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1  Abstract 3 Making existing text more flexible for dynamic
In this paper we disass issues that emerge in the attempt to composition
integrate effectively techniques coming from Adaptive Fundamental prerequisite for using existing information in

Hypermedia (AH) and Natural Language Generation (NLG) different discourse and interaction contexts, and for

in order to reuse existing information to compose intelligent different users, is that the original material is properly
information presentations. In the solution weopose NLG organized in a repository d information units that can be
allows the generation of the most dynamic parts of the flexibly accessed and composed.

presentation i.e., with the selection of the most appropriate | the HIPS [2] and HyperAudio [7] projects we

content and linguistic realization with respect to the current  experimented with an annotation formalism, called the

discourse context and user model; the introduction of MacroNode formalism , that allows the dynamic
senteres comparing different objects the user has seen; the composition of an adaptive hypermedia [8]. In this
suggestion of other interesting related objects. The AH framework, the available material is fragmented into
machinery allows to enrich the content and the phrasing,  content units which are annotated with essential semantic
still allowing for personalization. and linguistic data, i.e. a description of the main topic of
1.1  Keywords the content unit, the semantic relations existing with other
Adaptive Hypermedia, Natural Language Gener ation, units (in terms o f RST rhetorical relations [6]), and the
Integration of AH and NLG different ways in which the unit can be presented to the

user. A content unit is called amacronodeand, for textual
information, it typically corresponds to a paragraph. More
generally, a macronode can correspotwidata in different
edia, for example text, audio, images, or a combination of
ﬁese. To compose an adaptive hypermedia out of the

2 Introduction

Natural Language Generation (NLG) techniques offer the
most powerful means of dynamically composing textual
presentations where the content, the discourse structure an

thet_llngltﬂsttl_cl rea(;liattlr?n of tr:je f|_n?l m ¢ essdagkje caln ge ¢ content units, the macronode approach exploits some text
optimally tarlored to the needs, Interests, and knowledge o planning techniques and linguistic manipulation rules

each single user. However, in many application domains derived fran the field of NLG.

deep natural language generation is not the most adequate

solution due to inefficiency, high development costs, 3.1  Assuring coherence

difficulty of formalizing the knowledge of the domain. At generation time, the annotated data is processed by a
Furthermore, often prexisting texts (and related images or Presentation Composer that uses some NLG text planning
audio Commentaries) prepared by domain experts are a Strategies to determine the most appropriate discourse
valuable knowledge source that could be reused. Inthese oOrganization for the macronodes relevant for the aurrent
cases, hybrid systems that combine both Nafd template discourse context. The module explicitly maintains a
techniques may represent a promising compromise [11].  representation of the discourse history and is able to exploit

However, when massive material has to be reused, a model of user's interests and knowledge to best tailor the
techniques from the field of Adaptive Hypermedia (AH) output. The schembased text planning phase, which relies
seem to be more effective in shaping and composing the ~ ©n the rhetorical organization of the macronodes in the
existing information [3]. repository, guarantees that the composed message displays

(i) a coherent rhetorical structure, (ii) a topic flow
compatible with discourse and interaction context, (iii)
crossreferences to material already prestsd and to user
interests. For example, discourse strategies are encoded to
avoid presenting already known information, to choose the
kind of information for which the user's interest is higher, to
present new information when the user goes back to a
previous topic.

In this paper we discuss issues that emerge in the attempt to
integrate effectively techniques coming from AH and NLG

in order to reuse existing information (mainly text, but also
audio messages and images) to compose intelligent
information presentations.
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Figure 1. A sample realization graph.

In addition, rules checking the rhetorical links between canned text). However, usually stories play a margimdér
macronodes control for the length of an elaboration chain or no particular support is designed to help authors in

for the inclusion of background information to clarify a systematically editing canned texts nor is reasoning done on
topic, and so on. the text content (though some adjustments are possible on

the linguistic surface form, for example to increase
cohesion by properly introducing anaphoras). This might
result in limitations for those application domains where

All this reasoning, quite familiar for deep NLG systems, is
possible on fragments of existing text thanks to the shallow
semantic representation of the macronodes content and to

the macronode rhetorical network. much interesting information is already available in the
_ . form of narrative text, anedoctes, or other complex text (but
3.2 Assuring cohesion also images and movies) which would be too

In order to assure cohesion, eacmacronode also encodes gitfic ult/expensive to generate from scratch. Figure 2 shows
d|fferent rea|lza'[I0nS Of the same content. These a|tel’natlve some Sample texts Wntten by a human author descnblng an
realizations are stored as a graph. Each node of the graph  archaeological exhibit for different users. The figure
represents a minimal unit of content, whereas arcs contain  highlights in light color the portions of text that it would be

the conditions under which the target node can be fiead difficult or worthless b generate from scratch, but that still
(given that the source node has been realized). Each path inrequire some flexibility in content selection and linguistic
the graph is a possible realization of the content of the realization to get the desired personalization in the final
macronode. presentation.

For example, if a macronode encodes the content that “The Tg gvercome these limitations, within the MPIRO project
Guidoriccio da Fogliano is a fresco by Simone Martini that 1] we are exploring the possibility of integrating a deep
dates back to 1328", a possible realization graph is depicted NLG system, like ILEX, with a flexible approach to the

in Figure 1. In this case, a pronoun is chosen if the concept  composition of canned text as the one supported by the

has just been mentioned in the previous discourse. In MacroNode architecture, thus achieving a tradbetween
addition, if the main topic of the overall current information reuse and flexibility. The NLG machinery
presentation is the fresceélf, a picture is also included. allows the generation of the most dynamic parts of the

The use of a realization graph with linguistically motivated ~presentation i.e., with the selection of the most appropriate
options does not allow the same flexibility as a deep NLG  content and realization with respect to the current discourse

component would, yet in many contexts this solution is context and user model; the introduction of sentences
sufficient to assure cohesion in dynamically com posed ~ comparing different objects the user has seen; the
presentations. suggestion of other interesting related objects. The AH

machinery allows to enrich the content and the phrasing,

4 Integrating existing text and automatically still allowing for personalization

generated text

Although reusing existing repositories of information is In the following, we will discuss three different issues that
definitely valuable in many domains, often the ability to arise in the ntegration of the MacroNode architecture with
intermix existing text and deeply generated text could a NLG system. In section 4.1, we introduce the problem of
significantly improve the effectiveness of an adaptive preparing the existing material. The general problem of
system. There already exist some systems where this ability authoring a macronode repository for a purely Adaptive
has been explored (e.g., ILEX [10]). In many cases, the Hypermedia scenario has already been disgssed in [9],

system provides sophisticated NLG machinery to support  here we emphasise the additional issues emerging when we
generation from scratch (i.e., geregion from a knowledge allow the intermixing with dynamically generated text. In
base representing entities and facts related by semantic ~ section 4.2 and 4.3, we discuss two possible ways of
relations) as well as mechanisms to support the inclusion of integrating the Macronode engine and the NLG engine:
flexible templates and stories (paragraplength pieces of respectively, at thetrategic level and at the tactical level.



Figure 2: Sample descriptive texts for different types of users with portions of difficult text to be generated

4.1 Preparing the existing material

As was described in previous section 3, the macronode
formalism involves the annotation of preexisting material
into small content units to be flexibly composed. When a
hybrid approach is adopted, with the use of a NLG system
to generate parts of the presentation, the problem arises of
how to select and adjust the matal to be included in the
macronodes. First, an accurate analysis of the corpus is
required to identify which parts are better generated
dynamically, then the remaining material is chunked into
macronodes. To decide whether a chunk of text should be
isolaed and included in a separate macronode, a set of
rules of thumb can be employed. For example, a
macronode is created for a piece of text if:

« R1: itcan be used as a standalone tex{This means
that incomplete sentences and dangling references
have to beavoided. For example, the following piece
of text: “who has a major contribution to art, because
of his studies on the proportions and symmetry of the
human body.” is not suitable for a macronode as it is.
A completion of the sentence is required, as in:
“Polyklitus had a major contribution to art because of
his studies on the proportions and symmetry of the
human body.”

R2: it may be reused in different discourse contexts
For example, the two sentences below should be
inserted into different macronodesjnce they can be
used also separately:“The statues of Kouroi were
used as burial monuments, or offerings to templates,
especially those of Apollo. We usually see

inscriptions on their bases.”

Conversely, the following two sentences had better be
kept together in the same macronode, given that the
second sentence makes sense only when following the
first one:“We don't know the exact name of the artist,

but we know that he used to decorate vases made by

a pot maker named Kleofrades. This is why we call

this artist the painter of Kleofrades .”

R3: itis not a linguistic variation of an existing
macronode This rule comes from the definition of
macronodea content unit whose alternative

linguistic expressions are represented inside its
realization graph. For example, the two sentences
below, express the same content in different styles,
therefore they are included in the same macronode (as
alternatives in the realization graph):

“Today this statue is located in Greece, in the
Archaeological Museum of Corinth.”

“Archaeological Museum of Corinth, Greece ”



These rules are intended to simplify the task of the
macronodes author, even though the author is often faced
with the dilemma of whether emphasising potential
flexibility in the composition of the final text (ie., writing
many macronodes) and improving naturalness (i.e.,
writing less macronodes but with more sophisticated
alternatives for linguistic expression, e.g. aggregation).
The optimal solution to this problem would be a post -
processing phase automaticallyptroducing aggregation
across macronodes where appropriate (see section 4.3
below).

4.2 Working at the discourse structure level

Macronodes can be seen as an alternative implementation
of portions of stories whose composition and linguistic
form can be adju sted according to the discourse and
interaction context. The advantage of splitting a story into
smaller content units is that it allows reusing the same
material in different discourse contexts, and permits a
more flexible integration with the rest of thpresentation.

By integrating the MacroNode approach into ILEX, the
M-PIRO final system will be able to (i) reuse existing

texts that could otherwise not be easily generated by
ILEX, (ii) still guarantee that they are integrated

coherently in the overallp  resentation and partially
adapted to the user needs, and (iii) opportunistically select
the most appropriate generation machinery according to
the type of information to be conveyed. A single discourse
planner is in charge of either querying the macronode
repository or starting the generation of a sentence to
express a domain fact.

Figure 3 shows two alternative texts that we are aiming at
generating in the next release of the-MIRO system. The
text in italics represents text that will be included from
maaonodes, whereas normal text is intended to be
generated by the EXPRIMO module (a java
reimplementation of ILEX). To highlight the differences

in content selection, also the conveyed domain facts have
been included.

4.3  Working at the text realisation level

In the current implementation of the MacroNode approach
all linguistic adjustments of the macronode's surface form
are realized through conditional text. As a future work, we
intend to pursue extensions and improvements to the
MacroNode approach that will snplify the authors' task.
Our aim is to limit the linguistic variations to be explicitly
specified by the author and allow some of these
adjustments to be dynamically computed by a generation
component.

We will study the introduction of simplified text
amotations that allow, for example: the generation of
appropriate referring expressions for significant referents
(as it happens in ILEX stories, or in HEALTHDOC[4]);
the dynamic introduction of cohesive cues to signal the
realization of the rhetorical discourse structure between
macronodes; the selection of alternative lexical choices
for significant terms; the introduction of aggregation. In

this case, the integration of AH and NLG technology is at
the tactical level: the discourse planner selects the
seqience of macronodes to realize and the content of each
macronode is realized with the intervention of a tactical
generator.

Furthermore, should the presentation system be integrated
with a speech synthesizer, as in M-PIRO, some of the
problems emerging wha reusing existing canned audio
messages (like prosodic inconsistencies often rising when
gluing audio files) can be solved by manipulating the
corresponding textual transcriptions and using the
synthesizer to get the final speech output.
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SAMPLE TEXT FOR A CHILD

subclass(exhibitl, amphora
The type of vase that you see here, is called an amphora.
conceptdescription(amphora)
The vase type of the amphora has an ovoid body and two
looped handles, reaching from the shoulders up. It was a ve
common shape in ancient times.
subclass(amphora,)
Amphoras were produced in two major variations: type A
<image of type A> and the type with neck <image of type w
neck>.
subclass(exhibitl, typea-amphora)
Can you see to which type of amphora belongs the amphor
the picture?
creation-period(exhibitl, archaic-period)
creation-time(exhibitl, fifth -BC)
It was created during the Archaic period, in the early 5th
century BC.
conceptdescription(fifth -century)
(The 5th century ranges from 500 to 400BC.)
painting-technique(exhibitl, redfigure-technique)
Itis painted after the red figure technique.
oppositetechnique(redfigure-technique, blackfigure-technique)
This technique is the opposite from the black figure one.
technique-description(red-figure-technique)
In this technique the backgrodrwas painted black. The
figures, that were predesigned, had the natural color of the
clay.}
painted-by(exhibitl, painter-of-kleofrades)
The artist who decorated it is the ‘painter of Kleofrades'.
persortinformation(painter -of-kleofrades)
We don't knowhe exact name of the artist who decorated tf
vase, but we know that he used to decorate vases made by
maker named Kleofrades. This is why we call this artist the
'painter of Kleofrades'. He used to decorate big vases
paint{painterof-kleofrade vase) low salience for this user: the
fact is not selected
exhibit-depicts(exhibitl, splachnoscopy)
In the present scene the painter of Kleofrades shows a war
performing 'splachnoscopy' before leaving for the battle.
conceptdescription(splachnacopy)
Splachnoscopy is the study of animal offsprings, through wi
people tried to predict the future. It was one of the most
common divination methods used in the archaic period
current-location(exhibitl, martin-von-wagner-museum)
Today this amphar is located in the Martin von Wagner
Museum, University of Wurzburgh, Germany.

th  Amphora of type A

fin It was created during the Archaic period, in the early 5th cen

SAMPLE TEXT FOR AN ADULT WITH SPECIAL
INTEREST IN THE ARCHAEOLOGY

subelass(exhibitl-amphorajow salience for this user: the fact is
not selected
ipti - low salience for this user: the fact i
ry not selected
subelass{amphoera, - Jow salience for this user: the fact is not
selected
subclass(exhibitl, typea-amphora)

creation-period(exhibitl, archaic-period)
creation-time(exhibit1, fifth -BC)

BC.

conceptdesecription{fiftheentury)- low salience for this user: the
fact is not selected

painting-technique(exhibitl, redfigure-technique)

It is painted after the red figertechnique.
oppositetechnique(redfigure-technique, blackfigure-technique)
This technique is the opposite from the black figure one.
techniguedeseription{redigure-technigue) low salience for this

user: the fact is not selected
painted-by(exhibitl, painter-of-kleofrades)
The artist who decorated it is the ‘painter of Kleofrades'.
persortinformation(painter -of-kleofrades)
He used to decorate big vases. His figures are characterised
tention, dynamic attitude and dramatic movement. He
emphasises thdetails of the eyes, the nose and the ears. Th
attributes are a clear influence by Euthimides and the schoo
Pioneers.
paint(painter-of-kleofrades, vase)
i Among his most interesting works there is a krater and an
a paamphora with dionysiac scenes aadalpis with scenes from
lliou Persis, which has a strong symbolic value, concidering
that at that time Greece was facing the Persian Invasion.
exhibit-depicts(exhibitl, splachnoscopy)
This vase contains a scene of a warrior performing
'splachnoscopy’ dere leaving for the battle.
iebreeptdescription{splachnescepy)ow salience for this user: the
fact is not selected
current-location(exhibitl, martin-von-wagner-museum)
Martin von Wagner Museum, University of Wurzburgh,
Germany.

Figure 3: Sample texts expected

from M-PIRO for different users
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