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Introduction

FREyA

Natural Language Interfaces (NLIs) to structured data allow users to interact with a system using
written or spoken language (e.g., English) to perform tasks that usually require knowledge of a formal
query language.

FREyA (Feedback, Refinement, Extended VocabularY, Aggregation) combines methods such as feedback, query refinement and extended vocabulary, to enable system-user interaction, in order to assist
the user formulate the query and express his need more precisely, within the boundaries of system
capabilities. FREyA is an optional service which can be used by any CNL system (e.g. ACE [2]) in
case when the CNL system is not able to provide the answer immediately.

Due to natural language complexity and ambiguity, such interfaces usually support a Controlled Natural Language (CNL): a subset of a natural language that includes certain vocabulary and grammar
rules that have to be followed.
On one hand, a CNL provides a simple way to retrieve data without extensive training for the enduser, whilst on the other has less expressiveness than the formal languages typically used for accessing
structured data.

Challenging habitability problem
A big challenge when designing a CNL is to consider habitability. Habitability indicates how easily,
naturally and effectively users can use language to express themselves within the constraints imposed
by the system. If users can express everything they need for their tasks, using the constrained system
language, then such language is considered habitable [3]. In other words, habitable languages are
languages that people can use fluently [1].

Figure 2: FREyA: logical diagram

Examples

As shown in Figure 1, to design habitable CNL system, the system vocabulary has to be aligned to that
of the user. This adaptation is possible through application of various usability methods (red circle).
Once the user is familiarised with the system vocabulary, the opposite adaptation needs to take place,
as the user vocabulary needs to be aligned with that of the system (yellow circle).

Figure 3: Ontology structure: a big challenge to finding a correct answer

The user’s query (1): which cities are located in Europe?
OR cities in europe

FREyA (2):
Figure 1: Can the user and the system speak the same language?

Our Approach
By combining various methods such as feedback, query refinement and vocabulary extended from
various sources such as WordNet, Watson, LinkedData and user-centric vocabulary, we aim to improve
usability of text-based interfaces for querying ontologies and thus:

[main subject] Cities – locatedIn – Countries – locatedIn – Europe, 0.85
[main subject] Cities – locatedIn – Countries – partOf – Europe, 0.9
CNL (3): which cities are located in countries that are part of Europe?

The user’s query (1): What is the date of birth of Johnny Depp?
FREyA (2): [main subject] date of birth - the actor – hasName – Johnny Depp?, 1.0
CNL (3) When was the actor Johnny Depp born?
The user’s query (1): When was the actor who played the main role in Whats eating Gilbert Grape
born?

• eliminate training,

FREyA (2):

• help the user to learn system-understandable language,

[main subject] date of birth – the actor – hasMainRole - What’s eating Gilbert Grape, 1.0
[main subject] date of birth – the actor – Johnny Depp, 1.0
CNL (3): When was the actor Johnny Depp born?

• help the user to express his need more efficiently.

Text-based interfaces for querying ontologies

FREyA: detailed view

Text-based interfaces for querying ontologies accept natural language queries as input, generate formal
queries behind the scene, execute them against a knowledge base, and present results to the user.
Minority of them support queries which could be a set of keywords, rather than natural language
queries.

Figure 4: FREyA: component diagram

Conclusion
Table 1: Text-based interfaces for querying ontologies

Usability of NLIs can be improved by implementing the user-system interaction based on feedback,
ontology-based query refinement and extending vocabulary from various sources such as WordNet,
LinkedData, and others. This interaction will:
• eliminate training,

Evaluation conditions:
• ontology for querying is of various size and complexity

• help the user to easily familiarise himself with the system capabilities, and
• express his need more precisely, in a way which is understandable by the system.

• questions of various complexity i.e. supported CNL varies; higher precision and recall values for:
– in lab evaluations
– systems which support simpler forms (e.g. one sentence as a question)
• evaluation measures differ e.g. different definitions of precision and recall

Error rate caused by:
• users not familiar with the domain
• knowledge is not in the ontology/knowledge base but the system is not capable of guiding the user
to rephrase the question
• feedback messages not helpful i.e. the user can not figure out how to proceed further
• users have assumptions/misconceptsions about the system capabilities and the supported language
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