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Abstract personalised information objects-that is, entities capable

The M-PIRO project targets the concept of personalised of responding to requests for information by taking into
information objects—that is, entities capable of responding account what the requester already knows, what they are
to requests for information by taking into account what the =~ most interested in, and how the related information is to be
requester already knows, what they are most interested in, made available

and how the related information is to be made available. M The chosen context is cultural heritage: the project works

PIRO's technology allows textual and spoken descriptions closely with museums, galleries, and other “memory

of exhibits to be gener  ated automatically from an institutions” to develop technology responsive to their
underlying languageneutral database, and from existing special needs. Museum missions, in fact, are changing:
free-text descriptions. The resulting descriptions, produced  from the traditional, curatorial  concern for scholarly

in three different languages (English, Greek, and Italian),  ynderstanding of objects and their conservation, the focus is
are tailored according to the user's interests, bacground  ghjfting towards the visitorsinterpretationof the objects in
knowledge, and language skills. Particular research their historical and cultural context and towards making
emphasis is placed on the improvement of the speech outpugem widely accessible. THd-PIRO project provids tools
quality via a closer integration between text generation and gng techniques to help this interpretative process by

speech synthesis technologies. facilitating information delivery in a number of different

1.1 Keywords languages and in a personalised way. It allows textual and
Personalised hypermedia generation, t ext generation, spoken descriptions of exhibits to be generated

speech synthesis, user modeling automatically from an underl ying language -neutral
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database, and from existing free -text descriptions. The
resulting descriptions, generated in three different
Personalised information objects languages (English, Greek, and Italian), are tailored

In a world of burgeoning information resources we need according to the user’s interests, background knowledge,
evermore responsive and intelligent ways of locating and  and languagelslls. For example, simpler vocabularies may
delivering them. The EU Framework 5 project M-PIRO' be used with children than with adults and/or experts.

aims at biinging together leading research work on natural  Particular research emphasis is placed on the improvement
language generation and speech synthesis, with multimedia of the speech output quality via a closer integration between

database, information management and virtual reality text generation and speech synthésghnologies.
technologies developed for public access to museum and A first web-based prototype has been implemented, which
gallery resources. M -PIRO targets the con  cept of shows the potential of the developed architecture for the

delivery of information presentations at public access

kiosks in museums, or through the web. Figure 1 shows

! The project’s consortium consists of: the University of sample exhibit descriptions currently generated by the
Edinburgh (UK, co -ordinator), ITC-irst (Italy), NCSR prototype for English, Italian, and Greek. We are now
“Demokritos” (Greece), the University of Athens planning to extend the interaction scenario to sophisticated

(Greece), the Foundation of the Hellenic World (Greece), immersive virtual reality environments.
and System Simulation Ltd (UK). For more information,
consult: http://www.ltg.ed.ac.uk/mpit.



mmetscape: H-PIRO Dynamic Hypertext Demo

File Edit View Go Caommunicator Help

4« = d B 2 @ ciri@

Back Foryard  Reload Home Search Metscape Print Security Shap

“D

Tetradrachm [ =
Say More
Classical period. Page: [1]
{Trage extracted fraw “Fhe Helienic History anthe futerner” 0y This exbabit is & tetradrachm, Today it is located in the

Somiddcogofoe fallenic World) Numismatic Museum of Athens, which is in Greece.
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Figure 1: Dynamically generated exhibit descriptims in English, Italian and Greek

3 Dynamic generation of multilingual personalised systems, when seen functionally, but differ in their
descriptions realization, or in the way specific predicates or relations are
One starting point of M -PIRO are the text generation phrased. A core set of grammatical systems has been
facilities for English developed within the ILEX project identified starting from ILEX's English resources. Then,
([10], [11]) . Within M -PIRO, these facilities are been languagespecific Italian and Greek ([5]) resources have
extended along the following dimensions. been defined as complementary grammatical subsystems,

31 Multiinguality lexicons and micrgplanning expressions.

M-PIRO supports multiple languages, in particular English, We have focusg on the most relevant linguistic phenomena
Greek and Italian. The production of the linguistic of M -PIRO’s target texts. At the clause rank, such
resources for the two additional languages has been pursued@henomena include constituent order, verbal aspect, subject
with the aim of reusingvork done on the systemic grammar pronominalisation, case assignment, pronourantecedent

for English [12] as much as possible. The ultimate goal was agreement, etc. At the group rank new featurégve been

to experiment with an approach to multilingual generation  introduced to deal with phenomena such as agreement and
that leverages on grammar commonalities across different proximal deixis, while the new grammatical systems of the
languages, therefore allowing for a faster res ource word rank mainly involve the selection of constraints
development and an easier maintenance [3]. Actually, it can required for the morphological realization of words. The

be observed that many languages share the same basic latter task is actudly performed by a separate rulebased



component, one for each language, which takes care of
inflectional morphology.

3.2 Integrating existing text and automatically

generated text

M-PIRQ’s deep generation technology manages to maintain

discourse context, user preferences and system goals
aligned, while exploiting the current interaction context for
optimizing content selection and organization. % This
flexibility in content selection and phrasing is combined
with the ability to integrate portions of existing«ts.

M-PIRQ’s interaction scenario and domain (the
presentation of information to visitors of virtual
archaeological museums) require a flexible integration of
deepgeneration techniques with shallow approaches,
reusing portions of existing texts. Indeedjuch interesting
information about relevant objects is already available in

3.4 Authoring the domain and the linguistic

resources

To faci litate the specification of the domain -dependent
knowledge and linguistic resources, which typically
represents one of the major bottle -necks in
developing/porting a generation system to different
domains, an authoring tool was developed that enables
museun curators to update the information source from
which the texts are generated, and control the language and
contents of the resulting descriptions [1] (see figure 2).
Unlike systems like KPML [2], the authoring tool is not
intended to assist language tedimlogy experts in creating
and maintaining domainindependent linguistic resources,
such as large-scale grammars. In that sense, M-PIRO’s
authoring tool is closer to the symbolic authoring facilities
of DRAFTER [13] and GIST [14]. Although those systems
targeted very different domains (software manuals and

the form of narrative text, anecdotes, or other complex texts application forms, respectively), some general comparisons

that would be too difficult/expensive to generate from
scratch. For this reason, MPIRO aims at integrating NLG
and Adaptive Hypermedia (AH) technologies to make the
best of the strengths of each—e.g., by resorting to AH
functionalities to convey information that could not be
easily deployed by the deep generation component [8]. To
this end, a new text planner is currdptunder development
which allows to intermix text structure derived from content
selected from the domain representation (to be realized by
the deep generator), and text structure derived from
navigating and instantiating an AH resource. The adopted
AH technology is based on the Macronode approach [9],
which allows the segmentation and annotation of pre -
existing texts (as well as images and audio messages) into
small content units. The units can be reused in different
discourse contexts, each time afterad  justing them
linguistically to merge seamlessly with the rest of the
presentation.

33 Improving user modeling exploitation

Advanced user modeling facilities have been developed to
support the personalisation task: by keeping trace of what
visitors see, and of the contents that have already been

presented to them, we can refine previous models of users’
interests and knowledge, producing descriptions that better
match their needs. We can also arrange our descriptions, so

that they draw connections between previ ously seen
exhibits, convey general information about styles or
periods, and offer pointers to other related exhibits, thus
helping the visitors obtain a more cohesive view of the
presented information. MPIRO introduces an improvement
with respect to the more static user modeling facilities
included in ILEX, by trying to dynamically update the
system’s assumptions on the user’s interests, exploiting
information derived from the evolving interaction.

2 An example to this effect is the use of comparisons to
already seen objects to enforce understanding and
assimilation of information, as proposed in [Milosavljevic
and Dale, 1996].

can be drawn.

First, unlike GIST and to a lesser extent DRAFTER, M-
PIRO allows the author to modify not only the assertional
part of the databae— i.e., its entries—but also the schema
of the database. This is a consequence of the fact that-M
PIRO targets a broader range of domains; actually, any
domain where descriptions of physical objects are needed.
Besides museum collections, this extendgyrfexample, to
sales catalogues.

Second, MPIRO allows the authors to manipulate not only
the information in the database, but also the domain -
dependent resources that control how this information is
rendered in natural language. This allows them to cooty
for example, the vocabulary and form of the generated
sentences, as well as the structure of the resulting texts.
Inspired by corresponding mechanisms in DRAFTER, the
next release of MPIRO’s authoring tool is planned so as to
provide preview and postditing mechanisms that will help
the authors detect anomalies in the content or realization of
the generated texts, directing them to related parts of the
database and domaispecific language resources. This can
be seen as an attempt to link symbolic aut horing to the
WYSIWYM approach [15], where authors interact with the
system only via generated texts that reflect both the
contents of the database and the options available to update
it.
4 Integration of text generation and speech

synthesis
M-PIRO is develo ping a state -of-the art multilingual
Conceptto-Speech system. Novel techniques are being
used to increase the naturalness of speech, by tightly
integrating speech synthesis with the natural language
generation module.



Figure 2: Authoring and previewing facilities in M -PIRO

M-PIRO aims at identifying the linguistic and discourse
phenomena which significantly affect the intonational and
prosodic contour of utterances, in order to allow the text
generator to pass on this information to the speech
synthegzer. The latter, in turn, will use that information to
control prosody, this way improving the quality of the
output. The relevant information is delivered by the
generation module through an XML -based annotation
scheme, compliant with the SABLE standardor Text-to-
Speech markip [16].

Synthesisers are built by using as a reference point
FESTIVAL [17], a common environment allowing the

exhibition, where users directly manipulate the objects to
get contextuated and personalized audio descriptions.

We plan to address this difficult problem by going through
at least three successive steps. In a first phase, we aim at
endowing our synthesizers with the ability to produce
output of better prosodic quality by isnply providing them
with some relevant phrasing information. This will be
derived through training on an annotated (TOBI) corpus. At
a second stage, the prosodic variables the synthesizers
control will be correlated with such dimensions as topic and
focus Thirdly, prosodic variables will be linked to syntactic
and phonological phrasing, the latter being modeled

incorporation of newly developed resources; in our case, for according to [7]. Phonological phrasing, mixing and

Greek and Italian ([18], [4]).

The ability to produce audi o presentations of improved
prosodic quality permits to take full advantage of the
system’s ability to assemble dynamic presentations tailored
to the users’ needs. Users are presented with the
information that best fits the current interaction context; the
system is free to choose the discourse organisation and
linguistic realisation that best conveys the content, with a
final audio rendering of the message that fully complies
with all those choices.

Our attention to the audio output is justified by its

importance in those scenarios where visual presentations of ©

textual information are not available, or effective, as is the
case with very small devices, with users moving in a real
environment (e.g., a museum), or with visually impaired
users. The quality of the audio output is of the utmost
importance also with immersive virtual reality
environments, an option which M -PIRO is actively
exploring by addressing the navigation in a virtual

integrating phonological (clitic group) and syntactic
(constituency, head and their projectios) information to
determine accentability in default (i.e., topic- and focus-
less) conditions, are another ideal set of information that
generators can control and feed the synthesizers with. As
with the first phase, both the second and the third will rely
on training on appropriately annotated parallel
spoken/written corpora. We plan results concerning, at
least, the correlations between topic/focus and prosody to
be available in the last version of our synthesizers, to be
demonstrated in the final releagsEM-PIRO.

Conclusion

In M -PIRO, research results from the field of Natural
Language Generation, Adaptive Hypermedia, User
Modeling and Speech Synthesis combine synergistically to
produce information presentations which evolve coherently
during the user’interaction with the system.

The M-PIRO software architecture has application beyond
the heritage environment. It is clear that catalogue
descriptions of objects, for example, are ubiquitous in e



commerce. M-PIRO will provide improved means of
delivering catalogue content, especially in the Internet
enabled, 3&elephone world.
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