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Sistemas de Salud y Sistemas Ciberfisicos
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Sistemas Ciber-fisicos:
CP Systems
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Salud 4.0 /CPHS: Tecnologias potenciadoras

 Interconectividad (loT/
IoRT)

e Visibilidad
(VRS/Dtwins)

* Interoperabilidad
(Blockchain)
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Servicios Digitales
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loT/loD/10S/IoRT: la nueva brecha digital

Numero de sensores por habitante en 2014 y proyeccion a 2019

Europa Occidental Europa del Este
2014:4.4 2014:2.4
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2014: 6.1 .
2019: 11.6 Asia-Pacifico
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Fuente:
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Pandemia COVID- 19: hasta 2023 segun OMS?

Situation by WHO Region
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— confirmed
Eastern Mediterranean 9,428,010
] e ”
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Source: World Health Organization
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Fuente: WHO,2021
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COVID 19: Areas de impacto
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Salud 4.0 ya viene...ya viene...pero todavia no...




Evolucion de |a Robotica

‘ Robdtica con
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Fuente: Eldon Caldwell, 2019




Robotica Asistencial
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Gemelos digitales

Source: Siemens On the Way to Industrie 4.0,, 2015
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Gemelos digitales

Virtual World

Source: Patent Searching | Research and Analytics | Patent Prosecution/Preparation Support | Litigation and E-Discovery | IP Valuation |
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Leccion 2

Fifty Most Innovative Economies
South Korea, Sweden and Singapore top the list; U.S. drops out of top 10.

Innovation rank

1st 50th

2 Switzerland

Sources: Bloomberg, International Labour Organization, International Monetary Fund, World Bank,

. Organization for Economic Co-operation and Development, World Intellectual Property Organization Bloomberg
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Inversion en investigacion y desarrollo (1+D), paises seleccionados

4,57%
4,55%

Estados Unidos
Francia
China

2,18%
2,12%

Ibe =FHea—
AILE ] 0,64
u 0.49%
Fcuador 0,44%
Costa Rica 0,43%
Puerto Rico 0,43%
Cuba 0,43%
Chile 0,36%
México 0,33%
Colombia 0,24%

EIPSEhradur 005115?;5
u | ]
I?'ngargg 0,15%
Perd 0,12%
Trinidad y Tobago 0,09%
Honduras B 0,04%
Guatemala §| 0,03%

0.00% 1,00% 2,00% 3,00% 4,00% 5.00%




Mas inversion en I+D no necesariamente
significa mas innovacion

The Most Innovative
Economies in the Worlid

Index scores for the most innovative
economies worldwide (2020)"

Rank change to
previous year
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Source: Bloomberg

| ©@®6 statista®a 5



Plataforma robatica ciber-fisica para Terapia de
Habla y Lenguaje
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Designing a Cyber-physical Robotic Platform for
a Speech-Language Therapy

Eldon Caldwell', Carlos Andrés Morales®, Emilia Solis Sanches®, Mignel
Cazorla® and José Marfa Cafias Plaza®

L Department of Industrial Engineering, Smart, Lean and O yher=physical Systems
Lab., niversity of Costa Rica, San Jose, Costa Rica eldon . caldwel l@ner . ac.cr
? Smart, Lean and Cyhersphysical Systems Lab., University of Costa Rica, San Jose,
Costn Hica carlesa.moralesfucr.ac.cr
1 Smart, Lean and Cybersphysical Systems Lab, University of Costa Rica, ¥an Jose,
Costa Rica enilia.selis. sanchezdmep. go.cr
¥ Universidad de Alicnnte, Alicante, Spain
miguel . cazoriadua.es
5 Universidad Rey Juan Carlos, Madrid, Spain josemaria plazadurjc.es

Abstract. This research is centered on social robotics and = motivated
on the understanding of human-robot interaction for the improvement
of the quality of life, especinlly in the field of the fnmiliar daily ik and
employability of those who typically suffer exclosion. More sperifically.
this research presents the developanent of a new archetype based system
framework that, in this case, allows to the evidence about how homanoid
technology and the nse of virtualization can be integrated for speschs
language therapeutic porposes.

We present the proposal of the archetype based system using a kansei
engineering approach which define the orientation of the requirements
engineering design. In addition, we present a qualitative validation from
the point of view of a specch-language therapeutic expert and the expes
rience of 4 male and female patient.

The robotic pdatform was validated in a two stages both, with terapists
and patients. Several improvememts were identifed and heman oobot
internction was easy when the exercises were perceived as games with
the support of mobile devices software integrated with robot.

After this twosstage validation, the platform has been adjusted according
to the functional and usahility requirements identified and ready to prosve
its effectiveness in an experimental clinical agglication.

We conclude that cyber-physical smart systems, when robots and ap=
plications for mobile devires are integrated, must be based on critical
variables of evaluation of the therapeutic impact and not only on techs
nical fmetionalities related with hardware and software. The theoreti=
cal framework is essentinl and & multdisciplinary approach with bealth
professionalk specinlized in specific therapy is absoluiely pecessary. The
miost important thing is that the possible practical approach of a cybers
phy=ical platform Lke this has been evidenced and when tested with
therapsts and patients there is greater confidence that it can become o
useful tood in the treatment of different types of dyslalia.
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Alineamiento con necesidades
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Necesidad de respuestas tecnologicas _

e Capacidad del Sistema de Salud
_ ¢ Prestacion de Servicios de Salud
e Compras en linea
e Pagos digitalesy sin contacto
== ¢ Robot asistentesy sociales
"« Tele-medicina
e Educacion en entorno virtual
e Tele-salud
e Analitica de Datos / CPS
e |Impresion 3D
e Medios de transporte
autonomos
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