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Evaluation of Response Timing in Dialogue System Considering Context of Utterance

Keiichiro Yoshida™!, Takuya Ohmura®! and Tomohito Yamamoto™?

Abstract — The speech dialogue systems such as Apple’s “Siri” have been widespread nowadays. However they
sometimes give unnatural impression to users. One approach to solve this problem is to understand the relation
between verbal and non-verbal information in human communication. Therefor we have focused on the utterance
rhythm as one of important non-verbal information and we have analyzed appropriate utterance timing of the
system so far. As a result, about 600msec after utterance is proper timing in Japanese greeting. However in the
actual human dialogue, overlap (the response latency becomes negative) occurs when the speakers are intimate, or
the dialogue becomes liven up. It is better to consider this phenomenon to realize more natural communication
with the dialogue system. Therefore, in this research, to analyze the proper utterance timing including overlap in
the system, we have analyzed the impression of the timing in four different dialogue contents. As a result, the
proper utterance timing is different depending on the context of the dialogue.

Keywords: Dialogues system, Response timing, Overlap, Context of utterance

1. [XL&IC

INETEFRGE AT 2L, BOLHOFT A X
Z2RaIa=r—varaRy MY, &FEIERM5EEK
THRHENTE TS, EHITEHETIE, Apple @ [Siri]
<° Yahoo Japan @ [F =T VA M| DL D 72E/ A ViR
TEHET A A7 AL ERS, TORAENLR
mEiiz. Lol, BEAAISN TV L EFEXIEES AT
Akkk@ﬁﬁfi,1~ﬁ#vXTA:ﬁLT@ﬁ@
EROZENDHDH. TR L LT, ARLOXFHTIX

FEEE U A LRHRAE R R E DS FEERPAEL TEDY,

FROVAT AT, ZhBB+HSIZBEI N TN
ZERFETOND. MEDIAI 2= — g 2B WT
HEEHRIT MmO 65% M E 7213 93%PAD L o
EbWnbil, FEMO MR EREEICEEREE 2 R
T2LTWB., FFEMEE AT AE, 5% UL RIGHE T
FAESNADA v Z—Tx2—ALRD 5. ZDLH RIS
BEZx DL, ANFLOXMEEIZIT 5IES TN R E T
L, ZOREEZMAL LY BARRFEEER SE TV
&, ThABLbLEETHLEEEZEXDND.
INETI, BDIVbIITIESEHHRO— > TH HHEE
URXLZER LTI AT T& 2. FORITHIZEICE
W, FEEAA 2 T RIS D ERMEEY AT A ORE
HEATV, EORNEBRICRIT 2 MU %iE4 A 7
DOFHE 21T - 728 — 5T, AFET O CIE G
NEIZR Y, HFEORFEPICHI VAL A ——F » 7N

*1 BIRTERFRFERE LR R HK
*1: Graduate Program in Information and Computer Engineering,
Graduate School of Engineering, Kanazawa Institute of Technology.

ELDZERDHD. A——F v 7E, FEEMICB LS
BHDHEERC, FERKY ENR-oTWVA L X, E-mkiR
179 Lo atiEo s xiciEednesnTtnsl &
DERRBEFRAFTL VAT LEBET 0T, ok
I RA—R=TF  FITONTHEBE L T BERDH B
EEZBND. £FIT, A== 9T LREBLIRET
DHEEE SRRV AT MCELEL, 1 REN DR DR
FEZBWT, A== v T EUEBORGES A I
TINED LD RS EFHE G2 D 0EMELEE. %
DOFER, FHEEORPEIZEIV AL A — =T v FIHFE Y
BUVHIR % 5272003, SURFETHEN VAL A — 31—
v T EVERE 525 60D 2 ERRIES N
oo ThIE, A= —F o TR BAEIC L - TUSE
OHIZNRRKRELEDLDZ EEERLTND

ZDOEIREERICMAT, A—"—T v TG
B A I TIEREENEC IR S b REERFETH 2
EMEZLND. L, TNHOEREEE LT-HKEE
A4 U7 OFEE, ZhETHMIF TR TE T
V. FZTABIETIE, TRk nTito
7o 3 FEFRE DD 2 FEOMFHIMZ, S 5ICHFE 2
FEREL, 34 BEOXMFEONFIC L o THIFEHX A
VT DOHBENED LI T HONERET D

2. REBFE

21 EBHE

AU TIE, 3 FEEN DR D 4 FEHOXEEIZB W TA
—N—T T EELREGEF A I T OFHIEREIT,
KIFENAE DIENZ LD W RFEFHEL A I v 71OV THl
HT D, ERTHEMTRFEARITIL, Rz andxt



26, B ¥ oxtEh, BOCHROREE, BRHE TOBEOY
FRhoxtae AE Lz, AR CIIXEONEE, 16
BECOBEURREHNP R E2BELZDDIZL

WL OMDRFEL A I VTR THILET, FDXD
IREA IV TNENERET D.

#1 KRR x5 %G
Table 1 Dialogue about the weather

Dialogue corpus Tag
Subject s ah— M LA A s
System SV, BLATT. shaa
Subject TTHB o & RRADBARE

M. s
System AT A ET A s"ce
Subject  : BIHOXRKILE S ? qw
System s BIH ORKUIMEINLTT . shaa
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Table 2 Dialogue about the MANZAI

Dialogue corpus Tag
Subject b 9 I ABIUTHERR N s

k5.
System C & H T s"aa
Subject CHIRETERSD O

HoTD? aw
System C3HFRIC HWTTN? go™d
Subject D3R s
System CEAR BT, s
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Table 3 Dialogue about the tourism

Dialogue corpus Tag
Subject BT E VA S
System D EDIDIATENTT 0 ? qo
Subject D BHZITHEDIZ ) DR, s
System A ENE S TT N qord
Subject D ERD A~ s
System R IIESITLEDY? go™d
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Table 4 Dialogue about the destination

Dialogue corpus Tag
Subject  : NTFRAFETHLHIFTL? go”d
System H T TY. shaa
Subject  : RDOKZEREHTZST? go’d
System CAPRTVET. s"ce
Subject c BANT ! s"co
System RO R EIETT. s"co

Fz, TOLX D RERICHNDXFEORAFIC OV T,
SEIERAEENRBZOND. AL TIE, FTIHE
R DRI e et N R0 5 Z E B TR SN D XEEE
HELER, SB%IEIERMENFELHEHL TN Z
EEFBZDE, BEEHEA Y 7 EHWTH THT 2T,
XC%W%‘-E’J BLEOBERAIZEFI L TS Z EBREEL

FEHEALZ JIX, Rb#EU R Z 7 E DTt E
?“é Lo, B TLIETOX TEMETHHOREN
bD. ABETIE, ML S EIERBENH D L
Ex, FE R RALFERRA G TRl ST
W5 EEZHND MRDANZ HIWTH 7115 217 - 7=
FERIZHW T A FHEOMFENRE R L DR 4ITRT.

FEBRL, A—F V=RV T7 =T ThHAHRAKRE
Hdi AR Y Nuliust®) 2 VTR L35
BRI AT DAL TITo72. HEbiEER 1 oK 4
DX EENEZ TCAHERE, VAT LONEICHKFHEEIT> T
WL REES A T EFHIT DI 3 REA TH Y,
12 #EE B IFSUREZ D<K A7 DX E LTW5. 207
W, L2 R H ORGS0, TR b B
WEHIi A2 S T W EEM D & A 2 7 (600msec) & %
ELZ. 3 RFERICBWT, A—R—=F v T7DHA I
7 & IR 5 2 LIIIERICEE LY. 2o, £
THERE OHEFEEZ A 5 BT OH N U HiRE L TEBE,
TPHHEEEZRHLT, TIhbA—N"—=F v 732D
Refti] 2 SR D72, RIZ, KD Tz Ref 53721 Windows @ Sleep
BMEZHWTRESE D2 LIk » T, A—"—F 7
THEXAI VT EEBLLT.

FEBRICBWT, 3RFEHOX A I IEHTS 6 >
DEAI 7 HUTIRAT. RUZBWT PD (Pause
Duration) (X SEFEZR L TN 5.

PD =-400 msec
PD=-200 msec
Timing3 : PD=0 msec

Timing 1
Timing 2

Timing 4 PD =400 msec
Timing 5 PD =600 msec
Timing 6 PD =800 msec

AREFRTI ,;nam%ﬁ&4 VI OFHEEAT D D,
FERRCEFERIFE S AT A%, FEBRHIC BSOS IR 4 il 1)
TETVDNICOWTIERZITRIET 2L ERH 5.
DD, RA AL a—4 (Roland £ : R-09HR) %1
ML TERTICBITILZEF 22 TEET 2L 51T L.
Fio, VAT AMOT—F (FEFERE, UGEREORE
8, XIEEOAFHER], GFHREE O WH L IGERER)
ERJELTUVATAICRIFEL, LT —FH TR
T L OBEREEC A .

22 EBRFIR

FBRIILUL T OFNETIT o7
TIE 1 #BRE ICER B O L M AKOTLATTIE, £

DFH, FKFFELA I TONTOHHEITH.



FIE 2 : R INEOBHEEITS .

FIE 3 : PEBRFIIFM AR [HE ) OLAMICTAZE
79.

FNE 4 : 3FFEN B 72 DERExFEEZ 120 Timing 34T &
LT, #BREI3FERE DRIt > TREEAIT
STWVE, 3RFEEOXA IV TiHEEITH . F
FEIESEAT O Timing & %170 Timing 228 HIZ 2
EIg21T 9.

FNE 5 : PBRE IREAT AAR DO FEAMNCFTEAZAT S .
FIE6: FIE4n65FTH1Ey FELT, Zhase
T Timing OFLAEHE (15 [\IFT .

6 FEFHDIEEEZ A X ¥ 7 OFHIEL — ik (R R D%
B)ERWTITo 7. FMIER & LT, TERD Y, T4F
M, TBLLARST VA, TEELRT W, [TEFRED,
[TE, [V © 7 >OHEBEZHAEL, 5 BT
FHIiS A LD Lz, AT, T ITHBRE A F
FEAA IV T DOENEELLEBHELTHDENE I EH
ETHHATHEL, ThUSOEBX, #BRE OIS
EHETHHNTHELE.

XIEHPIZS, Timing O&RIE, NEFFR RN H 2N L 51
S U NAT o=, £, VAT ARISEBEBRITKRDZ
SEEATHOIGA, VAT AMITR 7T — 2 BN IEMEIZES
TERWIERHoT-720, 1 3EEEITH 1500msec [
EREFDLHLEOIC L. BRREMRICKER LTSS, EITe
BATD Timing OAEDLEEZ S H —EITH L HIT L.

B 1 EBREREE A R 3. ERIIMER 72 20 RO B+ K
A 10 AN LT (CE A 22.5 7%). #BRETX, M1

RT XD ICE=F =L APNE D L) ITRFIZESTZ.

ZTO#%, 74 ¥ LA~y KEv b (Audio Technica # :
PROYHEWIP) %355 L, =X —ICHFK T INDHIERITH
STHFEEAT T2, T DL E, HKIEEIT O EEIIWHE
WL o THRREETIT) LI RLEE. £, SR
THMPNERE RGBT L L 2B E LT, ERE g
BB ORI —T & RE L.

@ Experimenter

. L Monaural
PC — : input
<«—— Partition
Monitor
Speaker

Voice recorder

Subject —/

B1  EBRERE
Fig.1 Experiment environment.
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Table 5 Mean and S.D. of pause duration of the dialogue about
the weather

-400msec  -200msec  Omsec ~ 400msec  600msec  800msec
Mean -381.1 -189.3 -11.23 4239 607.6 804.3
S.D. 119.1 127.7 1135 19.7 31.31 32.79
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Table 6 Mean and S.D. of pause duration of the dialogue about
the MANZAI

-400msec_ -200msec Omsec 400msec_ 600msec  800msec
Mean -371.0 -159.1 19.13 433.1 622.3 831.0
S.D. 105.5 126.7 97.93 73.21 110.0 43.98
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Table 7 Mean and S.D. of pause duration of the dialogue about
the tourism

-400msec  -200msec  Omsec 400msec  600msec  800msec
Mean -329.9 -175.0 2.360 408.6 604.7 798.6
S.D. 165.4 1424 146.9 34.50 48.54 41.84
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Table 8 Mean and S.D. of pause duration of the dialogue about
the destination

-400msec__-200msec Omsec 400msec__ 600msec  800msec
Mean -454.8 -254.2 -73.79 420.8 636.5 829.1
S.D. 112.9 112.9 98.48 24.23 34.66 39.38
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Fig.2 Result of pairwise comparison in the dialogue
about the weather
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Fig.3 Result of pairwise comparison in the dialogue
about the MANZAI
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Fig.4 Result of pairwise comparison in the dialogue
about the tourism
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Fig.5 Result of pairwise comparison in the dialogue
about the destination
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