
IREGEHIDEEHRE VLI AV PR TEEDLERT —& e Lz, LT, B clf.coef_[0,0],
clf.coef_[0,1] TIREIFREE KD, FEEiT — 2 SR MREN & clf.coef [0,0]. M7 MARER &
clf.coef [0,0] Z ZNZNRE L WA L TIREGEI 2R L 77— X2 RdTo K411, HRER
EHERR LT -2 TH D, BEDI T 734V 74 VKO T—%, FOOT 7 7 I3HHKD
T—RTH5, 411 DEBRT— X TE. F ¥ 74 VIRZ clf.coef_[0,0] 1F-0.098, clf.coef_[0,1]
13-1.134, XK clf.coef_[0,0] 1% 0.031, clf.coef_[0,1] 1%-1.513 725 7z,
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4.3 HREER=
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BRYE - MMTHED 2 h e h o BN IIEEINA & BRI T OBEREEZ 5L L .

ZheDHWEICH 7z o TRICREDI /2 ZidFIC3 2B %, 1 DHIEZ. 7—<2HETH D,
fAEEHNE LTEHL TW 2208 R AT SIEbE X5 T2ITHD, SHIOHRFERITA
YIAYETIT e 0O R E. BEPICZOGTARRLUALBEREHHAT 2 0wolcZ b HEL
Wiz, BERFTHERDRS L5 RTFEA Y20 T, 2081, FIEIEMECR D267
FERONBZ S LB L F DI TH D, FEBROGHH - TIHER - REFE T 0o/
BEDRVAR=ZATIED S X5 IERERK > 72, 3 OHIZ. BHEOEHNEICOVWTT 7%
HLELTEeDIeTHD, XFLFTEEINICHET 2EMARE L ZOMHNZR>TL
FWV, EILTHRBANCES>THND OB B->TLED, 2D E2EE L, ERTELNL
T = DRI L > TEERNICE D L S KEBEN TV DR LY a7 MET 370177 7%
ZH L7z, INHDITRETHIEIZL-T, HEMTKD E2 NIZED DR FTWKRR X —ZHilfE
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%, FHHOMNITE LREHERE OFHED DI A 54 FOKEZ L L=, BIEICR 2720, 25
A4 REFRALZITHO2 2 LSRG OTEINERT 2 I I Lo XFDELRD7D, KFE
PHTHIAT 2 LRETo 7o RICENHHADORRFERENES2DICA T4 REBEIT LD 5 i
EMATER Uz FRNETE & 5k L E DR D SRR O TR 21T - /20 BIEERETICIEAE
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4.3.3 ERIEZ
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Zholce ARETIEHHERBIZENTHE LTV —1+Da Xy b2 OBROEDRT FoNA ZDER
DRI L, BREMEEEAT LI T T TR,
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o HEULETIXEMISRAR VDT > TTH VLD TIERWh E o7,
o X7 4 ROFFEDHFATIHICA - TEIWZL oD T, MEdbo s RV,
o 254 FH% 5D LEIRICRT IV BoT,
ROVBIENIIN U THRALANDIHTOTWIZDTHRA ¥ b 2EHAT 22 LTY XL L

WWERIRE L=,
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4.3.4 Ta4—FKNvo

HERERROK THRY v r— FMABEZITV. At 37T %205 0RIBEZE L. ZOMR. HE
Fic OV T ORI A 7.2 51 (BHERZE 1.69). HERABICOWTOFEFHEi I 7.5 5 (12
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MED oz ZDOHE L ADPHBE LT WA T A FEMERT 2 72DITFHERSXE Z# > T\
SREDRHBEE Tz LU, AT7A4 ROBPITTHLVWHBELEMBTELLWHIEBERD D72
T2, 2T A4 FIEERICER L. BEFEFRIM2 FHHT 2 L3 CXKETEAEZDITVWERLVWY

Bo7z,

HRNBICEALT
o WEMNIo XD LTWVWT, EBICMZ LEDh IO I oMETE3TERDOINETSH
T RT oz,

e 2Ia2=F—Ya YO LWFERE U THEIZIEE CHAMEND 2 2 e R BN T
72o BEIOEZED LD Th ol

o YOLIRXLTHERZMIFIZEZPIZES7=DD, fEFLLAFHIN TV T I o7,

o HHLTWR TS ADHHAMBDDD T o7z,

o HELWEENZ L HoZets, HEULE TOHMMAN TR DR T o7,

BEILE DA TOFHEiZ bR TV &, BIEPRRAX =G TEHHNED B ozl EH
SO EDRICHBOM Lo T2 A ERM T a0t ZDIz, FHMOFIAR T TELE
INERKZTLEY, 7uY 22 MHEHDAZ D IDLAID 2V WS BANE -T2, HEROL
FITHITRRIARZ WA EE LR DS &, FA 2 B 2T o e M H O EBEHER T TR B D ZETWwl Z
R D LR LTz, MAT, LBV TH o2 iz LTHELN0, BEROA
DTN THAIEFTITHER D BRICED RS THOPDRTVATA FRRAX—Z/EK L TW»
SREDD 2 B ol REITEZDDERTICKE T DS & KA X —SB)E O /ERICE D #H A
720,
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5.1 SEERIA
5.1.1 ZEEHOHEE

BT E T RIOFETFO HIEORED 1hD 7z, FICTFEL TWie, HRE I X -2 )7
VR A LB S 2 EE O FEILIHREMNRATRE L HIWT LT LT, 2 2T FDOWNE DR
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E LTz BIHINIAT o e AREBROMR, Wik 7 — 2 I o2 0FEEN RO NS AR R S h
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L7z,
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5.1.2 F>5A4RER
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L7ze ZOFEBRTIE, TRERLFAKOIEAT, SEOEHPRZ 208 5 20K 3T, 7
DEFELER (AFEBR 1 THEHALL 4H) 2RLARIC, —FRTAMEELTHLI5DL
L7z WES IR Z R L., EBREA > 54 >~ BT Zoom RT3 Z L ICREL. TR FDHE
MBI LT, Google forms 23R L., /N7 2 MERERFIH L CRIEZER L. EINT % Z &I
L7z SRR ZWEHRE X, RRKDEE 20 HEEEZHEETZ L, 7Y 227 bOiHY
HEOEHBRIC SN UEBRE 2 H o7z, BELFARIC, TOWBREICHA T 2720 DEBRSN
FAEECHSEHOEFH L Z Dl ABIOTER 1T 5 720

FRRDEER X, 2020 45 10 A 20 H,10 A 21 H,10 A 23 H,10 A 26 HDOF 4 HE{T > 72 S0
FIIX Y H O ER BRI Zoom EORFRICSMLTH SV, TOFRE LMHEFH % Zoom D
B HEHEARRE TR L 721212 Google forms ETER LT A MCEIZELTHH S e WVWH P4 L%
4EDIRL, T2 2Hi Lk, . ERSNAEECHSEEOEH I, TOSMEITFEN
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Y7 FTRRALTH B o, EHEOKTERIZ, FINLAZFAEECHESHEOEHOEM Y 72
MEROBHE T/, MR LT, SHEHAELET A MCKERBEREDZ IR, BohB
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5.1.3 ZAEER
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RO BRIRICAT o 72y BIETHIIZ /S TARSER 1) OFEERYE LT, [AFER2) 2FHE L,
NEEAEE 1 R—DbDT, —BOARK 3HFAE 1 HEPERHE L L, 2020 4£ 10 A 5 HIZE
Bk ML 7z, B L ilBRONEE, il To 72 T P58 30 L AfkT. EBRoFd. &
HOHNRZ 20 DX BNEITFIC, FoOIRE LTR 2R LK, —FICHBIcHEZ L
THHo5bDE L,

(XH: AIREEF)

AER3-4-5:REEOBEABICEZINE/ A >0 VREDNEREICE X 3 EDFA
INFTOEBIERS, ¥ 74 VEBTHELT —XOEMZEE 2 T, EBROEMTIEEKE
U7z TARSERR 3) TRERR 4) TARFEER 5 ZEtE Lz, SEOFEBR T, #H LTl o
WEERIEE TOD D05 —YEHE L TWiRWD, RARBROEM k%, TARER 1) 2 TARFER
2] TEHHLTOWELRBX A 70b0h 6, MEIH-/2RF7 4 N2 RER 5 HETHEZ
HEIEZOERM XA AICEE L, ZAuc & b, ilBREIEH ok 2/ 1 st 3
EoWhot, FEBOERTIE, MHOK THREL T A MCRIZXE2Rbbic, BEDRT A
FEAETLEIHA L, MEXEFA LT 2%IC 10 Do BERRZ 52, OETHEEHRES
TREDZLWVSHA Ik 10 B5#EDIR U e, TARFEER 3) TREER 4) TAREER 51 I3 —BOKRKK 4
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BTG, BEPRBEMBEOLDD XA LZAX Y TOMER L. TOIER LT Excel 7 7L —
FADEET — XD AT - FEHLELZ 1TV, BoN7T X DX & DEL KT — X Z BHTIE2
U, RNTHEDIMRITR R & 7 X MR O EEADOHBZMRET 5 2 & Thbm 2157,
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5.1.4 T—HOHIE
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tEERITo72e £F. BRUTIT 0T A NOHGEDAERRET 27012, BBORRE A
VI A4 VEBRTRIFIR» DU T 21217072 D&, B/ A2 74 V5T 20 M
TODHLEMEET TOFHETHEHE L, BOoNL P 0H» 6 FREZFEITL IO
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SEERITCRHERRE
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