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We proposed a conversational robot system facilitating multiparty conversations.
Although conventional spoken dialogue systems and conversational robots have
focused on one-to-one dialogue, we focused on multiparty conversation situation. We
developed a conversational robot that can support conversations to produce invaluable
experiences.
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Harmony slates  Meaning
U -Harmonized  the robot isn’t harmonising with the current conversation.

Pre-harmonized  the robol is wailing {or an approval 1 harmonize with
the current conversation.

Harmonized the robot is harmonising with the cureent couversation.
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Parlicipanls’ actions  Meauing
first-part a participant made an adjacency patt {question)

second-part a participant made an second part (answer)
third-part a participant made 4 third adjacency part
other a participant asked or answered Lo the other participant
call a participant called the robot’s name
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System actions Meaning
answer answering the current speaker’s question
question-new-t
-current-l
-redetion reacting simply
nod nodding to the current speaker
none doing nothing

Timestamp t Timestamp t + 1




X 3 REEEBX
3.2 FEELHBEIAERK

AT L LTI, TEMED S S |
B BARREE ST BENAE R D T EIZ DWW T
REtd 5.

Bl Z1E, TA— KU —~T = (IR
) EVIHIXEER, ZL<DOAREEKTE D
THAINETHD. LLREKED AN
B komy —BOBIESS T2 RRD
AT AT, WIZELWY AT LIRS &
ARV, HFOEKEEZSI KO RER -
BARDOEIMEL, BREZBRDEGC, £
RoZEsIcEnND EEZBNRD. KEIC
BLRALFTOERS, MERTI8LE
WRARB 72T T, BBRRWERIZIEZRY 2
. ERROA— RV —~y 7= D)
TiE, (4= RYU—~T = IGEEE
R EWIHIFEEIMET L LOTHD
2, =RV — 3 2EY5Z L7
<, T4 _X—=bDfitet & THFEMIRE
LWeE72 k. | el k) a3EIE, &
DEERRITEH— R =~y 7 N—|C
ONWTEBEZRARZH DO THDHESZD.
SFY, XERHIBERLS, SRR
SRBREELLON LY ENMEE ST E
B BAETHIAEERENEEZOND.
ZOREFOSEML, HHTAEARA
ROFNHBEE S DREENT 5 LB 25
WH. bbb, I HBEE DRV
Rz W OPELLEIL, KEHOER
CIIDLEY A TERZBRRTWDAMRE
PEREW. L, HFEVICHEDRNE
B2 TR S - CE R, Wiz —%o
HEEB NN EBLEZOND.
7o, MMETELEL - B Z &b
WLWKFEICIZ~A T ATH DL EEZBN
5. LEXY, KRG TIEREEORL XD
TeHDOE R « BRE LB AR T B 720
2, BRFRBLOZEM R I ZHI#EL 72
DO XEEZAERT D FEICONTHREFT S
ZliTT A,

B - BAERGE AR, (1) STEIUE,
(2) FHmZEIIME, (3) UREH#H, 4 T
XU DABRMO o ANLERIND.

3.2.1 JCEINE
LEIEOR SR L LT, B - BT
ERL L FEET D Yahoo!BiE D L B = —H
A FEXRRLE L. EEOGEEE S, P
4T 101 G CHRET H L L E 2 —RFER
ENb. ZOLEa—H A MNMKHT A7
—IFFEEL, a2 —XZFEEL-. L
o — SO ANE(L B o 7 — 0 5 EXREEEAR)
TY—hkL, EF[R 1000 L E2—%Z2F L D7
LOELE2—LELTSH. BRAETY —
L7720, BERERNRZ S GEnTW

HEEZLBND.

3.2.2 FHlRE MY

MR (BR~A =) 07tk
20 TRHMRBL O ), TRFMmRE O E |
D 2B L0 D, FHMERBOMIL, STEN
NHER - RO XEO AL E M T 5 Tk
Thod. HTIEE LT, FHM kRS
(CRRI)IZ & » TILH OKILRERIZFHIEBLO
BAkA (B), HREI (1), FHMERBLLIAN (0) 2K T H
T 535, FEUIEKRTF 2 N TFET
ERRLTFREFE L L E a—Y A b T
NIRRTV 22— 2L, BIO X 7
ZAPE LT, FRETRIE 2 DE TOREFED
HELE, R, Shea ko, ShailiisodE,
PR BREER CoMmIEEZFIH L, CRF O
B aiTo 7. IR OHEE, FHSCA
ERE T IXRERN B - 872 D)% f)
ETDHFIETHD. LHOmMENEEEEE L
T, R EMEREG TRIEZHTEL TV D.

3.2.3 AL H#H

LE2—LEOLEDO LRIV E 2T —
Lo THA TH DI, HeEL AT LD
FEESZ B2 R85 L o IS UREH#H
ZIT9. SRR ER RO EE L /25T
K HICRFEBUCHEA L. #HlziE, L=
—XEIBNTE TRWERWET) &
STWDER, JAFEVATLORFELLETS
X TEWERS A EEHRT 5.
CRFHOLEHIINL— L _— A TEE L.
TERERMAT OFE R, RN HBRT 5. Rk
7o (e &), BhEA, BhEhE, fRoRE7R
EIMERWZORET D, BRELEKZRICK
% OICEEFE O FEIT L - THED T TEH#H
T5. HlziE, TREWERWET] Ok
EEREE [£4) ThroT, @i [’
W ZRECTHD TS ICEHL, BEE
W TATE) MR nzT-. £okEE, TR
WEBWET] 1T TRWEEOI AR v
I RICEHTE D,

3.22 RFEXT X T

TR T OTSORET. HHm, &R
RRBOF T HUICTHWLRLS
TF-IDF (TermFrequency-Inverse
Document Frequency), &S 5 TF
(TermFrequency), 35X OVEREHREO 3 TR
EFRHWDHZ L L Lz, HREEEETZFOX
BEONREEICBE T ARETH D, ARG TF
TR E 2T EMEORETH D, HRESH
BOIR RS EARML S & T2 R SCA
HT57-DICFHATLHIRETHS.

TFUx T ABIIE TR S B L7
WELZ T X T LT ANEND D.
LB o —SCE ARG & B L 72450
EENTLEEZBR L 2T LR 5720,
Bl Z 13558 Ton—<~ DIk ] OLE 22—



[ SHORT]

; )

) :

Around | !

Top e % = E g e E

o5 > ! T TF of E
in terms of i : adjectives | [ STANDARD ]
noun TF-IDF : i E ' s }
H | : !
‘ Sing’e E % i
y Around adjectives | Orderby i
— . TFof :
15 words H : iy |
f——— —_ ] : adjectives |
==
. | i
: \ J

. E BT
[ DIVERSE ]

— " "
i i
Mu’ﬁp’e g % s E
adjectives | orderb i
[ : Extracted Sentence | é - averag{ TF E
I i ] H . i
[/ :Eli Otherwise | T : of adjectives |
m Noun Eimiatio =R === |
I : Adjective ] L /

K4 So¥%0FFE

EZBWTIE, TE4k) 72 EOBEHGEN
GENTE-LETHHDT, TF-IDF RE%H
WTY— b5 TF IHMEE DO LETOHEED

MBI 2R L, 3CE & OBREE & tpld 5.

F 72, IDF [HMEE O HGEN CHE(Z Z Tl 101
LED D BLHEND LEOKTH Y, IKVWMED
HEEIXIAS EbIL A HiEL D, Lo T
TF-IDF A @ W4AFlE, TOLE a2 —3FE
WCBWTHEREREZR 4L 5.

B - B SCORILOENIORE L&
L CHEAEF D TF(TermFrequency) % F]H 9
Ll L. A= R =T NR—=rDL
Eo—XEORKROFTTIE, [HEZE L»
I ERFNIHEBIZRIH SN D720, TBEFHO
TF OfEiEmEmv. [ WS A O
FHIL, <DL bEaT 2k THHX
NTWLZEitnsd., LoT R »
GENDIER - BT —VRHET D
AREMENE W EE XD, —F, TF NMEWER
Y MRS Lo Kol LEaT
—HNIZ LTRSS NRWVERGTAE 5.

Fo, VB2 —3CGENITIFINRE R CE,
HHVTET XD LENFET D720, E
DFREZHICHLEH L-. BEHEK 7~10 T
HDHENLEL, FRICER - BAENRRL
NTWLXETHD. —J7, FHREFEE 15~20
ThHhDHEVWLEIL, EA - 8L Z ORI
DB TWDAREMENFWLE L2 D.

RiEOT X VR & LT T Short |
[Standard| [Diverse] ® 3 FEfE$EET 5.
SUX VI FEOD T —OWE AR 4 125R
kP
Short Bl OIEEEIL, =—V KT 548
XThHDH. HZIZ Y7 Tm—<Dik
H] iZB8WTIX, 4 —FU—~F -

DIFERNFEDS Lk Lo o3
Thd. MRICER - BERGEEZ LT, =
—IHGET D% 5 %2 5. Short gD
BEE, WREHEEN 7~10 DXEOHT
X D4FO TF-IDFER KO O M) T
Y — kL TEAL 30% &+ %. ZHThH
By I L CEE 2D, RICCHICE
FNDHEEF TF B TY— 35, BRI
W1FEOLREGEENT-XERAL, BB HE
FEXAEHAI LT

Standard HEFEDFEFEIX, =— VRIS
HEXTHD. Bz T4RESEDTAZY
— VTR TA—=RIV =D HbEDEL X (T
BN BENLIZATE] EWVWolXFETHD.
Standard ¥ DGE I, FEREFEN 15~20
DOXEOHF T, 45O TF-IDF ¢Y—FL E
A7 30% & fhi L, FERFN 1GEOIHEH iz
XEHAL, AW TF T/ — 5.
Diverse BEBEDIEEIL, =—HTIZE > TE
HNEOBHHER - FAERFETH D, S
D HERBNETe, SF VAR TF MKW
ERFNEE FN WD LHEZE EIME L
LTWb. flziE Fa— A —FU—
EV VMR T LI N RFEICHY 72
L7z, v~ F v 7oA b—1 —7
Ll LWV o EXETHD. OB TIIE
LT 5. BXOLE, BR - BRI
NDADAREMENERW =, T4 — R —~
TR—= 3G DX OICHFELTLE
9. —VRHET D AREMENELS, 2D
RN Y R RENEE X, EXDH
PR L. 2O HHEBRT, 2—W
OHEZFERFEORLIE2EmD LR E
WiIfF9 5. Diverse S DIGAIL, TERERK
M 15~20 D XLEDH T, 45O TF-IDF T
— b U BN 30% &3 5. IRICERF 42



BEte L agM L, AR TF OV iy
— M %, BEFEOFLEHOEMENZE, F
DAE DO EWRBLEZ L TWAXTH D ARE
PR s L s S.

4. BrERRE
4.1 TEMACERIR @ . (POMDP) DFFAM
M1 ZEI R QA VAT A

2 TEWTIHIZY ) REOSINE I K
HEnz & EICAEIEMATE Ob—1_—
AN LD EHBEIITE) ZRIT VAT A
M3 BINEOFRFREE S INER LT
WY e T ABA T TEWTITIED ) (REE
DOBEMFICT Fua—FFT B A7 A

FREO 3 RMAERIEL, K1 DL D R
TRHEOAF (ENENH 80 B) ¥ L
LOEHBRFICHIELTHL LW, B ARy b
OITENOMEIMEIZ DWW T T v — MMZEZE
LTCHbotz. #BEIT 24 4 (B 11 4,
e 13 4, IR 22.17%) Thotz. fE
A2 5 I1ZRT.

0% 25% 50% 75% 100%
[ (1) Passive (2) Active [} (3) Procedures

5 vy b~ OFEALENIG O Y7

4.2 FEFELOFEAM
241 : Short TEIC L 5556 (6 3855
Z:0F 2 :Standard FIEIC L A %EEE (6 6
2 3 :Diverse FIEIZ K B FEE (6 3E6)
b4 - ERR3 FEDRA (233X 3)
EROAKMEEEEL, nRy FEADL
* 1 DOXRFEORRT HIRE L2 b O & #RE
WWHIELTH B, Ty — MIEIZELTY
Hoto. WERFEIT 384 (BiE21 4, L7
4, FEIFER 22.0 %) Tholo. fERZEX
6 2R,

Enjoyment
Motivation

Personality

0% 25% 50% 5% 100%
| (1) Short (2)Standard M (3) Diverse (4) Mix
X6 FEEECOHIGEHE (L&, ERZR
ZINEE, vRy FOSR—YF VT 4 ~DhF
JRE)

5. ERRRRIE
(RFFeihazd . BFge s R OSBRI e 412 12 T A

UEssRsT) GGt 1 1)
(1) BETEAM, faliE—, AL Rl ARLo
A 2=l —va VBN UEE LT D &Fn Ry b,
B E WIS F 2 SCGE A, Vol. J95-ANo. 1, pp37-45,
2011. (http://ci.nii.ac. jp/naid/110008898123)
(EHEY)

(FageR) G114

(1) Yoichi Matsuyama, SCHEMA: A Framework of Embodied
Conversational Robots Facilitating Small Groups,
Embodied Situated & Language Processing, Potsdam,
Germany, July 2013. (FFFEEL)

(2) Yoichi Matsuyama, Yushi Xu, Akihiro Saito,
Shinya Fujie and Tetsunori Kobayashi, “Multiparty
Conversation Facilitation Strategy Using
Combination of Question Answering and Spontaneous
Utterances, ” IWSDS2011 Workshop on Paralinguistic
Information and its Integration in Spoken Dialogue
Systems, pp.99-107, Granada, Spain, Sep.2011. (F&
ED)

(3) Yoichi Matsuyama, Conversation Robot
Participating in and Promoting Multiparty
Conversation, Workshop on Social Robots For Assisted
Living, University of Aalborg, Denmark, Nov.2011.
(FRFFHH)

(4) B3Rz, ILPE—, /WAL ZABRE7 72V
F—YaruRy NOFEHEERTFRE, HRAAEYS
SIG-SLP, July 2013. (&HHEL)

(5) & 1l ¥ — , AL, GRS, BKOERe, VAT
FE, RN, 2 ANBSFEEHELO T O BRIATE
AT & REEITENERS, SIG-SLUD 2012 (AL
FIREFE 2012 EEHFEAEFRE), Feb. 2013,  (FEwt
ML)

(6) TEHEw AL, BILPE—, #EHT X, MR, Bk
DHDEMIGE Y AT LD 7= O3 FESCAERTIE,
SIG-SLUD 2012, Feb. 2013. (& FMEL)

(DASLFE—, TERERZSL, BKIERE, VORHSE, /AR,
MEWTITIEY ) 2800 2 AHREREME L2 A~ b, HAL
UMY A 2012, Dec. 2012. (EFEMEL)

(O I —, BETIEM, ZEEERZAL, /IRERI, 2 A%

DEEIETEAL Y AT A OFEGERRS 2 — ) N TR
5 26 [A4EKE, 102-0S18-9, June 2012. (EHMEL)

) TERRZAL, KA ILPE—, BRI, VPRI, REEe
Ry b OZNERFFREEACHENS & 2= OFFN, (F258H,
vol. 111, no. 225, SP2011-53, pp. 7-12, Oct. 2011.
(EHEHE L)

(10) BT, R LE—, FERREOL, /IMRITHI, 2 A3k
LFCBNMLa 2= —y a v E2iEHET 5850
Ry FOBSE, AAFTEZLE 2011 FKRFNERES,

NO. 3-10-6, Sep. 2011. (ML)

(11 FEEERZEL, RMLVE—, METEh, /AR, ERG
2L BRI ER DA I L 2B S EEE AL
HRWE, N TARERH 25 [M2E KL, 3C2-0S19-10, June
2011. (EFEMEL)

(£ i)
R AU
www. pcl. ¢s. waseda. ac. jp

6. WEFCARRR

(D) AFFERERE « fa ¥E—  (MATSUYAMA YOICHI)
BERERAERE TR - BT
T7eE 5+ 90584467




