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Engineering

Tests results and

Describe primitive and defined classes, a
class that has at least one set of necessary
and sufficient conditions is known as a
defined class.

conclusions

This work presents the development of an
ontology In the domain of speech disorders, In
order to become a computational model to
support therapists for diagnosis and possible
treatment. Speech disorders, phonemes and some
additional information are classified using
taxonomies obtained from speech disorders
specialized literature. The development of the
model Is based on Natural Language Processing
(NLP) and Information Retrieval (IR)
techniques. A classification based in problematic di }
- Isorder.
phonemes Is suggested as a complement to the e
diagnostic tool in the model. L
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Languages DL Query and SPARQL Query were
used to develop the tests and queries to re-trieve
Information from the ontology.

* Proposing an additional classification, in
addition to the main classes defined in the
ontology, Is proposed a new class that Is a set
of characteristic problematic phonemes for
each speech disorder. Also another new class
was added: Additional Characteristic; it
Includes useful information for a better
classification of the suspected speech

SPARQL

SELECT ?phoneme ?disorder
WHERE { ?phoneme
owl:Causes difficulty in ?disorder
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diagnosis lies in the fact that the prognosis of
the treatment depends on the cause of the
disorder and in an opportune treatment.
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Figure 2. Graph representing the taxonomy for the

* One of the first clues to detect a speech
disorder is the mispronunciation of
characteristic phonemes, those phonemes could
help to identify the existence of a speech
disorder.

* An ontology Is proposed to organize and search
Information such as different disorders,
characteristics of each disorder, theory of
therapy, taxonomy of speech disorders,
problematic phonemes, as well as relations

proposed classification.

 With the Inclusion of these new classes
there are also new non-taxonomic

relations.
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The above queries were intended to answer
some of the competency questions, an ontology
can produce satisfactory results firsthand when a
guery Is made In this way.

As a result, a consistent version of the ontology
was obtained, more than one hundred subclasses
and several relations among the individual were
Identified, the existential restrictions and
characteristics for the classes were set, what
turned this ontology into a tool that is used for

between all of them.

Ontology development

* Formulate competency questions, to define
the domain and scope of the ontology, for
Instance:

* Which problematic phoneme is related to
a specific disorder?

* Which disorder Is related with the
difficulty to pronounce the phoneme ‘r’?

Information description. The population of the
ontology was made with data collected by
therapists working in public institutions, such as
elementary schools; the instances of the Person
class are the individuals represented with said
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Figure 3. Non taxonomic relations (object
properties) with the new added classes. data.

* Each set of problematic phonemes was
listed as instances of subclasses Vowel,
\Voiced phoneme and
\Voiceless_phoneme which are
subclasses of Problematic_phoneme.

Ongoing work

It I1s proposed the use of an audio transcription
software, as well as analysis of said data to

o Definition of classes, identification of main

_ : $ Proners o] detect some speech disorder and Its possible
concepts in the domain. e classification using the current ontology as a
"g ‘ knowledge-base for this purpose.
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» Consistency test, Protegé's logical reasoner is

used with the probe class technique. Figure 4. Class Voiced Phoneme and its instances.

References

1.F. Fernandez Martin, M.T. Arce Calvo, and J.A. Moreno Molina, Escuchemos el lenguaje
del nifio: normalidad versus signos de alerta, Pediatria Atencion Primaria. 16 (2014)
101-110. doi:10.4321/S1139-76322014000200014.4. Loudon, K.: Developing Large
Web Applications. O’Reilly Media, California (2010)

2. Early Identification of Speech, Language, and Hearing Disorders, ASHA. (2018) 7-10.
https://www.asha.org/public/Early-ldentification-of-Speech-Language-and-Hearing-
Disorders/#identify (accessed October 20, 2018).

3. V.E. Robles-Bykbaev, W. Guaman-Murillo, D. Quisi-Peralta, M. Lopez-Nores, J.J. Pazos-

6. Python Software Foundation, https://www.python.org/

7.M.A. Musen, The Protégé project: A look back and a look forward., Al Matters. Assoc.
Comput. Mach. Specif. Interes. Gr. Artif. Intell. 1 (2015).
doi:10.1145/2557001.25757003.

8. E. Prud’Hommeaux, A. Seaborne, E. Prud, and H. Laboratories, SPARQL Query Language
for RDF, W3C Work. Draft. (2008). doi:citeulike-article-id:2620569

Arias, and J. Garcia-Duque, An ontology-based expert system to generate therapy plans
for children with disabilities and communication disorders, in: 2016 IEEE Ecuador Tech.
Chapters Meet., IEEE, 2016: pp. 1-6. doi:10.1109/ETCM.2016.7750861.

4.]).R. Gallardo Ruiz, J.L. Gallego Ortega, J. Valcarcel Castilla, C. Pardal Rivas, and V.
Vilchez Garcia, Manual de logopedia escolar: un enfoque practico, Aljibe, Malaga, 2000.

5.A. GOmez-Pérez, M. Fernandez-Lépez, O. Corcho, and A. Gomez-Perez, Ontological
Engineering, 1st ed., Springer, 2004. doi:10.1007/b97353.Mitchell, R.: Web scraping
with Python: collecting data from the modern web. O’Reilly Media, Inc. (2015)

© POSTER TEMPLATE BY GENIGRAPHICS® 1.800.790.4001 WWW.GENIGRAPHICS.COM



