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1 Introduction

Question Answering (QA) has received considerable attention in recent years,
as can be seen by the initiatives devoted to the task, such as the TREC1 and
CLEF2. The task of a QA system (such as [1] for English and [2] for Portuguese)
is to automatically answer a question in natural language, searching for infor-
mation in a given data source (e.g. a database, or corpora from a given domain).
This is a challenging task as question types can range from lists to facts and
definitions, while answers may come from small data sets such as document col-
lections, to the World Wide Web. In this context, the COMUNICA system is a
voice QA system for Brazilian Portuguese with search capabilities for consult-
ing both structured and unstructured datasets. One of the goals of this work
is to help address digital inclusion by providing a way to overcome (a) diffi-
culties in accessing written information (for visually challenged users), (b) lack
of computational resources (for users in remote or computerless areas) and (c)
computational illiteracy. The domain chosen to evaluate the system is that of
municipal information from the FAMURS database.3

The system is currently under development, and the architecture is divided
into 4 main modules: speech recognition, text processing, database access and
speech synthesis. For continuous speech recognition of the users’ requests we
use an automated phone service. This module uses statistical models to perform
signal analysis and word sequencing. The recognition uses 2 ontologies to vali-
date the candidate words in the input: (a) a general purpose and (b) a domain
ontology, which in this case contains information related to taxes from FAMURS.

The transcribed input is then processed by the natural language processing
module to determine which type of query the user performed and what is the
likely type of answer. To do that the system uses mostly lexical and syntactic

1 http://trec.nist.gov
2 http://www.clef-campaign.org
3 http://www.famurs.com.br



information from the PALAVRAS parser [3] about e.g. the particular pronoun
(wh-word), subject and other verbal complements in the sentence. The system
also uses the two ontologies for gathering additional information about nouns
(such as hyperonymy and synonymy). Based on this information the system
selects from a set of pre-defined question patterns linking concepts of the domain
ontology with SQL commands, the one which contains the largest number of
concepts in common with the input. If such pattern is found, the SQL command
is executed in the structured database, and the retrieved values will be returned
using some pre-defined answer patterns. Otherwise, the system uses the ADS
Digital Company Virtual Assistant (VA) [4] to search the unstructured data
(e.g. Frequently Asked Questions), using the lexical information to locate the
answer associated to the most similar question. This answer is written in natural
language and will be returned to the main module of the system. If no similar
question is found according to a predefined degree of similarity, the VA returns
a standard answer.

Finally the text output to the user is synthesized, resulting in an audio file
that is transmitted through the server. The internal communication among the
different components of the system is done through Web services implemented in
HTML/PHP. This allows the modules to be developed and tested independently.

2 System Demonstration

This is an ongoing project, and a working version of the system will be demon-
strated through some examples from the FAMURS domain. Users will be able to
observe the modules interactions, and experience the benefits of natural language
interaction for accessing database information.
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