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Abstract

Communication between a speaker and listeners is unique and complicated in environ-
ments where there are multiple listeners to one speaker, such as conference presentations,
classes in educational settings, and online live broadcast. In this paper, this environment
is called the 1vN environment. First of all, the listeners feel uncomfortable when they
express their opinions or ask questions to the speaker because there are many listeners
other than themselves. Even if a listener raises his/her hand to answer a question, the
listener who has spoken may regret the statement due to feelings of shame or nervousness,
wondering if he/she has made a misguided statement or expressed a wrong opinion. As
a result of these experiences of failure and regret, as well as the attempts to read the
surrounding environment, resistance, tension, and shame, listeners gradually avoid com-
municating with the speaker in the 1vN environment. To solve this problem, training and
experience are necessary, and it is important for them to speak up repeatedly. On the
other hand, there is a problem on the speaker’s side. The speaker needs to judge whether
the listener is nodding, making eye contact, or concentrating on what he/she is saying
from the small movements of the listener. In particular, in an online 1vN environment,
it is more difficult for a speaker to grasp the state of the listener than in a face-to-face
environment, because the listener cannot grasp the state of the listener unless the camera
is displayed.

In this paper, I focus on such communication issues between a listener and a speaker
in the 1vN environment, and conduct study on communication support that is particularly
listener-centered. I classified the steps of listeners in a 1vN environment into four steps,
and conducted study on communication support for each step.

The purpose of the study is to realize a 1vN environment in which listeners and a
speaker communicate appropriately, and in which discussion is active and the impression
is good. As the first step, I aimed to construct a 1vN environment in which listeners

would be interested in the speaker. Specifically, I investigated whether the appearance



of the presentation style of the speaker, who is the presenter, gives a good impression to
the listeners in an online situation. In addition, I investigated not only categories such
as conference presentations and news programs, but also categories such as game playing
and learning, and investigated listeners’ impressions in various online 1vN environments.

As a second step, I aimed to make it easier for listeners to feed back their own opinions
and reactions to the speaker in text form. Since listeners have a sense of resistance or
embarrassment to raising their hands to speak, I tried to reduce the barrier by providing
text feedback. However, I know from previous cases that people are reluctant to speak
even with their real names or user names, so I proposed a system that allows anonymous
feedback with a button, further reducing the barrier to feedback. As a result, feedback
by the listeners was enabled. Furthermore, after using the proposed system for a long
period of time, there was a gradual shift toward feedback by user name and free text.

As the third step, I aimed to realize a situation in which the speaker accepts the
opinions of many listeners and all people in the 1vN environment participate in the topic
in a situation in which listeners who raise their hands to speak and listeners who give
feedback by text are mixed. Specifically, I focused on an educational scene, where a
teacher can view student feedback and understand the opinions of all the students in the
classroom in that 1vN environment. In order to reduce the burden of introducing the
system and to incorporate the advantages of the traditional classroom format, I proposed
a digital notebook that is based on the layout of a paper notebook. By displaying a list in
an appropriate size, the teacher is expected to grasp the opinions of the entire classroom
and develop lessons from them.

In this way, [ have divided the step of listener feedback in a 1vIN environment, and have
studied each step with its own purpose. I aimed to construct a 1vN environment in which
the listener can easily participate in the topic by providing listener-centered support for
all situations. Based on the results of the previous studies, a comprehensive discussion
was conducted in light of the purpose and goals of this study. Finally, I conclude with a

summary of possible future perspectives based on the research results of this study.
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WA X ZEZRHALTHLDOEEZFZRLTED, /— b PCHED X ZIZMh > THRET
5. T E, M33DXITHRDFIRD 20T LB OHEELEIFHLTVWTS, /—h
PCWE A X 712353, B2 56 EOEHDAMPI#E ICmEIN TV
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X 3.4: BEMDOD S LY R XA
3.3.2 FHiER . BREOEHISLEZRRTDZITLEVXXAI)L

BHERMD SV ARANDOHET 2K 3.4 1RT. BEATIE, 74 TEEBLUOET
AERER]RE/R Y 7 bW = 7 OBS Studio[38] ZFHWT W3, EREDHEAIZT Y =Ny
7 %HELTED, iPhone (Apple # iPhone SE(Z 2 X)) D h X FHRETHH L T
ZWEE Y 7R A LT/ — b PCIADEL TV S, RESI NG % OBS Studio AT
s —EWMT 5L TR31(b) DESICHREEDAZMEE LT U T Z T
%. HE_EOFEARHAIE3D CG Y 7 b7 27 ® Cinema 4D[39] THIFEL, HEiffe LT
HALTED, OBS Studio TLA Y —%2ERTERRLTWVWS.

3.3.3 VTuber & : #REBD 2D CGTPNEAERTIZITLEVRETIL

VTuber BID 7L ¥ Y A XA NORETEK 35IRT. 5, BRED 2D CG 7K
4 7 A MWEY 7 b7 =7 TdH % CLIP STUDIO PAINT[40] CIREZFHIEL, 20T —
&% Live 2D[41] TEIZ DEF L REIWET 5. HIfEL7ZEFNLIXiPhone D7 7V & — 3
> T® % VTube Studio[42] IZEX D AT Z £ T, iPhone DN A X 7 THUF L 72D RIE
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3.6: 2D CG 7 N RXICHROEN XL HKR, KIE, DOBE 28 L 7tkT

PHEROEZ IR E Y TR A LT2D CCTNRICHEHAT 2N TES. REDFHE
THWAS AT ATEEHOEEDOAZHEHLTED, HIRDFIRO LB OB =72 213
HAafhitwizwy., ZHUIBEOHEI ZDAZEH L T\ VIuber BZ W X, BEHOHIZD
AD VTuber By HIRD FHRD 5 2 B Z I LB ZEX L7272 TH 5. 2D
CG 7 NI L7261 % X 3.6 127”F. iPhone @ 2D CG 7 N X DBUGIE Y 7L R A L
T/ — h PCICEEE XN, BHEA L [AFRIC OBS Studio TZ v~ F—4H L, HHE ik
RLTW3.

3.4 FRERTOREK

2020 FEEICHIE S NP RRERICBWT, BEA (X3.1(b) OTFLEX YRR L
VTuber # (K3.1(c)) DT LYY RXANLEZRENITV, FHELK.
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3.7: WISS2020 THEL TWBEET

3.4.1 3EE1:WISS2020 ICHITB3FERDTSILEXEZAIL

BHEBO LY R XA, 2020 F 12 A 16-18 HIZA ¥ 5 4 >~ Thif X 17225 28 [
ARG ITF4ATIRTLEY 7 27T 57— 2 ay 7 (WISS2020)[43] 12T
FER U7z [44]. FERORROET 2N 3.712R77. WISS2020 TlX, ERBIMEDERR
DT Slack[45] B ZINTHB Y, RERPIHERBNMEPREAZEZAD B X512
7o Tz, BB FEG U 72 R O Slack 121, TRE S LWHREHEE ) THIRD 2
RKEVDOTEEIAR TRLICOVWEDZDTLE YRR AL REDEENFEZIAE
nr.

342 RE2: 428503220211 HFE VTuberBEOTLE A1)

VTuber 1D 7L ¥ > 2 X A4 MZ, 202143 H 10-12 HIZA > 74 TR /=4 >~
K527 a 202135 ITTEE L [46]. EEOHROKFZNIZITRT. A VX772
2 a v 202l CRTERRKRL o DEHEHER IR 2DDD, BEEHEORISE Y 7L
XA LCHL 2P TE. BEEED OIF, [VTuber TORRIIFELENT (VIFIv IR
L0 BELZENTEL) 7ROV oT) TELTETWS ] REDBRENFH
o, 2D CC D7 NXDBPEEEFITN L THIIRZ 52 o7z 2 /KU 7-.

3.5 FENRFFMEER

3.4 THEHNIZOWTHER, BEMRERZZZID, BEHEEO—HoaxXxy rs
BERTHo17-0, XD TEBRSINEEZED, MEBEEBRE2ITO L L. EBRSINE
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3.5.1 EREELIUVEERSEH

F32ITRLE3EKFD T LE LV ARXRANMIZBNT, TRENHERL TVBETE 57
FREESRE L, EERSMNEIC 3 KMFORRTE L | ET O X7, HRBEL, RBR
BEPMBWCFRTHRLUENETHD, 5 HBETHEDEMT 2 X5 HlfEL TV 3.
T/, KRNAEHEMT20ATHIUL, BRATA FOAEHBEL 2D SHRER L
I THREI RV D RoTWVS. ERBIMEANOEM L EREER 3 IRL, B
3R 32DMTLICHE B, £33DQL, Q2I2OoWTIE, 5DV v h— FRE
TR g7z, HRENZ ) Y N— o OUERMA DR, TR bBLERGHE LTI K SHIR
DEZWIIE T, BRFE3FMTRXTEA— A HEY L. ERIERSINE
D IFMED T VLY Y %2 T NTHNTHIRS 2 EBRSIMENGETITo 72720, BRAE
WKOWTE3IRMETRTHDS DL, EBRSMESHRNE L FNCHMBELTLED
BOKSICHE L. £7, ERICXZ2HERNOHELERL, 77 Y AHKEEHV.

FEEt, EBRSINE IR 3AITRLLEMZITo 7. EBRSMNE L 19-26 KD 20 £
(B 144, ZME6%) THS. FEERSINE I, FAC3ZEsENZhED X577
LYY RZANTHZPICOWTIMBEZ 2o 7.
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fQl-i) HRREOHMER UL Z P TEZ L. VI EMOBEREX 3.9 1R
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DIFENTLzD. ) EWSEBOBREK 313 1R, & B B LLEBESIED
EERD 0% —BZ L, RIZFEHC L EBELLERSMEIRAELD 30%TH D, FMHA
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721 THERRPHED D o 12 ADHIRE WL K U /2720 o BERAMEONZ. &M C
EIBATEBRSIME D 51F, T5:0B L& C I3 EERE o720, HOKREXITL S, RBE
HOHEDREIPRDFII R -T2) ZAF74 FeF ¥ 727X VI ERIIE S S 6 FH
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After-Q1. 3SEEOHKERZHEWLT.
—BRRENOHMKRHBEM > EbDIFENTLRD.

mA:WebY A7 LR mB: BIFRY C: VTuber#! EnsEbsihofe

B: &iE®, 70% C: VTuber®, 30%
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3.13: FEEET ¥ — MR

3.5.3 &8

QLOHEMR, #E, RIFOTRTUIIBWT, BEAD T L Y¥ V2 XA LHhER D iHIED &
{, RiZVTuber D 7L ¥ > 2 &2 4 VOFHIED EWRER E o TWiz., FHCEIZ 12D
WCIIEER OFHIED . ThEr o7z, TORREDE XX, Q2 °EELDERIFEE
OEHD S, FHEREWIHTI2RVHIRICKESEELGZTWeFEZ 6N 5. VTuber
BROTVLE Y AR NMTONTD, BIEPRIETIE Web RS X7 2B e HERZED R
DolebDD, BIZIZOWTIIAERERENDHD, RBEHFIINT2RVEHIFITHEL TV
72eEZ6NS. %72, VIuber O FL ¥ 2 XA %, Bixlicsd NI LT
FHES TbOPVHIR] TAIEWV] EWo ZHIRDH - BT, BEEHT IR
WHIRIZORN > TWe e E X 5. ZUX3.2.4 TR 7 NRI2 K 2 BEEE DR
EDSHIRETH 5 Z L DHAfF XN 5.
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AEOFABTIE, 324 THBRREZESIZ, 7 UN—0OUEREBRET 2 Z 21BN TW
5v#EZ, VIuber DX 572D CG 7 ARARICE BT LBV ARANERRE LD, 201K
RO L THEBEZIT->TED, 2D CC 7R ERIBATWAHNRTH -7, L
DULEDBS, ¥RFERTII LD ZL DFEVIHRO T AREH L TN 2720, BELND
AW NEDIEDT S 2 Wo722D CG 7RI ZHIRY, BE#EEOHMRIC X -
TERZABEEPDHZEEZXL. 2Dk, 5%, HRIZX->TA LY AR T K
BHIRDEBVWDH 0 E I DICOWTHAEL TW DERHZ L EZ D,

%72, KETRE I LYY R XA ADUEHE DHIRICE X 3 EOHFHET, WHE 2D
CEBBIOEBRET 720, TLE Y RARA ARG TR BREF I L THE
FH5EZTEY, ZOMEDPHEHENOHROZ(LICHBE5ZX TV AR D2 EX 5.
TLVEYVARANDHEREICEZ 2B LT, RROMEIC X > THEREDHBEHNE
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JoNTVEZ Lo THRREDHRDHEINHALHRL TV DR DHINE 2
b5, IO DRRDPIEEEOHIRIHELZEZ TV AL D D, 518, L ¥
VARANDRRENMCEZ 2B EELRHFETD 5.

3.7 BEEDTILEVIXZAILOFIHA

BEHEAD T LY AXA ML, 2021 FFEB XN 2022 FEIfTbNIA Y 74 Y D¥ER
HERICT, EFZRLTROFEMEA L. ZRZNDFERTO T LE Y OFEK
3141217, EHEIZDTSLEVRRANVTHEL, 2EBHFRREEZE L. £,
FEUNDOZAE 1 LB BED T L X AR AN EHCTESFEHEEEEZE L.
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AETIE, BREZEDOEIS FERE LT LEYRAZALE 2D CC DT AKX % V-
FLE U RRANEREL, BEZED ) Y AN— OVEROERED, BF#ZICr oTYh
EEHERD LD eE L. HBFERZITY, BREOM» S L2RE LT LY
VARANDHEEHEEICE o THIRDPEWT LYY RAXANTHE e BHER L. ZD
HRE LT, /UN—ULREREROFT TS, FIRD FIRD LEEROE) & 2 BEH#EE I
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SETIEA VI VDHERAEREMNRE L, TLEVAZA VOV THEZIToT X .
CHUFIWWNEREO—fITH D, 74D IvNEBREIIMICDFET 5. YouTube[47]
= a = a @ (48], Twitch[49] 72 & OFNHEEUS Y A P TIE, =23 H, =a—X, %
Ui 2Lk s 73 ) OB)E (DI, 8L 73 232) PEELTVS. BED
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ERXX A, 3D CG T AXEHOWEEERXA VEHAEL, TZRENDEEFEA XA LT
(7P — 20 T=a—2) M0 o#lEy 72V BT 28 E/ER L2 2L T, H
BB KBS MENHEL, ZhPNOBEICH L TED XS RHRERK 720
M7=t 5FERETo%k. EROMRTZEE AT, BEXXALVEE X CEHE
B 7 TV ETHMZETV, HIEFICL > THIRDEWDH 2 DY S 0% ifkam L7z
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TRLEZ X, SHROMRICOBRIZEERD.
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AEOHFHETIE, EEOHM Lz LR OHUE 21T S EEED Z & % YouTuber, 2D CG
%7213 3D CG THiE S N7z 7 N2 2 FH L TEE 21T S BEHE D Z & % VTuber(Virtual
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BT BRI D 2 IO W T D ABEHRAZ RN,

4.2.3 VTuber Q45
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Dotz BES T2V T Q4, Q6-Q8 THEEN D 2MENZ W e bho .
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