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Spoken Language Understanding Using Dialogue Context
in Database Search Task

NAOYUKI KANDA,t KAZUNORI KOMATANI,* TETSUYA OGATA'!
and HirosH1 G. OKUNOf

We describe how to introduce contextual information in spoken dialogue systems for the
database search task. In this paper, we model dialogues in the database search task as con-
sisting of two modes: “specifying retrieval conditions” and “requesting detailed information
about specific entries”. Furthermore, we manage retrieval conditions as a tree structure con-
sidering their order. Based on those models, we introduce decision tree learning using features
reflecting situations in the task as well as those derived from current utterances. By using
the output of the decision tree, the system can appropriately select words from a speech
recognition result even when it contains some errors. The experimental result with restaurant
database showed that our method identified users’ intentions 19.8% better than that with-
out the contextual information. Moreover, the experiment with hotel database showed that
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obtained constraints could be applied to another domain without any more training.
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Table 1 Example of relational database (restaurant

domain).
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Fig.1 Example dialogue in database search task.
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Fig.2 Two modes in model for dialogue flow.

gooboooooooooboboooo 2moo0000
gobooooooooobodooooooobooooa
gbobooooooooboooooooooooood
gbooooobooooooobooboooboobooooooon
ooooo1l1oo0ouvuiobv4b0000000000
goo0oooO000o0o0ooOusbO0oboOoooobon
gboocooooooooboobooooboooooooo
goboooooooboooooboooooooooboo
gooooooooooooobooboooooooboo
oo0o
3.2 0O0OO0O000OO0
goooooooooooooooooooooon
gobooooooooooooobooooooooboa
goboooooobooooooOoocOooobooo
goooodoooooooooooOoDODbbOOoooo
gbooooboooobooooooooooo
e JO00OOOOOOOOODLOOOODODOO
ooooooooooooooobooooooooo
goooooOooooooooooooboObOono
goooooooooboobooooooooboooboonoo
gboooooooooooooooooooooag
goboooooooooooooooooooood
gboobOoom@moobooooooobooobooooo
gbooooooooo
(1) DOO0OOUOOOOOOUODOUOODOOOODO
(2) ODOUOOODOOUDODOOOODOOOOOOOO
(3) 0D0O0O0OO0OO0OOUOUODUOOOODOO
gooooooooooooooooooo
oboooboooboobobobooooooo
0000000 (2)o(1)yooooooooo
oooo
00 (3)00000000OoO0o0oOoooooooO
goboooboboooOoooobooboOoooooobooo
goboooooooobooooooooooboOoooo
goboooooooooooocoooooooboooo
gobooooooooboooooooooooboooo
goboooooooooooooooooooboooo
gooooooooooboo
030 () 00000000OD0O0DDODO0ODO



Vol. 47 No. 6

HEE
[7—k247| [
Bit:

[L@%g][rm%g][:m$§][rm%gJ [:m%g]

3000M 1000H 3000 1000M 3000H

(a) (b) (c)
03 DOoooOoooooooo
Fig.3 Example of tree-structured dialogue history.
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Fig.4 Overview of our system for database search task.
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Fig.5 Features obtained from single utterance.
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Fig.6 Contextual features used generally.
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Fig.7 Features based on proposed models.

000D0D00000D000000CI4MO00nn
00C16000000000000C180C190C200
C210000000000000000000000
0000000000000000
00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00D00D000000000000
43 000D000D00O0DOOOO0
000000000000000000000000
000000000000000000000000
000000000000000000
(1) 0000000000000 D0O0O000
CF(s|F;,w;) 00000000D000000
000000000000000000000
0000000000000 $O000000



Vol. 47 No. 6
goboooooooon
S = argmaxZCF(ﬂFi,wi)

:
(2) 0DDO0O0 w; 000000000 CF(reject|
F,w;)000000 R, 0000000000
000000000000000
e CF(S|Fi,w;)>R, 000 w; 000
e 00DDODOOOD
000000000000000000000
OR; <a@ OO CF(S|F,w)#000000
000000000000000000000
000000000000000000000
000000000000 @=090000

5. 0 0004

5.1 000000000
00000000000000000000000
00000000000000000000000
000000000000MO00000000000
0000mMO00000 1000110000000
000000D000000000 1,2170000
000000000 Julius"00000000000
000000000000000000000000
0000 2,1800000000000000000
000000000000000000000000
00000 19,4472 000000000000 O
000000000000 9:10000000000
0000000000 21,5650000
00000000000000000000000
0000000000000 0000000000 6
00000000000000000000074800
000000000000 C5.02 000000
00000000000000000000000
000000000000000000800000
0000000000000 0008000DO0nn
000000000000000000000
00000000000000000000000
0000000200000000000000000
000000000000000000000000
0000000000000000000000 50
000000000000000000000000
000000 VISAOODOODOOOOOOMmO
000000000000000000000000
030000000000000000000000

Y http://julius.sourceforge.jp/

ooooooooooboobooooooooooOobooooooooo

1807

goooooo1l100oooooooooooooooo
gobooooooooooocoOoooooboobooooo
gooooooooobooo

5.2 O0O0OO0OO0OOO0DOO

ooboooooobooooonb 30150001510
0/003800/000000000000O 2,8030
00000000000000000000 78.9%0
goooooooooooooobocogoooood
gobooo2000000000000000000
gbooooooooooobooooooooboo son
gobooooooooool1bcooooooboobooo
goboooboooocoooooobocoooomooo
gob0DOooooomoboooooooon 3420
gboocoboooboo el0obooobooooooono
goocoooooocoobooooooooooooon
0000000000000000 20%000000
gooooooooobooooboooooooboobo
goboooooooooboooooooooobood
gooooood

goobooooooooooooboooooooon
gooobooooocooooosoooooooooa
gboooobooooboocoobooobooooobooooooon
gbooooooooooooocoooooobooo

02 0DOoooOOoooOoooOooooo
Table 2 Number of utterances and content words per
dialogue act.

ooo 0000 000 0000 ooo o
000000 | 000 0000 000

0oo 1,220 1,013 279 503 | 3,015
ooooo 1,388 1,253 307 - 2,948
ooooooo

ooooo 1,133 1,037 244 - 2,414
ooooooo

ooooo 1,279 1,177 287 60 | 2,803
oooo

ﬁwﬁn;rﬁxeaorﬁ$na
RERHDET RS RERHDBIR

(ﬁ&mﬂxmﬁﬁ%?wm%m
- (u&mﬁiﬁ:&;‘)um@m

\:i DBHFERY D XARBIFF
] zotmoss

08 OJOOO0O0OODOODD
Fig.8 Part of obtained decision tree.



1808 goooooooo

goooboooooooboooobocOoooooboooo
ooooooooooO+«“c0O0o0bo”b0000000
goooooooooooooboooooooooo
gooooboooocobooooooooobooooooo
Oo0 «coooor’ooooobobobobbooooo
goooobooooooooooooooooooo
oMmoobooooooooooooooooooon
gobooboooooboooboomooooon
goooboooooooooooooooobooobon
goooooooooooooooooboooooon
goooodoooz20oboocoooocooorooon
gboooobooooooooobooooboooooo
obooooooobooooooooooooesonon
gooooooooooooooooooobooooo
gooooboooooboooobooooboobooooo
gooobooooboooooooooobooboooooo
gobo0oD0o0obO0o0oDbO0o0omoooooooon
gobooo-oo00oooooooooooodoon
cooboo40000000000000C0O00O0O0
goboooooosobooooooboooooooon
gooobooooooooooboooooooboooo
gooobooooooooooobocoooooooo
oooooooob200000000040o0o0oo0
gooobooooooooboboooooooooo
ooooooooooooboboooooooooooo
gooobooooboooooooooboooooobooobo
goooboooooooooooboobooooooo
gooobooobooooooooooooooooon
goooooooooooooooboboobooooa
uobooboobooooocooboOooOooooo
oobooooood
5.3 ODOOO0OO0OO0OO0O0OO
gobooobooooooooooo3oooooon
oooo
001jg0oooooooooooooooooo
goboooooooooooooooooooo
gobooooooooobooooobooboDbooon
gobobooooooooooooooooooon
oooooooooon
oo 2000ooocoobooocooooocoooon
gooooooovooooOoDbODOOOODOOO
oooooUoooUoooOooooooo/ooo
gooooooon

Y 0000000000000 000000000000000
gooboO0o0o0o0oooOoO0OO0oO00ooOoOoO0OOO0OoooO

June 2006

03 J0000DO0U00O0O0ObO0O0OO0O0ooOooOUooDUo
OF 00
Table 3 Classification accuracy of language

understanding in restaurant system.
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Table 5 Classification accuracy of language

understanding in hotel system.
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