CONTRIBUTION TO PEDAGOGICAL BACKING MODELS BASED
ON ICT AND INTELLIGENT SYSTEMS AS SUPPORT TOOLS FOR
SPECIAL EDUCATION AND SPEECH AND LANGUAGE THERAPY.

Author: Vladimir Robles-Bykbaev!-?
Advisors: PhD. Martin Lopez-Nores?, PhD. José Juan Pazos-Arias?, PhD. Jorge Garcia Duque?
!GI-S1iA, CIDII, Universidad Politécnica Salesiana, Calle Vieja 12-30 y Elia Liut, Cuenca-Ecuador
?AtlanTIC Research Center for Information and Communication Technologies,
Department of Telematics Engineering, University of Vigo, Spain

MOTIVATION OF THE WORK The limits of my language are the limits of my world.

Ludwig Wittgenstein RELATED WORK
» The WHO (World Health Organization) * The most of the proposals developed are focused
and World Bank estimate that a billion % %% SX)C % % on specific disorders, and generally do not rely on
people live with some form of disability. Subject _Relatives __SLPs _SLT students_Doctors standardized vocabularies and clinical repositories.
» There are currently no reliable and f ___Intelligent ICT ecosystem User interface N Likewise, they do not provide support for patient
representative estimates based on actual [ tl\lfggg ] [evl\:ﬁgtlﬁ)"J [Desktop] [ Ro!ootic] CT tools | (Speechdanguage sgfferllr_lg dlsablllltles as cerebral palsy, intellectual
measurement of the number of children suporttool ) | tool ) ((SYSteM J{Aseisant bindings | | therapy templates disabilities, autism, among many others.

control and evaluation environment

* Nowadays 60 million people live with

with disabilities. [ Web-based system for J[Multi-sens_ory stimulation} [ OpenGenEHR J7 Techniques Disorders
il ' ' - /. J Kohli et al., 2010
: : ‘e . N

SPELTA

hearing loss while 15 million suffer stutter in -~

the world. - | [thepgg;tg_,;ns J {th;g;;i;i_,;ns} of knowledge
* There is a lack of significant services for generation generation 7 Gpeideisiege )
children with disabilities in the field of Monitoring and | (Generation of
Speech therapy evaluation of academic
] ] patient progress content
* Currently does not exist a tool that \- J
combines the different agents involved in Knowledge database )
speech-language therapy, like planning of (" Clinical data repository )( Speech- , Linguistic] p ~ OpenEHR
therapies for long-term and short-term, [Medical][ Cognitive J ngvage ||| | | formulation e cypes
' ' 1Viti records | (development data Oral structure | | articulati Standardized
automat.lc generatllon of contents/activities — ————— Therapy [and function] articulation ||| Standardized
for special education, etc. [eva,uations] [eva,uation] | plans > ) |_icp-10-cm
\\ >/ / \ /

Representation and management \

Jain et al., 2014
Schipor et al., 2014 — —

%
)

knowledge domain " Information ) _>\ Dleginesie ,<_
) . s iﬁigg:?:s Hariharan et al., 2013
Hearing Swallowing P J f : )
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NEXT YEAR PLANNING

Given the results achieved with the initial
research, we propose the following activities
and lines as future work:

* Explore the possibility to use algorithms
based on neocortex to generate therapy plans.
* Explore the viability to develop an intelligent
module focused in competencies, disorders
and knowledge areas to provide support in the
characterisation and analysis of the children's
profile.

* Analyse the possibility to develop
transformation distance/measures between
two representation spaces of speech-
language's cases: the space of diagnosis,
Initial evaluation and analysis of the child's
profile, and the space of therapy plan.

» Explore the viability to develop a intelligent
module to provide to therapists the logical
structure to collect and perform relevance
feedback of the generated therapy plans.

PRELIMINARY RESULTS

We have developed some of the most important elements of an Ecosystem to support the SLT:

* A robotic assistant based on mobile devices.

* A mobile environment to support several activities and exercises of articulation therapy.

* An expert system to automatically generate long-term therapy plans.

* A set of prototypes of archetypes, ontologies and templates to represent the SLT knowledge.
* A new model to generate specific therapy plans using a data mining approach.
* On the base of this research has been developed a international H2020 project that involves \

several companies, universities, and health authorities from 8 countries.
PAPERS 2015 (IN PRESS):

« SPELTA: An expert system to generate therapy plans for speech and language disorders.

Expert Systems with Applications, In press.
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* An ecosystem of intelligent ICT tools for speech-language therapy based on a formal Multi-level

knowledge model. In 15th World Congress on Health and Biomedical Inform
Paulo, Brazil : MEDLINE.

« RAMSES: A Robotic Assistant and a Mobile Support Environment for Speech and Language
Therapy. In 5th International Conference on Innovative Computing Technology. Vigo, Spain: IEEE. [
« SPELTRA: A Robotic Assistant for Speech-and-Language Therapy. In 17th International
Conference on Human-Computer Interaction HCI: Springer. Los Angeles, USA.
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* Modelling domain knowledge of Speech and Language Therapy with an OWL ontology and

OpenEHR archetypes. HEALTHINF. Lisbon, Portugal : INSTICC.
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