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Preface

Welcome to NLDB 2004, the 9th International Conference on the Application of
Natural Language to Information Systems, held at the University of Salford, UK dur-
ing June 23-25, 2004. NLDB 2004 followed on the success of previous conferences
held since 1995. Early conferences, then known as Application of Natural Language
to Databases, hence the acronym NLDB, were used as a forum to discuss and dis-
seminate research on the integration of natural language and databases and were
mainly concerned with natural-language-based queries, database modelling and user
interfaces that facilitate access to information. The conference has since moved to
encompass all aspects of information systems and software engineering. Indeed, the
use of natural language in systems modelling has greatly improved the development
process and benefited both developers and users at all stages of the software devel-
opment process.

The latest developments in the field of natural language and the emergence of new
technologies has seen a shift towards storage of large semantic electronic dictionaries,
their exploitation and the advent of what is now known as the Semantic Web. Infor-
mation extraction and retrieval, document and content management, ontology devel-
opment and management, and natural language conversational systems have become
regular tracks in recent NLDB conferences.

NLDB 2004 saw a 50% increase in the number of submissions, and NLDB has es-
tablished itself as one of the leading conferences in the area of applying natural lan-
guage to information systems in its broader sense. The quality of the submissions and
their diversity made the work of the members of the program committee more diffi-
cult than usual. Sixty-five papers were submitted from 22 different countries. Twenty-
nine were accepted as regular papers, while 13 were accepted as short papers. The
papers were classified as belonging to one of these themes:

e Natural language conversational systems

e Intelligent querying

Linguistic aspects of modeling

Information retrieval

Natural language text understanding

Knowledge bases

Recognition of information in natural language description
Natural language text understanding

Knowledge management

Content management

This year we were honored by the presence of our invited speaker Fabio Ciravegna
from the University of Sheffield, UK. His lecture on “Challenges in Harvesting In-
formation for the Semantic Web” was highly appreciated, and initiated vivid discus-
sions.

We are very thankful for the opportunity to serve as Program Chair and Confer-
ence Chair for this conference. However, the organization of such an event is a collec-
tive effort and the result of a team’s work. First of all we would like to thank the



VI Preface

members of the Program Committee for the time and effort they devoted to the re-
viewing of the submitted articles and to the selection process. My thanks go also to
the additional reviewers for their help and support. We would like to take this oppor-
tunity to thank the local organizing committee, especially its chairman Sunil Vadera,
for their superb work. We would like to thank Nigel Linge the head of the School of
Computing Science and Engineering, Tim Ritchings the head of the Computer Sci-
ence, Multimedia and Telecommunication discipline, and Gary Wright from the Ex-
ternal Relations Division for their help and support.

Obviously we thank the authors for their high-quality submissions and their par-
ticipation in this event and their patience during the long reviewing process.

June 2004 Farid Meziane
Elisabeth Métais
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Abstract. The TV-Anytime standard describes structures of categories of digi-
tal TV program metadata, as well as User Profile metadata for TV programs. In
this case study we describe a natural language model and a system for the users
to interact with the metadata and preview TV programs stored in remote data-
bases, from their mobile devices contrary to their limited configurations. By the
use of the TV-Anytime metadata specifications the system limits greatly the
possibility for ambiguities. The interaction model deals with ambiguities by
using the TV-Anytime user profiles and metadata information concerning digi-
tal TV to rank the possible answers. The interaction between the user and the
system is done by the use of a PDA and a mobile phone with metadata infor-
mation stored on a database on a remote TV-Anytime compatible TV set.

1 Introduction

The number of digital TV channels has increased dramatically the last few years, and
several industrial sectors and content producing sectors are active in defining the
environment in which the TVs of the future will operate.

The TV-Anytime Forum is an association of organizations which seeks to develop
specifications to enable audio-visual and other services based on mass-market high
volume digital storage in consumer platforms - simply referred to as local storage [1].
These specifications target interoperable and integrated systems, from content crea-
tors/providers, through service providers, to the consumers and aim to enable applica-
tions to exploit the storage capabilities in consumer platforms. The basic architectural
unit is an expanded TV set (known as a Personal Digital Recorder — PDR) capable of
capturing digital satellite broadcasts according to user interests as they are described
in his profile and storing them into large storage devices. The current TV-Anytime
standard specifications define the structures for the metadata that can be used to de-
scribe TV programs and broadcasts, as well as for the metadata that can be used to
describe the user profile. Expanded versions of the TV-Anytime architecture foresee
also last mile TV-Anytime servers, Internet connection of the TV set and mobility
aspects. Mobile devices (mobile phones, PDAs, etc.) in the TV-Anytime architecture
can be used by a user to communicate with the home TV set not only for viewing TV
programs, but also for managing the contents of the TV set (like previewing its con-
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tents, searching for content, deleting content that has been recorded for him by the TV
set, etc.) and for managing his profile preferences [2].

There is a strong need for new interface paradigms that allow the interaction of
naive users with the future TV sets in order to better satisfy their dynamic preferences
and access information. The usual pc-based interfaces are not appropriate to interact
with mobile devices (like mobile phones or PDAs) or with TV sets. Natural language
interfaces (NLIs) are more appropriate interface styles for naive users, and they can
also support voice-based interactions for mobile devices.

The appeal of natural language interfaces to databases has been explored since the
beginning of the ‘80s [6], [7]. Significant advances have been made in dialogue man-
agement [3], [4], [5], but the problem of reliable understanding a single sentence has
not been solved. In comparison to the efforts made several years ago to enrich the
databases with NLIs which faced the prohibitive cost of dialogues to fully clarify the
query [3], our environment is more concrete than general purpose interfaces to data-
base systems, since the structure imposed by the TV-Anytime specifications for the
metadata greatly limit the possibilities for ambiguities.

The importance of natural language interfaces to databases has increased rapidly
the last few years due to the introduction of new user devices (including mobile de-
vices such as PDAs and mobile phones) for which traditional mouse based interfaces
are unacceptable. Research has been published in the area of NLIs to interactive TV
based information systems [8], [9]. A well-known problem with the NLIs is that user
interactions may be ambiguous. Ambiguity in the NLIs is a serious problem and most
systems proposed in the literature often lead to lengthy clarification dialogues with
the user to resolve ambiguities [14]. These dialogues systems face the problem that
the users often do not know the answers to questions asked by the system. Unlike the
previous systems we do not resolve the remaining ambiguities with clarification.
Instead we can take advantage of the TV-Anytime user profile specifications in order
to rank the possible interpretations and present to the user at the top position the one
with the highest ranking.

In this paper we present a model for natural language interactions with a TV set in
an environment that follows the TV Anytime specifications, both for the TV program
metadata as well as for the user profile metadata. The metadata are stored in databases
with last mile connections. The natural language interactions are used to preview
programs or summaries of programs as well as to completely manage the metadata
and the programs that the TV set keeps for the user. In addition we describe an im-
plementation of this TV-Anytime compatible natural language interaction model that
works on a PDA and a mobile phone, which communicates with the TV-Anytime TV
set for managing its programs and metadata and also allowing the previewing of TV
programs from the mobile device.

The best-known dialogue systems that have been developed for digital TV and
mobile environments are related to the MIINA project [11] and the Program Guide
Information System of NOKIA [12]. In the context of MIINA project, a system has
been developed for information retrieval from the set-top-box Mediaterminal of
NOKIA. The user is allowed to insert queries for TV programs, channels, program
categories and broadcast time, using a natural language. However, the natural lan-
guage interaction in this model is rather simple since it is only related to the informa-
tion provided by a traditional TV-Guide. The Program Guide Information System is
an electronic call-in demo application offering information about television programs
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over the phone by allowing the user to converse with the system in natural language
sentences. This system is not based on TV-Anytime metadata structures for describ-
ing the programs or the user profiles. The scope of the interaction does not include
any management of the stored content except retrieval or the user profiles. The main
differences between those systems and the one described in this paper is that the pres-
ent system uses the TV-Anytime content and consumer metadata specifications for a
complete management of TV programs and user profiles, and that the system uses
additional information that exists in the TV-Anytime User Profile in order to avoid
length clarification dialogues and help the user to get the most relevant answers at the
top of the result list.

In section 2 of this paper the natural language model for digital TV environment is
presented, along with the functionality provided and the representation of the infor-
mation that the system collects from the user’s input. In section 3 we present the algo-
rithm for resolving the ambiguities instead of using clarification dialogues. In section
4 there is the analysis of the system architecture and of the modules that constitute it.
Section 5 presents the implementation environment of the system and of the applica-
tions from the client side. In section 6 we present an example of a user’s utterance and
the actions taken by the system in order to satisfy the user’s request. Finally section 7
presents the results of the system’s evaluation based on user experiments and section
8 concludes by summarizing the content of this paper.

2 The Natural Language Model for the Digital TV Environment

The proposed Natural Language Model allows a user to determine the rules of man-
agement of digital TV data (programs and metadata), retrieve TV program content
based on any information of its metadata description, express his preferences for the
types of TV programs that will be stored, manage his selection list (i.e. programs that
have been selected by the PDR or the user himself as candidates for recording), by
creating his profile and modify any of the above.

The user’s utterance is constituted by a combination of sub-phrase. The categories
of these sub-phrases are Introduction phrases, to define the functionality, Search
phrases, to define the TV-Anytime information, Target phrases, to define where each
of the functions is targeting, Temporal phrases , to define phrases about date and time
and Summary phrases, to define summaries with audio/visual content.

The structure that represents the information gathered by the user’s utterance is
shown in figure 1. This structure consists of three parts namely Element, Element
Type and Element Value. The first structure part (Element) is used to differentiate the
TV-Anytime metadata information (modeled as TVA-properties) from the information
that directs the system to the correct management of the user’s input (modeled as
flags). The TV-Anytime information about date and time is modeled as temporal
Elements. The second structure part (Element Type) is used in order to further spe-
cialize the aforementioned information and to obtain its corresponding Element Value
(the third structure part), from the user’s utterance. When a user inserts an utterance
into the system, it generates a feature structure [10] that follows the structure of the
model.



