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Spoken Dialogue Help System for Electrical Appliances
Using Knowledge and Structure of Their Manuals

RYOSUKE ITO,t KAZUNORI KOMATANI' and TATSUYA KAWAHARA'®

We present a user-friendly help system for electrical appliances with speech interface that
makes queries to their manuals. Users can make queries by unconstrained speech, from which
keywords are extracted and matched to the items in the manual. As a result, so many items
are usually obtained. Thus, we introduce an effective dialogue strategy which narrows down
the items using a tree structure extracted from the manual. We present three cost functions
that minimize the number of dialogue turns. We have evaluated the system performance with
14 subjects on VTR manual task. The number of average dialogue turns is reduced to 71%
using our strategy compared with a conventional method that makes confirmation in turn
according to the matching likelihood.
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Fig.1 Extraction of knowledge from manual entries.
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Fig.2 Extraction of tree structure from table of contents.
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Fig.3 System overview.
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Fig.4 Overview of algorithm to narrow down to intended item.
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Fig.5 Example of dialogue 1.
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Table 1 Result with text input.
0.5 TR 04
oooooooo
oo oo ooooo 12.4
S
ooo 146/157 (93%)
/R" " EEEEEEE 3.2
0 0 ooooooo oo1|oo2 | oos3
ooooo ooooo oooooo 2.4 2.5 2.8
4.2 0000 0OO0OO0OOOOOO
»s:0 0000000000000

u:0000040 L

/m

0 0.8
oo oo

0.6

0
ooooo ooooo

s:gobgboooboobobooboon

u:0o0ao

06 00O 2
Fig.6 Example of dialogue 2.

0MO000 470000000000000000
000000000 300000000000000
0000000000000000 137000000
000000000000000000000000
00000D00000000D00000000000
0000000000000000000 Julian'®
0000000000000 241000000000
000000000000000 PTM triphone O
oo®ooooo
0000000 14000 1000 40000000
000000000000000000000000
0000MO0O000D00D000000mMmOOD0n
00000000000 1000000000000

goobooooooooobooob 2030000000

gooooboosobooooooboooooon
goooooooobobooo roooooooo
goooo
o0oooOoO0O0oO0o0O0c0O0O0000 170ooaon
gooboobooooooooboooooooboboooo
gbooooooboooboobooooooooobooboo
goooooooooooboobooboooooooboo
goboooooooboboooooooboooboobo
goooooooo

goooooooooooboooobooooogo
goooobobooooobooboooooobooaoa
gboooooooooooobooobooboo1rb000
gboooooooooooooobooooooooo
0oo0oo0o0o00o00093%0 146/1570000000
goooboooooooooooooboooooboooboo
gooboooooooooboooboOooooooooo
oboooooooobooooboon 3200000
gooobooooooobooboooooooobo
gboobooooobooooooooooooooaon
goobooboooooooooooooooooon
ooboooooooobooooooooboooobooo
ooo 332000000000 10203000000
gobooodoouoooooboboobooboooobooboo
000000 %0 t00000o0oooooouoo
goooooooooobooooooooboooon
oooooooooooooooan

4.3 00000O0O0OOOO

gooooboooooooooooooooooo
gooobooooooboooooocoooooooboo
gbobooodoboooooooooooooboooboboo
0/000C0000Uo0 2000000000000
gboooobooooocooboooooo30b0oa
gboooboooooooboooboocOoooooboooo
gooobooooooboooooooboooooboon
oooo8r%u00ooooUooUooooooo
gooboboooooooobooooooobooDboOo
gooooooooo0ooboobooobOobobOo0ooOoo
goooobDoooooO0o0oobOooDoooo 400
goooobodoooboooooooooooooan
gooooboooooooooooooooooon
gooboboooooooooooboooooooooon
O0000o0ooUooooouooooo s%o t0
dooboooooboooboooooooooooo
goooboooooooobooooooobooooboo
goooobooboooooooo 1203000000
goooooooooooooboboooooooboo
gooboobooooooooooboboooooobo



Vol. 43 No. 7

gooo0ooooobooooooooboooOobooooooooooo

2153

02 0000O0ODOO0ODOO0oOoOoDoOooo
Table 2 Confidence measure and accuracy of keywords.

0.9- | 0.8~
0.8 0.7

0.7— oo

ooo 1 1-
0.9

ooooo 279 15
oooooo 63 17
ooo 82% | 47%

10 18 16 338
20 49 60 209
33% | 27% | 21% | 62%

03 D0000O0O00000000000o0o0
Table 3 Average rank of correct entries with speech
input.
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Table 4 Average number of dialogue turns with speech
input.
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