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ABSTRACT

Forecast composition is a time @nsuming task requiring the
interadion and the integration o knowledge &ou meteorology,
knowledge &ou language ad knowledge aou the
conventions used to communicae the right amourt of
information to mee the neels of diverse user communities. The
projed “KAIROS’ fadlit ates this work by (semi-)automating
the onfiguration and the generation o forecats in two
languages, English and Greek via aweb-based system. Among
the major innovative feaures of “KAIROS’ are the foll owing:
Generator configuration by means of several resources in which
the user spedfies different textua plans, the output format of
the forecasts, the terminology that will be used as adso the
concept mappings of the data. Additionaly, the moduar design
and the user intervention functiondlity of the system enforce
two valuable charaderistics: reusability and maintainability. In
this paper, brief analysis of the achitecure of the system under
development "KAIROS" is given.
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1. INTRODUCTION

With the ever-increasing use of computer techndogies in
reseach and development efforts in Meteorology, there is a
considerable amourt of information stored in dgital format.
Spedalized personrel for whom this information hes been
stored mainly utili ze this information (for statisticd analyses,
predictions, etc). However, aquestion arises whether this digital
information can be cnfigured in order to med the neels of
diverse user communities. The projed “KAIROS’, which is co-
funded by the Gree&k Genera Seaetariat of Reseach and
Techndogy, is looking for ways to help meteorologists in the
automatic composition o weaher forecats from digita
meteorologicd data mlledions, via aspedalized web system.
This projed adds sgnificant value to the Meteorology Science
becaise weether forecast compasition is atime wnsuming task
requiring the interadion and the integration d knowledge eou
meteorology, knowledge aou language and knowledge @dou
the onventions used to communicae the right amourt of
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information to dverse aidience Becaise of the “KAIROS’
system, the aitomatic configuration and the generation o
wedher forecats is now being made in two languages, English
and Greek.

2. THE ARCHITECTURE OF THE
“KAIROS’ SYSTEM

In Figure 1, the achitedural blueprint of the KAIROS
system is wown. It is an incremental moduarized architecure
comprised of:

e The Unit for designing weaher forecasts
consisting of two magjor subsystems: the CD
(content determination) comporent resporsible
for what information shoud be included in the
text and what is minor information that shoud
be diminated, and the forecast structuring
comporent resporsible for designing XML-
based forecat structures (based on XML
schemata) and the enrichment of these structures
with the seleded meteorologicd concepts. These
two processes, discourse organisation and text
planning are based on a particular user model.
For example, in the cae of weaher summaries,
al the information abou temperature may be
colleded into ore paragraph and presented
before ancther paragraph which presents al the
information abou snowfall .

e The Unit for designing structures of sentences
which consists of a subsystem for seledion o
textua units (Iexicdisation), and a subsystem for
synthesis of textual units into sentences

(aggregation).

*  The surface linguistic redisation Unit caering
for the generation o morphdogicdly and
syntadicdly corread forecasts. The surface
rediser deds with all these iswues that are
effedively non-content aspeds of the fina
sentential form.

In a simplistic way, the weaher foreceasts are generated as
follows: The numericd meteorologicd data retrieved from the



Data Base ae transformed into XML documents of weaher
forecasts. Then the dphanumericd data become textua data
with the dd of the spedfic sub-language of meteorology. For
example, for the wind dredion, the numericd data 235’ is
transformed into “southwest”. The same happens with other
values, such as volume, etc.
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FIGURE 1: KAIROS architedure

We use amodel-driven mapping, which means that a data
model is imposed on the structure of the XML document and
this is mapped explicitly to the structures in the database and
vice versa. What is lost in flexibility (in comparison to
Template-Driven Mappings) is gained in simplicity, since the
system, which is based on a @ncrete model, generdly does
more work for the user. Because the result of transferring data
from the database to an XML document foll ows a single model,
XSL is integrated into model-driven products © as to provide
the flexibility foundin template-driven systems. As amodel for
data in an XML document, we use a tree of data-spedfic
objeds, in which element types generally correspondto oljeds
and content models, attributes, and PCDATA correspond to

properties.
The way of generating forecasts into netural language is

based onReiter’ s pipeline achitedure[3], as sown in Figure 2.

The outputs are web-based weéeher forecasts which are eaily
comprehensible by the laymen.
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Figure 2: Reiter’'s pipeline architedure

3. CONCLUDING REMARKS

The projed “KAIROS’ is gill undergoing. The prototype of the
system has been formatively evaluated very positively. However,
it was found that there was a neal for a speda (and formal)
sub-language on Meteorology for the aitomatic generation o
weaher forecatsinto natural language & predsely as posshble.

For this purpose, a mmplete cdalogue of textual phrases found
in a forecast has been creaed (including their trandation into
English-Greek). In addition, spedfic innovation has been made
in: &) the development of spedfic DTDs for weaher forecasts,
b) the @mncept mappings of the meteorologicd data, and c) the
output format of the forecasts in a natural language. The
KAIROS system can be eaily used for automating the
configuration and the generation o forecasts in more languages
than English and Gree&k due to its open and moduar
architedure.
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