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Spoken Dialogue System that Uses Information on

Locutionary Acts to Interpret User Utterances
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We constructed a spoken dialogue system that interprets user utterances by
exploiting information on the locutionary act level such as the utterance timing
and absence of an utterance. This study is useful for enabling spoken human-
robot interaction under situations where automatic speech recognition (ASR)
performance may be poor. In particular, our system can enter to dialogues
when necessary in which the timing and absence of an utterance are used as
well as the ASR results to interpret user utterances. We conducted an ex-
periment with 31 participants. The result showed that our system achieved
a higher task completion rate than a baseline system that uses only the ASR
results when the ASR performance was not high.
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Fig.1 Overview and example of enumeration dialogue.
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Table 1 Features used when switching to enumeration dialogues.
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Fig.2 Example dialogue.
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Table 2 Contents enumerated by system.
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Fig.3 Microphone setting.
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Fig.4 Instructions given to participants (excerpt).
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Table 4 Task success rate per scenario (%) by 31 subjects.

D01 | o002 003|004 005 | 00
oooo (a) 30 19.4 71.0 3.2 22.6 16.1 | 26.5
Sooo (b) 30 35.5 774 38.7 45.2 61.3 | 51.6

(b) 50 58.1 90.3 58.1 74.2 74.2 | 71.0
ooooo (b) 30 20.0 72.0 36.7 26.1 429 | 39.5
0ooooo | (b)50 45.8 88.0 56.7 65.2 61.9 | 63.4

(b) D0DDODOO0ODODOO0ODODOOODODOOODOOOODOOODDOOOD
0000 I0NO003200000000000000000000000000
000000000000

000 (0000000 () 000000000000 00000000000000

00000000000000000000000000000000000000000

00000 () »(b) 0000000000000 0000000000 (a)0 300 (b)

0500000()030000000(G)00O0O0O0O00O00O0O0000O0000000

0000000000000 00000000 50000000000000000000

0000000000000 (b)03000000000000000000000000

00000000000000000000000000000000000000000

o000

0000 200600000000000000000031000000000000

00000000 6,95200000000000000000 67.8%0000000000

0020dBO000O000O0000000O00O0CIAIROOOO? 00000000

000000000000 000000000000000000008,2390000000

00000000000 VADOOOOOO Julius®® 000000

5.2 0000
5.2.1 00000000 DO0
0000000000000 0000000000000000000000000 (a)

0O (h)000D0000000000000000000000 3100000000000

U0D000000000 400000400 (b)3000((M 0000000 30000

UD0000O0(GM) 5000500000000000000000000000D0000

00000000000000000000D000000000000000000000

0000000000000 (a)— (b)000000000000(M 00000000

(© 2011 Information Processing Society of Japan



3381 O0O00O0O0OO0OOCOOO0OO0OO0OO0O0OOOOOOO0O00O0O0O0O0O0C0OO0

0000o000o00oo00oo0oooDOoooooooD (oooooIomoo1ooo
gooboooooobooooobooooobobo0o100sbbOOooobDboOoToO3nbOO
oboebmdennlbOOg8OObl0OO0O0ODODOOOOOOOOOOOOOOOOOOOOO
gbobooboooodooooboooobooodboooboooooobooboooooo
gobooooooooboboooobooooboliboboooobooooooOoboOoooonoa
ooooooo40000000000000CO0O0O00O0O0O0ODOOOOOOOOO
O0O0() 3000000000000 30000000O0DO0O0UOOLOOOOUOUD
oo0oUooUooUOoUOobOO0oUO0oUO0oOU0bO0LD0OD0OO0O0OO0oOoOooooooOD ()0
gbobooboooooboooodobooooooboooooboooooboooboooboOooDo
O (poUooo0o0o0oo00o0oU0oU00UU0LD000DU00OLO0OLOUOUDOOOoDOUOOOD
gooobooooooboooooooobooooooooooobooooooboooooobooon 4
0000 (b)50000((M30000000000O0OLO0O0LOUDOOO0ODOOOUOODOO
gboooboooooooobooooboobooooooooOoOoboboobOoooobo
gbooobooooooooboOoooboooboooooooooboboobOoooOoDo
000000000000 000DO00000 (000000000 O0ODOODODODOO
0000000300000000000000000000000O0*00000000
(hyooOoOooooooUoOooOOoOooUoOooLOOooOOOooOoOoooOoooOoooOoooo
goooooooooobooooooboboooooooobooooooboooDboboo
goboooooooboooooboooboooboboooboooooobboOoooDooDo
00oo0o00oo00oo0o0oUo0ooooD (b DOODO0ODOO0OO0OO0OO0ODOOOOOD
0000000000000 00000000000D0(p0000DODO0ODOO0OODOO
0O ()3000000000000D00O000DO0O00O0DOO0OO0DOOO 2rooooo
O00o0o00o0oO0oUo0ooOooOo200000 II00000()00O00O0O0OOOOO
oooooooo “ooooroooooooooooOOoOoODOOOOODODDOOODOOOn
(hyOoooooUoOooOOoUOoUOODmOoooooUoUOooooooOoo PROOOODO
gobooobooooooooooobOooobooobooooooOooOboOooooooDooo
ooooooooooooooo “coobo”00oooooboboooooooboooooon
gooooooocdooooooooooooboOobooobooobooOoooooboOoboOoDbboo

x1 0000000000000000000000000000000D0DODO0D0O000 (a)00ODDODOODOD
gooooooooooooo

00o0oooooog Vol 52 No. 12 3374-3385 (Dec. 2011)

BRERE (%)
100
90
80
70
60 0@ 3%
50 m(b)3%

40
2 m(b)5%

20
10
0
30~40 40~50 50~60 60~70 70~80 80~90 90~100
HHERIEARE (%)
05 00000000DD00OD (a)D(b)0000DODOO
Fig.5 Task success rate for two systems per ASR accuracy.
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