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Abstract. This paper describes a tool which automatically generates

productions for context-free grammars from OWL ontologies, using just

a rule-based configuration file. This tool has been implemented within

the framework of a dialogue system, and has achieved several goals:
it leverages the manual work of the linguist, and ensures coherence
and completeness between the Domain Knowledge (Knowledge Manager

Module) and the Linguistic Knowledge (Natural Language Understand-
ing Module) in the application.

1 Introduction

1.1 Automatic Grammar Generation

The problem of manually generating grammars for a Natural Language Under-

standing (NLU) system has been widely discussed. Two main approaches can be

highlighted from those proposed in the literature: Grammatical Inference and
Rule Based Grammar Generation.

The Grammatical Inference approach (http://eurise.univ-st-etienne.fr/gi/)

refers to the process of learning grammars and languages from data and is con-

sidered nowadays as an independent research area within Machine Learning tech-

niques. Examples of applications based on this approach are ABL [1] and EMILE

[2].
On the other hand, the Rule Based approach tries to generate the gram-

mar rules from scratch (i.e. based on the expertise of a linguist), while trying
to minimize the manual work. An example of this approach is the Grammatical

Framework [3], whose proposal is to organize the multilingual grammar construс-

tion in two building blocks: an abstract syntax which contains category and

function declarations, and a concrete syntax which defines linearization rules.

Category and function declarations are shared by all languages and thus ap-

pear only once, while linearization rules are defined on a per-language basis.

Methods which generate grammars from ontologies (including ours) may also be

considered examples of the Rule Based approach.
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1.2 Generating Grammars from Ontologies

In the context of Dialogue Management, the separation of the Knowledge Man-

ager (the module in charge of the domain knowledge) and the NLU module
poses a number of advantages: the complexity of the linguistic components is

reduced [4], the existing domain knowledge may be reused [4], reference resolu-
tion processes (i.e: anaphoric resolution, underspecification, presupposition, and

quantification) are better defined [5], and, finally, it helps the dialogue manager
in keeping dialogue coherence [4.

However, the information contained in the Knowledge Manager module over-

laps with information inside the NLU module. The key idea of this paper is that

this redundancy can be used to automatically generate grammar rules from the
relationships between the concepts described in the ontology. Thus, the fact that

the concept "lamp" is linked to the concept "blue" through a "hasColor" rela-

tionship somehow implies that sentences like "the blue lamp" should be correct
in this domain and therefore accepted by the NLU grammar.

The generation of linguistic knowledge from ontologies has been proposed

previously. Russ et al. [6] proposed a method for generating context-free gram-
mar rules from JFACC ontologies. Their approach was based on including an-

notations all along the ontology indicating how to generate each rule. They
implemented a program that was able to parse the ontology and produce the
grammar rules.

A second precedent of linguistic generation from ontologies can be found in

[7], where the author claimed that the concepts of an OWL ontology could be
used to generate the lexicon of the NLU module.

In this paper a new rule-based solution for generating grammars from ontolo-
gies will be described. Section 2 motivates and gives an overview of the solution

hereby proposed. Section 3 describes how the configuration files have to be built.

Section 4 shows an introduction to the algorithm used. Section 5 includes real

showcases of the tool at work. Section 6 is a summary of the conclusions and
future work.

2 Solution overview

The solution proposed here is close to that of [6] in the sense that we also parse

the ontology for the rule generation. Nonetheless, it differs in two ways:

Firstly, our approach argues that the ontology should remain as-is, without
any specific linguistic annotation. Although it is obvious that the ontology it-

self is not descriptive enough to generate the grammar rules without additional

information, we consider it preferable to place this information in a separate

configuration file which describes how the grammar rules should be generated.
This approach is also more convenient for a dialogue system (where the linguis-
tic information in the ontology would be useless and cumbersome), and more
suitable from a reusability point of view.

Secondly, OWL has been chosen instead of JFACC for two reasons:
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</rule>

</forEach>

</forEach>

</rulesList>

Now, if only English grammar rules are to be generated, the application must
be run with the option "-lang=EN", which obtains the following results:

IForm_Lamp -> IForm_Bedroom IForm_Lamp

IForm_Lamp -> IForm_Kitchen IForm_Lamp

IForm_Lamp -> IForm_Hall IForm_Lamp

IForm_Lamp -> IForm_LivingRoom IForm_Lamp
IForm_Radio -> IForm_Bedroom IForm_Radio

IForm Radio -> IForm_Kitchen IForm_Radio

IForm_Radio -> IForm_Hall IForm_Radio

IForm_Radio -> IForm_LivingRoom IForm_Radio

IForm_Heater -> IForm_Bedroom IForm_Heater

IForm_Heater -> IForm_Kitchen IForm_Heater

IForm_Heater -> IForm_Hall IForm_Heater

IForm_Heater -> IForm_LivingRoom IForm_Heater

6 Conclusions and future work

In this paper a novel rule-based approach to automatic grammar generation has
been described. The solution proposed is based on OWL ontologies and pro-

vides linguists with an easy way to take advantage of the information contained

within ontologies. This information extraction process will also be easier for the

linguist if the ontology has been designed keeping in mind that grammars will
be generated from it.

The solution proposed has achieved the expected goals: the linguist can gen-
erate a good number of rules from a simple configuration file and, by having
the rules directly generated from the ontologies, domain knowledge and lin-

guistic knowledge coherence and completeness is ensured. In addition, a rapid

prototyping of new grammars for the speech recognizer and the NLU module is

obtained by the same mechanism.

Future research areas include the generation of unification-based grammar

rules and dialogue rules, and an evaluation of the usefulness of the tool with

larger OWL ontologies.
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