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Intervention Functionality in Multi-party Conversations
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Abstract: Towards a collaborative environment between humans and robots, robots are required to be ca-
pable of properly participating in multiparty conversations. This study proposes an autonomous robot that
can participate and intervene into multiparty conversations. First, we collected human conversation data and
based on the data analysis, we established participants’ behavioral models. Then, we implemented the mod-
els into a conversational robot system. The system can estimate each participant’s conversational dominance
and participation role. It can also produce attentional behaviors and intervene in the users’ conversation in
a proper timing by predicting a chance that the robot can take the next turn. The results of an evaluation
experiment showed that the proposed system, which considers dominance and participation roles in deciding
intervention timing, more effectively encouraged less dominant participants to take a turn, compared to that
without such functions.

Keywords: multi-party conversation, conversational dominance, next speaker prediction, conversational in-
tervention, communication robot
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1 7= Y UREROT
Fig. 1 Snapshot of data collection.
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*1 http://www.xbox.com/en-US/xbox-360/accessories/kinect
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Fig. 2 System architecture.
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3 GEWIREE

Fig. 3 Overview of the implemeted system.
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*2 http://www.dev-audio.com
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*3 http://www.vstone.co.jp/products/robovie_r3/
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Table 1 Part of the question and answer database.

Q NN=TFURoTRIIFHLD?

A HEN=N=F YR EERET BN Y bO—D2 T, L OWEBRIELEATHET,

A2 MFIZIRED L) BA AV EBHFETTN?

Q  MFEDIL?
A

MEEDDIE, MFRAOFEM TS, F ok CIRR D2 S D04 T,
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*4 http://taku910.github.io/mecab/
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Table 2 Sight-seeing locations and each tourist spots.
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Fig. 4 Experimental setting.
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Table 3 Classification of interventions.
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R4 BAELBN AR E BN AREEE L OMHBRY
Table 4 Correlation Coefficient between No. of Random Inter-

ventions and Avg of Influence Point of Valid Interven-

tions.
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Fig. 5 Left: Avg Score of the Intervention Influence Point.
Right: Utterance Ratio of Less Dominace Prticipant

in Presence/Absence of A2 Utterance.
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Table 5 Distribution of Interventions considering Speaking

Turn.
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Ry LaErbL, BEREOEHNLZT TR, AL
LoTEI VS FEPELNLDD, SINEOEKR Y b
NOERED L) IZEAT 2D L) HIZOWTHRE
FBRLZFNID AT ZZ LS €L v AT AL LT
BhdD.

9. BHWI

RIFFE T, & ABEEHCIREICEmL, KM AZAT
IEHBIRFEE Ry FoEHEHWIZ, ANELOE AR
BT AaI A r—va vk, B, S5%E, i
MATE), JSaiMEs Mt v o B a0, 7 UWE L,
TN FEELIETENAT AT L2 ff R L7

977



{ESRMIBH 2543758 Vol.58 No.5 967-980 (May 2017)

WREV AT LI, ERICHIF L) B L% 4 L2 LT
LRESMEOREL 2HB TR L, EUIHAAY A 3
YT AR, ANEE RN LATEIT A 2 LW RER
VAT LTHA.

KYAT L L BEFEMLER LIoRFEN AT, &
EBIZAATH L) BAFICRE LSFHED & o NI RRHE
DRMDTRETH B Z LW h otz 72, BUVEEEERE

, BAEOBEART L) BRI EIT) 2 LT, BEED
VKT R FE DA R B 2 L AURE N2,

L1510, SHICFHM R EREZIT) L TY AT AN
COREAFTEHIMTREL &) ERFET S, 22218
AR OEBRTIIRTE 2 B S D &) B5E & B0
WEBINF K L THT o T 729%, B OB WS 2t
LTREEOPHEMR LY, BAENEZRD D Z & TERE
B ANBTOERREDESR, KEOBEIHELS5 25
NEDREIPEFE LT, MRT, ZFEShEICLS
FEEHE 247V, AT R Y DO ERTHRZ OBET
HHEERPRBICED L) ITEE L LR L0 %5HET 5.

Wk, REVATLADPEFECHEEL G2, ZOHIH
EHoCAT ) S ENHERE UL, RV AT LIS AESE
FRCBMTE R TRL, w77y )T —vary
AFLELTURATES., AL LWIREWTEREICHA
FTHERY MIEmICETARRD S, HHGeMt 721 c2
CEHomintay ra— L, BoEwiEs e amng
R L) BE AR L IChBEA .
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Fig. A1 Speaker gaze behavior models.
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Fig. A-2 Addressee gaze behavior models.
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Fig. A-3 Third participant gaze behavior models.
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