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Robots de reparto en hospitales

Shenzhen Pudu Technology: reparto robotizado en las plantas del hospital de Hangzhou

> Navegacion autobnoma > SLAM > Entrega de comida, medicinas, ocio

https://www.youtube.com/watch?v=9Y4b4SdQcxY


https://www.youtube.com/watch?v=9Y4b4SdQcxY
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Robots de reparto en hospitales

Moxi the Robot - diligentrobots

> Brazo robotico que permite la interaccion con infraestructuras: mobiliario,
puertas, camas

https://www.youtube.com/watch?v=MVC4YAT2dNs


https://www.youtube.com/watch?v=MVC4YAT2dNs




Control de acceso, temperatura, identidad
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> Camaras termograficas

> Reconocimiento facial
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> Control de aforo

e
.
-


https://youtu.be/8cUY7tYkjCY

Desinfeccién
AKARA Violet Robot UVD robots

> UV >Desinfecciéon de una habitaciéon en 10min

https://vimeo.com/386176660 9



https://vimeo.com/386176660
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Asistente en comercios

Advanced Telecommunications Research Institute International out of Kyoto
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> Control de mascarilla
> Control de distancia de seguridad

https://www.youtube.com/watch?v=0lEa2typGGY 10



https://www.youtube.com/watch?v=QlEa2typGGY

Entrega de medicamentos y comida

Terra Drones: traslado de muestras hospital Xianchang <-> centro control infecciones
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> Reduccion del 50% del tiempo de transporte

11



Entrega de medicamentos y comida

> Entrega de comida sin contacto
> Navegacion autdbnoma
> Entornos no estructurados

Starship Technologies

https://youtu.be/P_zZRwg9c8LY 12



https://youtu.be/P_zRwq9c8LY

i) .
Robots sociales

Nao, Kaspar, Maggie, Paro

[

> Permiten realizar juegos (escondite, rayuela, jenga o twister)
> Interaccion (tacto)

> Estimulacion fisica e intelectual

> Integracion social

13
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Robot para movilizar pacientes

ROBERT, RIBA y R MAN

> Manejo de pacientes
> Movimientos de estimulacion o rehabilitacion

14



Realizacion Tests y Fabricacion Mascaras

Nagami design Flow Robotics

. fi—s;

Production of Face masks

An initiative by Nagami Des1gn Spafn ="

> Impresion 3D
> Corte laser

> Gestion de muestras sin contacto
> Rapidez

15
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Tendencias en robotica para la salud




a Nuevas tendencias

POLITECNICA

 Assistive devices
* Surgical Robotics

* Lasers, Planning, and Navigation in
Surgery

* Modelling and Performance
Evaluation

 Mobile and Service Robots

Mechanisms and Machine Science

Georg Rauter - Philippe C. Cattin -
Azhar Zam - Robert Riener -
Giuseppe Carbone - Doina Pisla Editors

New Trends
in Medical

and Service
Robotics

MESROB 2020

@ Springer

17
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POLITECNICA

Movement Control Laboratory/University of
Washington

Proétesis

Openbionics Hero-arm

18



Rehabilitacion de miembros

Mufieca: University of Calabria

Tobillo: Technical University of Cluj-Napoca

Hombro: Technical University of Cluj-
Napoca

19



5 . .
Robotica quirurgica

Robot paralelo para estabilizacion de cabeza
University College London

> Laparoscopia, urologia, ortopedia N
> Sistemas inmersivos —

Senhance Robot 20
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(.} Design of a cost-effective human gait analysis system for

detection of normal and pathological functions.

> Deteccidn y evolucion de enfermedades neurolégicas (i.e. Parkinson)
> Prevencion de caidas

a. Kinect on threadmill b. Multiple Camera: Sensor fusion

~ Areaofsensor1=2.70m
"~ Area of sensor2=2.70m

Area for transition=0.60m
Recording area=4.80m

Area of sensor1— |

\

— Area of sensor2

v

________ ! Sensor2

22
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i Design of a cost-effective human gait analysis system for

detection of normal and pathological functions.

c. Robot movil

test_video.rviz* - RViz

File Panels Help

) Interact | *6= Move Camera [ ] Select Focus Camera == Measure .~ 20 Pose Estimate # 20 Nav Goal @ Publish Point -

.

(© Time

ROS Time: 1605653113.77 ROS Elapsed: |253.73 Wall Time: 1605653114.09 Wall Elapsed: | 253.80 Experimental

Reset Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click/Mouse Wheel:: Zoom. Shift: More options. 3 fps

v’ |IEEE ACCESS: D. Guffanti, A. Brunete and M. Hernando, "Non-Invasive Multi-Camera Gait Analysis System and its Application
to Gender Classification," in IEEE Access, vol. 8, pp. 95734-95746, 2020, Volume: 8, Issue:1. DOI:
10.1109/access.2020.2995474

v" SENSORS: Guffanti, D.; Brunete, A.; Hernando, M.; Rueda, J.; Navarro Cabello, E. “The Accuracy of the Microsoft Kinect V2
Sensor for Human Gait Analysis. A Different Approach for Comparison with the Ground Truth”. Sensors 2020, 20, 4405. DOI:
10.3390/520164405. 23



https://doi.org/10.1109/access.2020.2995474
https://doi.org/10.3390/s20164405

() [oT-based smart room for eHealth
environments

> Automated Room: WiFi, Z-wave, 6LowPAN WSNs

> Robotic Arm to position a control tablet in front of the patient

> Multimodal control of the room devices (lights, shutters, etc.): gestures, eye-movement,
voice, tactile

° AN QE. =
I._ ORI =
= e ®
ZWave ZWave
6LowPAN ‘ loT Devices W
I S — Multimodal
p Interface
“Es [ WiFi
| I A
& WiFi \\ // ‘ WiFi

A

{Rest API}

it ROS t € y Eyes Voice Gestures

|

“Robohealth: Smart Room Interface for Hospital Patients”, Marcos Sacristan, Alberto Brunete, Miguel Hernando,
Ernesto Gambao. Workshop: “Robots for Assisted Living”, 2018 IEEE/RS] International Conference on

Intelligent Robots and Systems (IR0S2018), 1-5 October 2018, pp. 6540 - 6545 2%1_4




i Roboética de Rehabilitacion

Miembro inferior y superior

> Modelado biomecanico de miembro superior inferior"
> Validado con otros modelos reportados en la literatura
> Patologias de hombro y codo, cadera y rodilla

> Movimientos de la vida diaria

*Biomechanical Analysis of the Lower Limb: A Full-Body Musculoskeletal Model for Muscle-Driven Simulation. M Cardona and 25
C. E. Garcia Cena. IEEE Access. Vol,7 Pp. 2019



% Roboética de Rehabilitacion

A

Diseno, Analisis y Control

ORTE Robot de miembro superior (TRL 6) ALICE robot de miembro inferior (TRL
4->5)

y

Therapy reference
values

Control Unit @ _-- ’ “w

N N \(((l))) - —_—

A
b PD Adaptive
iy controller
8, &

Adaptive Law

A

Musculoskeletal simulator

O, ér, T 1

Robot dynamic
model

“i' ] ‘4':

* ORTE: Robot for Upper Limb Rehabilitation. Biomechanical Analysis of Human Movements. Destarac M,, Garcia Cena C. E. et

al., IEEE Transaction Latin America 16(6) 2018

**ALICE: Conceptual Development of a Lower Limb Exoskeleton Robot Driven by an On-Board Musculoskeletal Simulator. 26
Cardona M, Garcia Cena C.E. et.al, Sensors. January 2020



8 Gracias por su atencion A

POLITECNICA CN\NR
CENTRE FOR AUTOMATION AND ROBOTICS

/ Dr. ALBERTO BRUNETE GONZALEZ \
a @abrunete

www.albertobrunete.es | www.car.upm-csic.es

alberto.brunete@upm.es

\ @ albertobrunete J
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