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Development of Emotional Expression Emphasizing System to Enhance the Social
Presence of Al Agents
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The purpose of this research is to emphasize the emotional expressions of Al

agents with various information and to enhance their social presence. First, the effect of
emphasizing emotional expressions using sound information was verified. It is clarified that
emphasizing the emotional expression of the agent™s synthesized voice with BGM makes it easier to
convey the emotion, and as a result, increases the social presence. Next, the effect of tactile
information was verified. In the experiment, subjects had a conversation while holding hands with a
conversation partner through a robotic hand. The partner performed operations to grip the
participants® hand strongly at the part where the partner®s emotions were heightened. We found that
the movement of the robotic hand according to the flow of conversation makes the subjects feel that
the robotic hand was the partner®s hand, and that the feeling of gripping with the partner®s hand
increased the social presence.



¥ X C—19,. F—19—1, 2—19 (58

L. WFFERIAG S AN OE BECTREGLEEFFRMELEL
ZAvw— A —HRJEE Ry NE, 555408 L T A KODIMBAADEFRECHT 2RMMAE 20171 &Yk
EXBETD Al ==Y = P HEERISE L LGS i5.9%—3F"%‘I:7c5ﬁ'E\5 [BEYZIEDLL

7. BELESREED Al 7 — M2 K » TERREMO 45.7% | 29 1% |
ICIRHLZ R L TR0, MITEE LT D480 00 & Oty

L 7 5 RS S AT S, Siud, Bifpo=  T4SKISEERAEICHERE
—Vx hORAMEER ABAMOMELRLE> A T—IT FERERHITS AR
(AR BT BTFER) BTl D = L A5 < JE H2RFERORIE
LTNBEELLND. HAMEFERIRILS UL,

FELNT DEPUEA R S, 22— NS AMTFD LD
WEE BN RRESCHFCTHELNT THLH XD L HITR
HZ BRI, kY, =—Y v Miz—
B OREFARREIZIS U= N ATREIC 72D (Bl 20X, MY

GG R XS
BAEE N RIG N
Cnrrral0

HELLOa—FoIUREELERM L CEELNTDLEE). & & BT TR
WPEER OFARIE~ » 7T, 20X 9 AERER R (= E (R I

Ry N OARKE KB, MaE7 3 Y XA, ERHEE
TAAY ALELZBERLAMNE LTEFTT0DLR, 22— 1 H2AWFERMLICE S Al =
PRT—T = MK L THHER - BB L C —T 2V FEDOEFERZED &

CHBZEBHHRE BoTNG. BED Al 21— - R DR
¥ hOEROTENENMESND DL, ST ERERILT 5 FIEOBRRBRNEE THD.

2. WHEOHB

BfE, Xy NU— 27 SRSz oy (RA~v— FFEEETIND) 2 Al =—V =
U MIME L CEFRIET D Z EMAREIZ R > TWD . TV R, 2 —F DX A 7 (2t Uizt
R (A~— 7%, HEHE, oRy b)) ICo—2 2 ARV RBY, 22— 2 BT 540
ENHNDZENTREND. KO EMIL, EDX I RHMEBICRVBE > T TH—FRA
MHFEO LI IC—Y = v Mo L CURIER B E 2R T X015, LU T 412
RIE L2 DA OMIE FIEE2 T2 2L TH D, 2 KD, 2—F b ORIER -
ARSI S W CTERSCBIE 252 - #HE LR X0l ZEmN™MT25 k5152
CHIRETCEX D, TOXRIRHRIIBITAT—Uxr NOBEEROT A UG A TR T ARAK
e alErEcHh 5. Miro— 20 Mb (72038 T2 BITHE T, FICHEEER
THEMFERZ 0T 5 TRMThITE 2. 2 LAIZE T, S1EHREA0E N UK
BERARPFHIRT L TEDABDL LKL EE D2 Loa—F g hrEd 252 LT,
HAIEMOGEIARAE LRSS LD 7 7 a —F % L 5 S E M Th 5.

3. WDk

(1) EHHRIC K DR TR

ATZETOERNC L B &, MERCBWTHTORIRICEE LY 5 2 501, S AEORRTEH
73 55%, HFHEOBEREHRN 38%, FEONFEDSTEEMN 1% TH Y, HEEHRN/EE L S
TS, 22T, HREROXREEZVLICSEHE - BEREER OUT, EE®R CHiET2,
DIZHRIER O R EZ VIS EH R THIL T 2 DB ARMEOK L E 2TV TH D, Z O
~OT77Tr—F L LT, Al =—V=2 hORRERIUEB L. =— VoV FREFRTAEX
ETOHELE LT, 2—VFOPEEZERMT DU ~A 2 REENFETOND. Bz, 7— FNED
ROT 4 TRTFPETHNIIELZE DI, KBHBEOXRTT 4 772 FE ThHIUXE LIFICEM
TH%, BERBICL - Ta—F~DOHEERT LT, AL LIELLSEOLNDATREELRH
5. BEOSTFEERENTIL, BLZ I/ ELEFIICLEL2HEA LT AFENREREINTEY,
FERAICIX L D EMROENEF ARG AR L Bbns ), T TIEABOFIZ X
HRFERBLE RIS T ORELNME SN0, HEHEROREZMIET HITITES 2. A
WROT AT TITEREFE 42, BRES (50 /0 EAOGETC BGM) REEEHR (M
W22 TLXIEA) SofiEiE) CTHRFAL, LvEEE N -V v bera—PF B S8
5L THEMFEREZBRILT DL THD., T2ARLTH LIBT3y 7 7 X ORIEEBL
FAMELY A —"—=ThH Y, 2R EL BCGM EFEOFENRIZ L > TN TWDHH, NTE
NICEMKEZ RS Z LR ARG LLE U TS, 2=V b T o AXF Yy T 72D L HIT
DL BNTAFETH D728, BRI Z HEHMIZ A OZNTEST 5O T/, il L TR
THHNEARTARD L, fEMFEERMRIbIND &5 272,

(2) fRTEEERIC & 2 RlE R BLREH
TV = FPWEER SR A RO 2 LT, BURSPHER 72T T T T b IR 2 ARE - SREES



HZLINEREICAR D, F 2T, uly by LG REEET S 4 2 28R L, fili Ckds 4 7R
T5. BUELTZmR v by RELE KRBT N4 2% T, VTuber & FEEILD N—F ¥ L%
YT IR EOBRTFRUSH LA R MERELIZE 2 A, SINE ORMEN b RZIEESBL L A
DA ETDREEMENRIBEINTZ. 2T, E0VA U H T T T 4 TIRRFRITEB W CTHRIZ L 5
AR ONEERIET D728, #HEHERK TOET AW & Ry by RRIGRERT A 2 %
MAGbE, FERVAVRPLRFEL TR E Y I 2 L— ML, BEREE RN TTEZ
RIED E WD KRB VX T v a BT EREITS . EDHIT, FORMRAEAIRZER O
CCx—Vxr hEDEEFICHLIGHAL, CCx—Y v hérRy hAVRZNLTEZIEY A
W DRFEZIT ) EBRG ET 5. ZOFERTIE, I—VI/F%T427V4 VR ~v K
Ty b, AR~y Ry b TENENFERL, BT A WEEE0ER & REEICREE 38T 25012
BWTFLZBMSELIEHEL=— 2 T,

(3) ==Yz NEDHERfA L HT T T a DI DOfTE P DBIS

ANeZ—Vxr NEDHEREfA V2T 72 a BT, —F 05 OfEHIg 2w
%ﬁb,Ebwﬁm%ﬂﬁzk%ﬁ%%ﬁ@@%%m#éifﬁ%?%éﬂ%ﬁﬁ%é.L#L
RRD, %%ﬂﬁ%ﬁ@#ét i OB W iR carRy hOoREEFE->TLTCLE
ok BRI B a2 T A 35 2 &#I% 725, HlziE, EdkorRy ko R
WZRWTIE, AEfig > TV Bl 2 BT 5 72 OIIX AR OGO X 5 7kl 7e 6 (L fF
%M)Tﬁﬁ%%gbfwé.ﬁﬂ%fﬂ,nﬁy%%ﬁﬁ&%%ﬁ®?ﬁ%%bf%,nﬁﬁ
T UCTHRET 5, 2) iUz, 3) £EIRE TRERIR Y 2L Eni ) 3
0®%$%%O%<i%ﬁﬁﬁgiﬁMﬁ?/ﬁ%%%ﬁé £, OB YTHETS] L
T D) HEOMBTRPRICI T DirERELZ ML, Long Short Term Memory (LSTM) * v k
7 — 7%mwfﬂﬁﬂﬁ%ﬁ%¢é%w%”%7w%% KT D.

4. WAk R
(1) BTHEWIC X ARG R A 9%
BUEDE L — Yz M EHy B
ARBEFROLTNERMNTETEHLONEL,
BERBENZ LW ER AL L XA
Téﬁ‘%®»ﬁb#?éﬁ#ﬁéihf
WA RBEMEN S D, 7, FHHAREME 5
TIHEE N2 =PIz 0 12 <, I—““ %l
= FPOANBGLEZIETIEDLEWVD
WHEZHERT B0, TP = v RS
REMEFR TR T AT IAT 4T wpatar: [l emtee [l ratar
WWHIRZAONDINEEIGET D EREHE
i L7z, ZORER, FHARAMEF OHRT
X ED XD ZREIE TREL TV 2 O
T%fV%ﬁDAW%Lé%ﬁT?é:&

PHERTE Iz, 2k L, #IFIC L 50 (j F}
WREIERBE L5 T2 2 L TEERA
(E T Cho THIIENMED Y, A6 L

SHEE B AR R S (R 2). |

S eSS EIES
e L

p<.05 p<01 p<05 p<.05

o

~

w

w

Tz h R BRI ER L TR BRI AEE AWL*
TE AWM CHITEED L 5 7o B )

ISR A CE D8, BROHCL— M 2 HEEHIcL 3 EHAARERD
W TET R XKL T, B 7R R % BIERBRE

HNRMLE LD, 720 5 RBERBTL L

TEHREAIEERRAZRZEL, %@ﬁwi%m&#é%%%ﬁok.%%%@%%ﬁkLTBGM
& SE, [&IE % SEEMICRBLT 2 BREGE 2 OGS IO A TGS 21T - T2 /6 8, RIFEOIR
& [RIBRIZ SR 72 B Al %f@of%mk%méﬁé EMTE. EbIT, BIER AR AT RIC
Mz 7=% T%Wfﬁm%@xj%%m&bé ENRTE T, T2, RUT 4 7T REERFICBONTT
BGM%SE%mthQ,i—vi/k@AW%Lé%%L#&%Té%mLé@é EMT
X2 TROHDOHBITE W THIC BGM IC L2 FRABE RN K LEEE CTH -T2 (X 3).

(2) il I K 2 s 2 B R
2-1 WA TOET AWEEICR T 2 H R % T 7 2 3 U TORMERBUE

BEN TGN VDT E DO FOREEZHET 0 R v by REIE KRBT A4 2 ZBF L,
UK CO BT AW I H KT A R 2l BbE b 2 & TAEUDMER « SFERFE
@%%Lopf%ﬁbt(ﬂ@.%&@%%,?N4x%ﬁbf$oﬁ?%ﬁﬁ#é:&ﬁ
INDDOFIENGH > THZEMIEARE FHFHHE ffbfwéﬁ%f%@ P TFAEIR
L RIFEDRT) ﬁ)%ﬁméhé WG InoTz ( 5) HTHEEOH LI, BIERE 55



P00l RET 4 THBERR | PpRAT 1 TLBHERER

p<.001 p<.001 p<.01

p<.01

—

_ 7

A—NORE  AMBLLE  FELATRT S A—=NORE  ABBLLES  ELATRTE
(WWEERTT 4 7) (FWIZERYT 1 7)

p<.001 p<.05 p<.01 p<.001

p<.001
I’—‘ p<.05
—

1
A—=NORNE  ABHLE  FELNTRTE A—NORNE  ABBLLE  FELMTRTE
(BWIEERTT 4 7) (BWIEERYT 1 7)

—
L '5'

p<.01 p<.001 p<.05

A—=LONE AffIBLE  EELTRTS
(BEWEERYT 4 7)

S 72 B 7O W e Bk o4
7 AT R Rl R AR i R

3 EF1EH (BGM, SE, #EREZE) [ X3 RIEGRBMHA
HMCFEHMIEDL LV, REFOWNE T AL ZADEEX LORMIZE > TELE LD THFIZT
FRONTWHWDAEE] DKL TWDZENghoT-. LizRo> T, T3 A8 E BSFHFOH)
XKD LD THDLEHELOND LD ITMTIERT A A TG ZBET D 2 &0, ZEMILH
BOBBEIZAES T LB DND.

—J7, HERFEAIE, SHERNFERH > THLFEOREOHIIC L > TRILEN DR, ZDHE
IINBERIFIEIC L D~ A FT ADEELELZ 0T WA REM DV RR Sz, H2r0fEE ok,
MFPEOET AWML L TN, AL OMEN—EBEICL > TREOND THTEOFTEE -S> TWVDHRK
T BNERLTCWDAEEERSH D, LIz o> T, Z2MILARKR7ST Th Sk & o5k 2 =5
THEEICIE, REMNICT ANAAPHFOHERTH L LIE T WK DI, PG L — (R E 72
LEINCT A AT T HUERDS.

2-2 RAEZEM D CG =— Y = b & DFREEA 52 T 7 v a 21T DGR BLRH

FABZEM D= —Y =2 N EDFEREEfMA 2T 7 v a B WT, ==V NET AR
VAZER LSS, BBIT 2 RTMICRRSINDLDIZH L, ZOFOoRELELRD2R Y b
v RIE 3 WICHICAFET D720, TNOORICRTEOFIENEL D, ZOWRITEOFJEITIE &
DRy AV REESHELTLEI D, =—V 2 b EDEMLAREZKRT SE58N 0N H
5. TR L, =—Y = bDO%%E HMD (Head Mounted Display) T 3 RtHIIZE <L,

A—=LONE AL LE
(BEWVEERYT 4 7)

LS

DR

=
P

Y

=k S s GBSt S e
(R—=RF1V) (NZER - SHERIF JEHY) CHERT JED )

4 BFHWR TOVET B L FEEMT A ADMHEDREIE T DALER - SHERTE



ZTOFOMEIZER Y by RERET 1 3 5 7
D EWRITDFJEEFERTH I ENTE,

i\ AT 1 s —

igrj MIARSROND RIS e mcpreamLT s
- Y

HMD i+ VR & AR o> 2 A S (rakm)

0, VR BRI OB BT |
Fo 3D EFASEELCERTS. & Lk :
noonwdhnrod 27 z—2% (VR
Sl AR Z0F) b5 4 AT LA m R |l

v by RRELEERDA ¥ 72— REFEHOEEICVD LS T —
2 (Dis GefF) L&ty 2EHAFMm BLE — I
L7z, ERTIE, =—Y=r MIAKT
FCHH L2, BERBNZLLS, 7 —

Ry by FOBEREEOMHICH> BICALFERLE .-ﬂ
TWSEBLIC ok 9 THD. £ e

D=, AT K D IEIE R BRI O 2h R ol
FOTNORMZBNTE R b ho A e R .
P —F, T—Ux o NSRS EOE HFEOEFEEELWERLT H—_l“r « T
WMZERW T VR &ff & AR &0 T

b Dis (L0 b @22 R E A
Zf‘l’ﬂﬁ‘ﬁi %Fﬁﬁi@ﬁ@%%bé?ﬁ%!i HFEEH 2 ERELA-VWERL = * %
AR &LV S VR MO BNFEILRE = __{ At

WZ EWRginoTz. VR RUECHEA L
VR HMD (Meta Quest 2) TiXH®

JEMMZRIZEDIL TS 2D, FItil #E D < 001, ** p<.01,*p<.05 T p<.1
BEAmT R e—y 2 OF LR IPECNTS N N PNCY
B LR TEAMoT. TIUCKL, AR N e
SMECEM L7 AR HMD (Microsoft X 5 ALER - SHERFEIZLD
HoloLens 2) 13=—Y =0 "2HET 5 ZEMEF KR L B E ~DRE

L RER oy D JED RSB RAIIC 22 - T8

v, BFETIHEICTRICEZRT 2 THEUHEBIZE > TEZEMO Ry by REEE
RAZENTET. 2F0, AREMHTIE, BHOMZXIZEoTo—Y 2 FOFELrRY Ay
RERIAICRD ZENTE /o, Dis fFERIC< M E Ry by REDGBENRIEAEL T
BY, ZONBENZERILERICEZAETH-T-ZENEZ NS, L= ->T, ARM HMD %
AT 258101, Ly A ULIZ LT & I iRBR A2 1T 9 30 (REBRIZEBWTIET) &R
ROVE D IR ERIR T 2 TRALEL 2D, ZOREITRAEREEFTFTHS.

3) ==V DR A XTI a DD OE Y DRI%E
FRoOEBRTHEALZaR Y by RiZ, AL
DL BRFEHMEE L TWD. BT E T
2Ry by FNICELE LT H AMLO kit %
BRP2WEHIICTIVERSH LD, oA
DT WE NS H. £ 2T, i
V)aryarkEMmE L THERAL, FaFEEE
o) ary TAEORAATEHEREXNE Y
EREYELT (K 6). ZotriT, HAEREHFR s
EWFEND AR FDOL v F A7 Y — I HHH _ . e [
ST BT 4 o F (SRR OBl i % 6 WRRrBEREAME Y
BN WIRER T RTEENT 5 2 LN TE, REICENFN 5 AOBMAEE L TWH=D, 25
MOMEBERELISGTHZENARETH L. F2, TOEHXIIK 0.5mm THH.

OBV OERHEIZER Yy "NV ROREFEMERU T VX VD — N adt, FEHE,
Balr, ik, HECH, <F<B, ML, M, B, BT 9OREBICBIT A ERESY
FHAIL72. 2 OFFEREND 9IREBAAIT 5 LSTM (Long Short-Term Memory) €7 /L%
M L7 fE R, 2K T 76.2% D IEME CHBIFRETH D Z & AR LT, fREHIE O, =0
Bix OFFBEREEIN U T TIAHAA LTI ZENARETH D, U T IVH A LB OREF IR
DY 7 HHM : hips://voutube/SUGSdwSkSKE

COMRBEEALE T a 2023 ICTCTEREEITD, A X T 7T 4 THEH (PC #E)
EZE LT (BT ERE 164 9, 2THRT LI T AEEESh, ZOHRhs 7 ar I AFKED
FEICED B 7 (AL 4%) N2 E).



https://youtu.be/5UGSdw5kSKE

22(3)
2020
305-316
DOI
10.11184/his.22.3_305
, , 61(4)
2020
817-828
DOI
10.20729/00204232
, , 103(3)
2020
131-138
DOI
10.14923/transinfj .2019HAP0022
, , 61(2)
2020
254-261

DOl




35(1)
NPC 2020
DSI-A_1-10
DOl
10.1527/tjsai .DSI-A
Kazuaki Tanaka, Kota Takenouchi, Kohei Ogawa, Yuichiro Yoshikawa, Shuichi Nishio, Hiroshi 1M
Ishiguro
Maintaining the Sense of Agency in Semi-Autonomous Robot Conferencing 2019
Future Internet 143
DOl
10.3390/Fi11070143
16 0 5

Kazuaki Tanaka, Reo Mayuzumi, Tomomi Takahashi, Sho Takaki, Natsuki Oka

Robot Mediated Handholding Combined with a Mobile Video Call Makes the Users Feel Nearer and Closer

International Conference on Human-Agent Interaction (HA12021)

2021

Tomomi Takahashi, Kazuaki Tanaka, Natsuki Oka

Melodic Emotional Expression Increases Ease of Talking to Spoken Dialog Agents, International Conference on Human-Agent
Interaction (HA12021)

International Conference on Human-Agent Interaction (HA12021)

2021




Yuki Kubo, Natsuki Oka, Subaru Hanada, Kazuaki Tanaka, Tomomi Takahashi

Automatic Utterance Selection Based on Prosodic Features of Children®s Vocalizations, Advances in Artificial Intelligence

JSAI 2021. Advances in Intelligent Systems and Computing

2022

2021

2021

2020

48

2021




48

2021

HAI 2021

2021

Yuta Watanabe, Yuya Onishi, Kazuaki Tanaka, Hideyuki Nakanishi

Trainability Leads to Animacy: a Case of a Toy Drone

International Conference on Human-Agent Interaction (HA12019)

2019

Shoto Fukui, Mia Hamada, Taiki Kusano, Shohei Kodera, Rikimaru Tanigo, Kazuaki Tanaka, Natsuki Oka, Yukiko Nishizaki

Sales Talk of a Robot at a Flanking Position Gives Positive Impressions to a Human Customer

International Conference on Human-Agent Interaction (HA12019)

2019




Akane Matsushima, Natsuki Oka, Chie Fukada, Kazuaki Tanaka

Understanding Dialogue Acts by Bayesian Inference and Reinforcement Learning

International Conference on Human-Agent Interaction (HA12019)

2019
2020
2020
HAI 2020
2020
Al
HAI 2020

2020




33

2019
Melodic Emotional Expression Al
2019
2019
0
2
2021-197422 2021
2021-033983 2021
0




