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INTRODUCTION

Spoken language systems aim to provide a natural in-
terface between humans and computers through the use
of simple and natural dialogues, so that the users can
access stored information. In this paper we present our
recent activities in developing such a system for the ES-
PRIT Mask (Multimodal-Multimedia Automated Ser-
vice Kiosk) project. The goal of the MAsSK project is
to develop a multimodal, multimedia service kiosk to
be located in train stations, so as to improve the user-
friendliness of the service. The service kiosk will allow
the user to speak to the system, as well as to use a touch
screen and keypad. The role of LIMSI in the project is
to develop the spoken language system which will be
incorporated in the kiosk. High quality speech synthe-
sis, graphics, animation and video will used to provide
feedback to the user. We have developed a complete
spoken language data collection system for this task. In
the actual service kiosk the spoken language system has
to be modified so that the multimodal level transaction
manager can control the overall dialog. The main infor-
mation provided by the system is access to rail travel
information such as timetables, tickets and reservations,
as well as services offered on the trains, and fare-related
restrictions and supplements. Other important travel in-
formation such as up-to-date departure and arrival time
and track information will also be provided. Eventual
extensions to the system will enable the user to obtain
additional information about the train station and lo-
cal tourist information, such as restaurants, hotels, and
attractions in the surrounding area.

SYSTEM DESCRIPTION

The main components of the spoken language system
are the speech recognizer, the natural language compo-
nent which includes a semantic analyzer and a dialog
manager, and an information retrieval component that
includes database access and response generation. While
our goal is to develop underlying technology that is
speaker, task and language independent, any spoken lan-
guage system will necessarily have some dependence of
the chosen task and on the languages known to the sys-

tem. The spoken query is decoded by a speaker indepen-
dent, continuous speech recognizer[4]. which makes use
of continuous density HMM with Gaussian mixture for
acoustic modeling and n-gram backoff language models.
The recognition lexicon has on the order of 1000 words,
containing 35 station names. To meet the MASK project
goals the number of stations needs to be increased to
500. The n-gram statistics are estimated on the texts
of spoken queries. Since the amount of language model
training data is small, some grammatical classes (such
as cities, days, months, etc) are used to provide more
robust estimates of the n-gram probabilities. The out-
put of the recognizer is passed to the natural language
component. In our current implementation the output
of the speech recognizer is the best word sequence, how-
ever, the recognizer is also able to provide a word lattice.
The semantic analyzer carries out a caseframe analysis
to determine the meaning of the query[l, 2], and builds
an appropriate semantic frame representation. In this
analysis, keywords are used to select an appropriate case
structure for the sentence without attempting to carry
out a complete syntactic analysis. The major work in
developing the understanding component is defining the
concepts that are meaningful for the task. The con-
cepts for the MASK task are similar to those used in
our L’ATIs system[6].
fare, change, type, reserve, and service and have been de-

These concepts are train-time,

termined by analysis of queries taken from the training
corpora to augment our ¢ prior: task knowledge. The
dialog history is used to complete missing information
in the semantic frame and the dialog context may be
used to provide default values for required slots. The
response generator uses the semantic frame to generate
a database request to the database management system,
and presents the result of the database query and an ac-
companying natural language response to the user. A
vocal response is optionally provided, along with the
written and tabular information.

DATA COLLECTION

The collection of spoken language corpora i1s an im-
portant research area and represents a significant por-
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Month Jan Feb Mar  Apr  May
Ftspeakers 12 42 78 106 113
#queries 208 1603 3825 6219 6853
total #words 1.6k 122k 29.0k 44.4k 48.5k
#distinct words 271 691 902 1015 1049
#new words - 420 211 113 34

Table 1: MAsK data collection status

tion of the work in developing a spoken language system.
The use of additional acoustic and language model train-
ing data has been shown to almost systematically im-
prove performance in continuous speech recognition[5].
Similarly, progress in spoken language understanding is
closely linked to the availability of spoken language cor-
pora. For MaskK we have recorded 113 speakers for a
total of 6853 queries. The cumulative number of sub-
jects and queries recorded are shown in Table 1. The
average sentence length is 8 words. Each query is tran-
scribed and classified as “answerable without context”
(13%) , “answerable given context” (67%), “politeness
forms” (<1%) , “out of domain” (<1%), and “temporar-
ily out of domain” (19%). This latter category refers to
queries which were not treated in the version of the sys-
tem used to collect the data, but will be treated in future
versions.

EXPERIMENTAL RESULTS

The Mask spoken language system has been evalu-
ated on 205 queries from 10 speakers recorded using the
data collection system. The speech recognition word ac-
curacy is 85%. Natural language understanding of the
exact transcriptions of the same set of spoken queries,
without removing spontaneous speech effects such as
hesitations or repetitions, is 93%. The complete spoken
language system has an understanding rate of 79%. We
expect that as more data is collected the understand-
ing rate will improve, as we observed for our L’ATIS
system[6]. With a speech recognition word accuracy
of 94% we observe essentially no degradation in perfor-
mance using the recognizer output instead of typed exact
transcriptions for the I’ ATIS system.

A frequent understanding error is due to sentences
that include 2 queries such as “Je wvoudrais réserver,
remontrez-moi les tarifs (I would like to make a reserva-
tion, show me the fares again.)”. While we instantiate
correctly the 2 caseframes, we are not yet able to treat
this at the dialog level. Another common error arises
when the user makes an implicit reference to a previous
response given by the system. For example, the user may
ask for an earlier departure time “Je veuz partir plus
tot”, without ever having specified a departure time. To
treat this, we need to interpret the previous response(s)
given by the system. We are currently working on im-

proving the maintenance of the dialog history so as to
be able to relax previously specified constraints, so as to
be able to handle requests such as “tous les trains” (all
the trains).

SUMMARY

We have presented our recent activities in develop-
ing spoken language systems for the MASK kiosk. The
Mask kiosk will be evaluated in the Gare St. Lazare in
Paris, early in 1996. We also continue our work on two
other systems in the travel domain, L.”ATIS and RAIL-
TEL. These prototype systems are used for data collec-
tion. Significant performance improvements have been
obtained by collecting additional data which have been
used to improve the acoustic and language models of
the recognition component. Similarly, analysis of the
understanding errors on new data enables us to incre-
mentally improve the understanding component. Our
experience with data collection is that as the system per-
formance is improved, subjects tend to speak more nat-
urally, enabling us to record more representative spon-
taneous speech.
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