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Open—ended Spoken Language Technology:

Studies on Spoken Dialogue Systems and Spoken Document Retrieval
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Thisy thesis presentsy an open-ended spoken language techwnology for
enabling broader applications of spoken language processing: Such
applications shovdd handle a wide range of wherances and provide a
means to- extend their knowledge without Loty of efforts and time for
umproving human computer uintferactions. The thess consisty of seven

chapters.

Chapter 1 ntrodunces Hie thesis: It beging witiv the background,
motwation, and reseorciv objective for open-ended spoken dialogue
techunologies.  From tive viewpoint of enabling techunology, the thesis
forunses on two towget systems, spoken ddalogue systemsy ay o mow-
machine interface and spoken document retrieval systems asy an
unformation source, and specifies two researcie proplems; (1) spoken
language analysis witiv UWttle or wno domain knowledge, and (2)

untegration of knowledge on arbitrory nuwmber of domaing.




Chapter 2 reviews the UWterature related to- spoken dialogue systems
ondl spoken docuwment retrieval systems:  Covnawectional systems st
depend o Limited, domain kinowledge and can wnderstond wirat users
soy to- a severely lumited extent:  Thaws, there remoeins o wide gop
between wirat the cwrrent system con understand and wivat wsery
expect U to- dow  In othver wordy, tihe above two- researciv problems ave

ervfieod andd wnsolved ssmnes un He Wteroture.

Chapter 3 presents a solution to Problem (1) in spoken dialogue
systems: A robwst language uwnderstonding method s proposed for
Malogue systems on o datobpose search task. General context models
for the database search tosk are covstructed and the context
nformation obtained from the modelsy Ly incorporated into Hre
language wnderstanding methoo. Experimenty with an actual spoken
dalogue  system  demonstrate  that the  resudting language
wnderstonding metivod  performs witiv high accuracy when one

swifehes a datopase.

Chapter 4 deseribes o solution to- Problem (2) un spoken dialogue

systems. I+ addresses a spoken dialogue system that consists of mudtiple




subsystems on different domaing, and con be easily extended for new
domain knowledge. The main Usue of the system s a domain
utterance. The key idea of tHhe thesis (s to- design a meta-level metiod
uutead of designing ndividual domain selection metrods; a new-
domain selection wmeto-level method s too check whetihver the
previowsly selected domain showld be kept or not:  Experimental
resudts indicate that the proposed domain selection method achieved
better resudty than conwentional metivods witiv providing He means to-

extend new domain knowledge.

Chapter 5 describes o solution to- Problem (1) n spoken docwment
refrieval systems. I+ addresses a spoken docuwment retrieval system
positlony of arbitrary keywords v speeci database. To realize fast
onds accunrate term defection, thwee types of Hwe open votabuwlary
ndexing metivodl are tondemly combined.  Experimental results
ndicate that the proposed methvod clearly owtperforms conwventional
spoken term detection metivods, especially wien searchving for ouwt-of-

vocabulary keywords.




Chapter 6 describes a solution fo- Proplem (2) v spoken document
retrievel systemy. It addresses an ndex combination metivod for
spoken term defection systems.  Sumply combiniung mudtfiple noexes
nereases e indew size, wivev posesy proplemy of o highv storage cost
onds slow searche speed.  To- suppress Hhe nerease of the undew size, o
selective ndex combination method s developed witiv the owt-of-
votabpulary reglon classifier Hiot refurng the score of uwnknown ferm
The method iy confirmed to- be capable of suppressing the uncerease of

Hie ndex size withv gaining mprovements of Hie searchv accracy.

Chapter 7 concludes Hrie thesisy withh a duscwssion about tHre

contributions of our study and future diarectons.
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