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National Rehabilitation Center, Korea =
Rehabilitation Hospital + Research Institute @

 Location: Seoul, Korea

* Rehabilitation Hospital

* One of the biggest rehab hospitals in Korea.
« Around 300 beds.

« Major Patients: Spinal Cord Injury and Stroke. Sub-acute.

* Translational Research Program for Rehab Robots
« 2013~. Making bridge from technological R&D to clinical appllcatlons

« Experience on the enhancing tech, supporting device testing, and KFDA (MFDS)
clearance/approval as a medical device

* Pilot Provision Program for Rehab Robots
e 2012~. MoTIE and MoHW.

* Pilot Provision of Rehabilitation Robots to Rehabilitation Hospitals
* Translational Research Program for Care Robots

e 2019~. MoTIE and MoHW
« Care Robhot Device + Service Model




Care Robot: Arobot device that mainly perfo
a caregiver.
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Robot? Robotic Device?

e 2.8 robotic device

« actuated mechanism fulfilling the characteristics of an industrial
robot (2.9) or a service robot (2.10),
but lacking either the number of programmable axes (4.3) or the
degree of autonomy (2.2)

« EXAMPLE: Power assist device; teleoperated device; two-axis
iIndustrial manipulator (2.1)

¢ 2.2 autonomy

« ability to perform intended tasks based on current state and sensing,
without human intervention

ISO 8373:2012(en) Robots and robotic devices — Vocabulary



Continuum of Care

* In healthcare, the continuum of care is now being used to describe how
healthcare providers follow a patient from preventive care, through
medical incidents, rehabilitation, and maintenance.

Continuum of Care

Where
What

Who

PRIVATE PRACTICE OFFICE « CLINICS HOSPITAL - AMBULATORY CARE NURSING FACILITY « LTC FACILITY « HOME VISIT
Prenatal Preventative Me_dical End of Life
care Birth Childhood Care Incidents Rehabilitation Maintenance Elder Care Care

@ © @ @ O @ O @ @
(e R —
Fertility Specialist Pediatrics Family Medicine Acute Care Long-Term Care

OB/GYN Family Medicine General Medicine Outpatient Care Skilled Nursing

Internal Medicine Tertiary Care Hospice

http://blog.eoscu.com/blog/what-is-the-continuum-of-care



Therapeutic Rehabilitation vs ADL supports

e recovery through treatment for Impairment?
e promoting participation through support for activities of daily living?
« atechnology that support caregivers in hospitals, facilities, and at home?

Stage

Therapeutics ADL Support
-- Acute ---- | ---- Subacute ---- | ------------- Chronic ------------------

Therapeutic

Rehabilitation Robots
Patients/PwD + Clinician (MD,
Therapists)

Assistive Robots

(Consumer Product,

Wellness Product)
for All (PwD/Older Adults)

Care Robots

Caregivers of
PwD/Older Adults/Patients

(Song, 2023) PwD = People with Disabilities




Translational Research for
(Therapeutic) Rehabilitation
Robots

=

r

VN

pe 4



Translational research: Crossing the valley of death
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Nature 453, 840-842 (2008)



Translational Research for Rehabilitation Robots

* 1) Technology Enhancement, 2) Testing, 3) Clearance/Approval
(Certification), 4) Clinical Trials

« Specialized in rehabilitation robots, starting in 2013
« Accelerate clinical entry of rehabilitation robots
« Cooperation with other ministries

T 1 = Market

+

Clinical
Research Improved
Health

Basic
Research

Clinical Trials

Ministry of Education
Ministry of Industry
Ministry of Health & Welfare

Tech Enhancement
Clearance/Approval







Major achievements of TRP for Rehab Robots in 2021

ANGEL-LEGS M20 Rebless planar R-BoT 1.0
Certified as a medical device Medical device class 3 Medical device class 2
from an assistive device approval certification
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Next Direction: TRP for Rehab Robots

1) Tech enhancement - 2) Testing - 3) Approval / Clearance -
4) Clinical Trials / Usability Test - Pilot Supply = Market

Rehab Robots for Stroke

d Pediatric Rehab Robots (._5
N — :
2 o O
O h
I Tx Rehab Robotic Devices _O_
for UE/Hand/LE/Trunk
Rehab Robots for SCI N
Extramural * Physical/Cognitive Interaction, 7 — —
(Persons, Industry, Univ., « Data Collection/Integration/Analysis, Individualization
Research Institute, « Learning, Findings
Hospital). « Stimulation, Simplification
Intramural (NRC). * Bio-signals (EXG) Data Set
» Systematic Research Design (w/
Hypothesis) _

12



Pilot Provision for
Rehab Robots

13



Pilot Provision Program for Rehab Robots
In order to make references in real hos

nitals

2012

(2012.4.1.~2016.3.30.)

Gait Rehabilitation Robot
(Walkbot_S)

. Number of institutions
deployed: 4

. Sales record after this
program
— Gait Rehabilitation
Robot 21 EA

2013

(2013.5.1.~2017.4.30.)

Feeding Assistive Robot
(CareMeal)

Transfer
Robot
(Robin-T)

=

Upper-Limb  wu®

Rehabilitation
Robot
(Neuro-X)

¢ Number of institutions
deployed: 4

» Sales record after this
program
— Transfer robot 2 EA,
Upper-limb rehabilitation
Robot 8 EA

2014

(2014.5.1.~2018.4.30.)

Rehabilitation Robot

Hand Rehabilitation Robot
(RAPAEL Smart Glove)

v

. Number of institutions
deployed: 4
. Sales record after this

program
— Hand robot 250 EA
— Trunk stability robot

Trunk Stability

(3DBT-33)

& \

4 EA

2015

(2015.5.1.~2019.4.30.)

End-effector Type Gait
Rehabilitation Robot
(MORNING WALK)

Robotic Electronic Magnifier
(E-bot PRO)

deployed: 6
. Sales record after this
program
— End-effector type gait
robot 3 EA
— Robot electronic

magnifier 431 EA

2016

()
(2016.8.2.~2020.7.31.)
Wearable Walking
Assistance Robot

(ANGELEGS)
- s L

Care bidet Robot
(CURA1020)

J

Number of institutions
deployed: 4
Sales record after this
program
— Wearable walking

robot 1 EA
— Care bidet 92 EA

14



Pilot Provision Program for Rehab Robots
In order to make references in real hospitals

2017

(2017.5.1.~2021.3.31))

Exoskeleton Type Walk-
Assist Robot (EXOWALK)

Upper-Limb Rehabilitation
Robot (3DBT-61)
B

Number of institutions
deployed: 3

2018

(2018.5.1.~2021.12.31.)

Exoskeleton Type
Gait Rehabilitation Robot
(SUBAR)

A
.

e |

—

2018 Rehabilitation Robot
Excellent Utilization
Organization: Hallym
University Hangang
Sacred Heart Hospital
Pioneering a new field
of application of
rehabilitation robot
treatment for burn

patients

Number of institutions
deployed: 3

2019

(2019.5.1.~2022.12.31.)

End-effector Type Gait
Rehabilitation Robot
(Morning Walk)

The continuum of gait
rehabilitation

Exoskeleton Type Gait
Rehabilitation Robot
(EXOWALK PRO)

Number of institutions
deploying: 3

2020

(2020.1.1.~2023.12.31.)

Number of institutions
deploying: 6

2021-22
(2020.1.1.~2023.12.31.)

* Clinical demonstration of
lower-limb wearable robot
(Angelegs M20)

* Target: 90 of cerebral palsy
(children and adolescents)

'&:;v—“

Number of institutions
deploying: 5

15



Translational Research for
Care Robots

16



World Population Ageing: Increase in the Older Adults
+ Age-Specific Disability Prevalence

* The number of people with disabilities increases with the aging
population

* More than 50% of people over the age of 75 have a disabillity.

w 70
Females
60
Total
50
S
o 40
. S Low-income countries
> S 30
<. g
. =
20
High-income countries
| 10
0
45-54 55-64 65-74 75+
a mj. 3. DESA. Populastion Division. Licensed under Crestive Commons licanse CC BY 3.0 IC::: - . - . . Age group (years)
rs. DESA. Popuiation Dnision. Wodd Pop coects 2019 nee cenimen oo POPUlAtions (millions)
Source: 2019 United Nations Source : WHO, 59 countries

17



Korea faces rapidly aging population

* Being expected to surge in demand for Care Robots
» People with significant disabllities and senior citizens.

* Productive (15 to 64): Elderly (65 or more)
=5.2:1 (2017, Korea) — 1.4:1 (2050, Korea)

40000

35000

w
o
o
o
o

25000

20000

15000

Population (thousand)

10000

5000

Statistics Korea, Population Projections (2011)

/\\

1990 2000 2010 2014 2017 2020 2026 2030 2040 2050 2060

@G5 or more

a5 to 64
Oto 14
1t0 14

18



Target Users = Care Receivers + Caregivers

Mid-aged with
Cerebral Palsy

(People with Significant
Disabilities)

People with Significant
Disabilities

Need help 24 hours a day
Want to show my
independence from my parents
Want to reduce discomfort or
anxiety when | am self-reliant

73 year old Male

(Old Adults with Severely
Limited Mobility)

Do not want to be burden on my
wife and children

My wife, who takes care of me,
grows older and becomes weak
Worried about who can take care
of my old wife

Caregiver in her
mid-50th

(Caregiver for old adults and
PwD)

hz;ze PAIN in my

| K and wrist.
w/iong can’l take
CWRE of these

Waist and wrist discomfort with
chronic pain

Want to take care of a mild
person who could cause little
physical and mental burdens
Hard to adapt to new people
every time

19



How many people can reduce the burden of care?

« Care Recelvers =  Formal Caregivers =

540,000 (1% of Korean) 360,000 (0.6% of Korean)

* People with Significant Disabilities.  « Formal + Informal caregivers =

. Old Adult with Severely Limited 3,600,000 (6% of Korean)

Mobility. e . .
Including informal caregiver, I.e.,
family member, and paid workers

20



Difficulty of Caregiving

e Care Is endless.

« Most of the day Is devoted to
care.

 They become economically

poor due to expensive drugs
and treatment costs.

* There is no one to help.
* | don't know how to care.

MZA1E, https://www.seoul.co.kr/news/newsView.php?id=20180904007002
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[Long-Term Care] Aging in Place: Growing Older at Home

« Personal care: Bathing, washing hair, getting dressed - Help for a short
time

* Household chores: house cleaning, grocery shopping, laundry

* Meals: Meal - Meal delivery program

 Money management: Bill payment. handling insurance forms.

« Health care: Taking medications (indicate when to take, box of pills).

Remember your doctor's orders

https://www.nia.nih.gov/health/aging-place-growing-older-home#planning



' AGING IN PLACE

TIPS ON MAKING HOME SAFE AND ACCESSIBLE

Many older adults want to “age in place”
—stay in their own homes as they get older—but
may have concerns about safety, getting around,
or other daily activities.

A few changes could make your home
) easler and safer to live in and help
" you continue to live Independently.

Don't use
arearugs
and check that all
carpets are fixed PN
firmly to the floor.

|

i

W")

;
https://www.nia.nih.gov/;health/aging—&ace— g -home ing

| | S

Replace handles
on doors or faucets
with ones that are

comfortable for you

touse. ~---.
Ommm— T R
Install grab bars
near toilets and in
the tub or shower.
Reduce fall 4 Place light switches
Install hazards: (,""' k at the top and bottom of
aramp place no-slip strips o stairs and remember to
with handrails  or non-skid mats turn on night lights.
to the front on tile and wood e
door. . floors or surfaces

that may get wet.

For more information about aging in place, National Institute
visit www.nia.nih.gov/aging-in-place. on Aging



Top Aging in Place Technologies to Help You Stay Home

1. Video Doorbell: This smart technology from Ring, and other providers, hooks into existing

doorbells that enable a homeowner to see who comes to the door via the phone,

2. Voice and Remote Thermostat: This tool (Google Nest, Amazon Smart Thermostat, and others)

helps monitor thermostat functions including furnace and air conditioning by voice or by cell phone.

3. Virtual Assistant: Amazon’'s Echo or Google Home allows homeowners to control their home with

]tche(ijr voice - locking doors, turning lights on and off, adjusting the thermostat or viewing camera
eeds

4. Stove Fire Prevention Devices: These devices automatically shut off a stove if it is left

gnattended for a specific time. Devices like this are especially helpful for older adults living with
ementia.

5. Home Monitoring Systems: Monitoring systems could help family caregivers make sure their

loved ones are safe and secure. To allow for independence, some systems do not require human

intervention and have the ability to monitor even body temperature and sleep.

6. Social Media Platforms: Over the past two years, technologies like Zoom and Facebook have

become important ways to help older adults stay connected with loved ones and friends.

7. Watches with GPS Capabilities: These smart watches from Apple, Garmin, FitBit and many

others, can often track heart rate, blood pressure and bodP/ temperature. They can also track an

aging loved one’s location and will alert 911 if there is a fall.

8. Online Grocery Delivery: This service helps limit worries about falling when out and about, as

the groceries are brought right to the customer’s door. Delivery also comes in handy if inclement

weather or sickness keeps an aging adult home.

9. Telehealth: When health questions arise, it's easy to schedule a medical appointment via

computer or smart phone. Telehealth has several advantages, including cost savings, convenience,

and the ability to provide care to older adults with mobility limitations, or those without easy access

to a local doctor or clinic.

https://www.homeinstead.com/care-resources/care-planning/top-aging-in-place-technologies-to-help-you-stay-home/


https://ring.com/doorbell-cameras
https://store.google.com/category/connected_home?pli=1&hl=en-US
https://www.amazon.com/Amazon-Smart-Thermostat/dp/B08J4C8871

Systematic Thinking (2017~2018):
Setup strategies & Priorities for Care Robots Projects

« Shadowing » Care Robots * Focus Group Interview » Overseas Visits
in the real world Working Group with * In-depth Interview (Japan, Sweden, U.K.,
« Survey Various Stakeholders « Advisory Meeting Finland, Denmark)

" | &/ ??: O*J‘«‘ & ;
* MoHW - MoTIE * Care Robot Network Foru@are Robots Symposium
Smart Care Robot Council (n=49) with Various
Stakeholders

PEarld re
" e

- 1$

e

Lim, M. J., Song, W. K., Kweon, H., & Ro, E. R. (2022). Care robot research and development plan for disability and aged care in Korea: A mixed-methods user participation study. Assistive Technology, 1-10.



9 Categories of Care Robots

 High Priority: 1) Lifting, 2) Changing body position, 3) Toileting,
4) Feeding

@ Moving at . |
i Home Q’
® Smart @Assisting J)
oy Monitoring Exercise
, and L
3 Coaching @ a @}
@) Changing .
> body @ Lifting S X

@Bathing (@) Moving ©) Communicatioh

5 o outside ) o

Lim, M. J., Song, W. K., Kweon, H., & Ro, E. R. (2022). Care robot research and development plan for disability and aged care in Korea: A mixed-methods user participation study. Assistive Technology, 1-10. 26




Smart Care Robot Ecology
Balance: Product and Service

* Necessary to develop products and services simultaneously for rapid

market entry.

@ Planning & @ Translational
Tech Development Research ® Living Lab @ Public Supply
Pro d U tional R&D Social Service SerVI C e
Co-design | User rorum oniult Monitoring Design Smart Care space ,_:rience Shop
Co- Rapld Llftlng MOVing User Testing TeChnocl:?)?]ili?i?]gserVIce
creation Prototyping Changing Body Position L B0 anes

Public Awareness

g g

Bathing

User Monitoring
Tech Development R il e - Dg_te TEC_hnc;!ogy
' Cost-Beneficial Study Issemination
Design Vision Communication
i : Safety Requirement
HCI ZUELLEHEn Advisory Group ducation
Risk A
rland contro Focus User Sassess et Support Technology
Force Control Group Consulting Evaluation / Standard
Soft Robotic Industrial Design, Service Safety Guideline

Design . .
Public Benefic

Pilot Servi
Data Technology Data Technology Date Technology ot Service
R&D Verification Testing LOC&';E%ier:Sment

I (R&D)

Ministry of Trade,
Industry and Energy

. (R&D) NRC,
Ministry of health
and Welfare

(Non-R&D) NRC
Ministry of health
and Welfare

27



Smart Care Robot Ecology
Balance: Product and Service

« Securing and reinvesting profits for manufacturing and service
companies.

* Promotion of early pilot distribution (provision) through simultaneous
development of products and services.

Product Service

A

28



Care Robot under Development

Ministry of Industry Ministry of Health & Welfare
Common product technology for care robots Translational research for care robots

Transfer support
(Lift type,
smart sling)

Transfer support
(2 pillars + mobile robot)

Bedsore/posture / Creating a data- Bedsore/posture change
change support based support
(Al-based) sustainable (sensor based)

— development =
and
Excreted support j demonstration Excreted support

(feces treatment) - environment (Urine only, monitoring)

Meal support e y Meal support
(Fully automatic, food \ £ (Strength support, using

sorting) & one's own arm)




Ministry of Industry
Common product technology for care robots

Transfer support
Man &Tel
(Lift type, smart sling)

Excreted support
Curaco

(feces treatment) I ’

Source: Press Release National Rehabilitation Center, 2022 care robot policy symposium. 2022.06.27.

Bedsore prevention/posture change support
Alpha Robotics
(Al-based posture recognition technology,
prediction of bedsore)

Meal support
Cymechs
(Fully automatic, food sorting)

30



o tec”
\'\‘9“ Ministry of Industry: Common product technology for care robots

Transfer Robot with Smart Sling (Man & Tel, KIST, KU, ...)

A

Al: SHEY FXI(7]0EHY
A2: ZRRY F(Y3EHY
B: ol HFololE

C: ¥ o= &3 ¥ 7|
D: 3¢ Yol ADIE &8

Transfer support
Man & Tel
(Lift type, smart sling)

Development of Human Centered Smart Assist Robot with Dual Arms for Patient Transfer, 2019.04 ~ 2021.12

https://www.medibot.kist.re.kr/post/development-of-human-centered-smart-assist-robot-with-dual-arms-for-patient-transfer 3 1



o tec”
wio" Ministry of Industry: Common product technology for care robots

Posture Changing Robot (Alpha robotics, ...)

BEl 0y
yhop2; (fojgf
e AN
[ KM (4OIEY
HAZE

HEUEE Qolg — ;

RIYLNs8aAs ¥

NO| ¥ xpg 3%

Sa+3 MRS

Bedsore prevention/posture change support
Alpha Robotics
(Al-based posture recognition technology, prediction
of bedsore)

http://www.irobotnews.com/news/articleView.html?idxno=17407 3 2



o tec”
\'\‘9“ Ministry of Industry: Common product technology for care robots

Toileting Robot (Curaco, ...)

« Acquired product approval from the Ministry of Food and
Drug Safety for excretory care products (Nov. 2021)

* A change in the nursing paradigm to systematize the work
that was done manually by nursing personnel in the medical

field
* Reusable urine flow/volume measuring device, Curacare M1

« Example of urine volume measurement =
Waste bin (feces collection tank) Collected amount —

Washing water usage
MEDI:GATEI!E!:!E
[% E E nl n T omM om  Heuole omue Mgk
n I T. olg7|7| o|=2IT
A ZiI=-H3 Ll =5 <=3 T
| 23 | eIMH|A 2R | HEMHIARE | MPEER | ER EEATESRY slEn= | EE | BRF | e #El'i, -A-!gfx'l %Ea‘lﬂ’
2 RA HSANA R S
A2i3, iAo M| E AlefM E557t &S e
H{ A O 2R MZ7|U2M = BAMA = =2 9277 E507t =5
+ - | @B/ & £02021.11.04 17:40:00 UEB Eiﬁ%éwgguq,

BI7tsAHRY-BXHEFHK, Curacare ML(F2HH0{M1)

«cretion Care Robot) ®27|o|ctc}.

Excreted support

Curaco
(feces treatme nt) ) S ) iI's Sfateixi(neixt, ZSe, ool S)Ee) At A
http://www.irobotnews.com/news/articleView.htm|?idxno=26844 AR M2lRA| 3 3
http://medigatenews.com/news/2151493298
Y MIZAIZ] S 2EHENIK] QS NS Tl 0 8 AlsHE|



http://www.irobotnews.com/news/articleView.html?idxno=26844
http://medigatenews.com/news/2151493298

o tec”
wio" Ministry of Industry: Common product technology for care robots

Feeding Robot (KITECH, GIST, ...)

Meal support

Cymechs 8

S _ =y sreannssannes Tone T <

(Fully automatic, food sorting) 5 oystick-Typel :

’ -3E" Touch EEE Touch [ Touch | Voice §Eye Gaze§l I?’aetion 3
| Mode Mode | ¥ Mode | Mode ode e
g ICommand Input's" I -
- atte Panda ep P 3
_§ g er Interface HTIatT L] 5 E. g .‘E
£ |5 e s §s
< Reca 2
- (& = el |&
for Image

System Overview

* The Robot
* 6 DoF robot arm
* Robot arm controller
* Interface/Recognition SW

* User Interfaces
* Button-Type
* Joystick-Type
* Tablet PC-Type

User Interfaces

The Robot

Fig 1. (b) the whole system structure

Ubiquitous
Robots



Ministry of Health & Welfare
Translational research for care robots

e 1B
Transfer support .Ti/

Dongah Metal »
(2 pillars + mobile robot) .

Excreted support Meal support
Craders NT Robot
(Urine only, (Strength support,
monitoring) using one's own
arm)

Source: Press Release National Rehabilitation Center, 2022 care robot policy symposium. 2022.06.27.

Bedsore/posture

change support
Goodpl

(sensor based)
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Transfer robot (Dong-A Metal, PNU, YUH, KUH, ...)

« Development of a safe transfer
system with shake control T ==
technology applied and a modular “
patient transfer assistance system I8
applicable to various use
environments

* Integrated lift-off robot with a
maximum load of 130 kg or more

* Move on two drive wheels that can
change direction - Fl |

Transfer support
(S Dongah Metal
—~g (2 pillars + mobile robot)

36



Transfer Robotic System Configuration

* Mobile Platform: Steering wheels + Ultrasound sensors

jl_r.:ll!. ® " ]_r:l]!.

o

Forward movement

5 Left/Right movement \

Changwon Kim et al., “Development of a Patient Transfer Robot with User Convenience and Patient Safety,” ISG2022.

.
(N

Backward movement

==

Autonomous ston

PUKYONG
NATIONAL UNIVERSITY
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Posture change robot (Goodpl, AbleDesigns, KUH)

* multi-axis driven
posture change robot
Including pressure
ulcer prevention
monitoring devices

e Posture control bed +
mattress +
pressure sensor array

e Lateral Tilting included

=5
. Bedsore/posture
3 change support
e Goodpl
\.%L (sensor based)

38



Ministry of Health & Welfare. Translational research for care robots

Toileting robot for urine (Creidus, ...)

Excreted support

e Automatic urination suction Craders
. . . . (Urine only,
roboic device with urine monitoring)
receptacle function as a smart
diaper

 Data collection = Could
Increase quality of service

 Easy-to-carry |
* Reduced diaper change )

quantity through urine suction
function in diaper j ‘/**fl\ /fj
t 2 Q14 ‘_ Ty 2LE J
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Urination patterns Analysis ar Hye=nrAa Smart Hygiene Change Maker
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Feeding robot (NT Robot, SKKU, YU)

* Development of care
robot with active
assistance type
structure for older
adults with limited
manipulability and
some people with
severe disability

e Use one's arm

* Different assistive
forces can be
applied when raising
and lowering the arm.

Excreted support
Craders
(Urine only,
monitoring)




Comparative study of physical care burden for elderly excretion
care on caregivers between human manual care and robot-aided
care based on hierarchical excretion care task model

. T cuiaco
« MC+RC was the highest among the oy =
3 excretion care work scenarios, I
followed by MC_, and RC,;,. B J
PY RC Could reduce the phySICaI Figure1.CareBidet(<(:aL)JRAco,SouthKorea)

burden of the caregiver's overall

excretion care during the day, but
the step of using the excretion

robot for excretion treatment and
the stage of managing and storing

the excretion robot accompanied a

heavy physical burden.

n care task model: (a) MC, (B) RC

MC: human manual excretion care. RC: robot-aided excretion care Figure 2. Hierarchical excretio
J.B. Ko, H.J. Keom, C.K. Lee, B.H. Won, J.S. Hong, “Comparative study of physical care burden for elderly excretion care on caregivers between human manual care

and robot-aided care based on hierarchical excretion care task model,”, ISG2022
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Care Robots and Environments

« Care robots are significantly affected by the environment.

* |CF (International Classification of Functioning, Disability and Health)
« Even health depends on the environment.

'd ™

Health condition
(disorder or disease)

Body functions
and structures

Activities «——— Participation

Capabilities Capabilities and restrictions
and restrictions in function e.g. work, recreation, social

| | |

Environmental factors Personal factors
e.g. housing, sanitation, e.g. beliefs, perspectives, culture
work place conditions, locality socio-economic status, education

i.e. impairments

World Health Organization - 2001
http://mwww.welfareissue.com/news/articleView.html?idxno=2307



Smart Care Space
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Smart Care Space with installed loT devices

Humidity sensor
Jemperature sensor

: Motion sensor
Fire/Gas sensor

Door lock

Smart camera

Temperature sensor
L Humidity sensor

Vibration sensor

Smart lightSmart
Window blind

Fire/Gas sensor

Motion sensor

Switch

| Humidity sensor

Door open sensor Automatic door
Vibration sensor

_ 14 Door n sensor
Motien sensor e el B
Smart hub
_ Humidity sensor . “Smart light

Motion sensor

Door lock
. Door open sensor _|I_
Smart light il 28 P
: ibration sensor
Switch Smart
Door Dooropemera
Smart light Smart camera ~ lock Sensor rg Motion
sensor
l 1 Temperature sensor Door Touch
Door open senso. open el Humidity
~Smart | sensor uch . Door sensor
Motion sensor Window blind p open
o ; FirdlGas sensor Motion
. sensSeITemperature Touch SENSOT
. Vibration sensor p u Moti |
)Smart hub Smart curtain sensor eonsls%r; P
7’ ' = nart hub Temperature
Smart camera Door open sensor .narf Smart Sensor
i camera
. light S
‘ o 5 Touch panel
Smart
E curtain
Vibration
sensor
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Participatory Action Research

 Participation of consumers and stakeholders throughout the entire cycle.
Practical direction, but not easy.

* Various usability evaluations with consumers or clients are required to

develop care robots that support transfer, posture change, toileting, and
eating (Lim, Song et al., 2022).

Standard of care

(ifapplicable)
Insurance coverage
(if applicable)
FDA approval _
(if applicable) Community
. participation
Story Initial user Prototype Product Employment
boards data gys_te_m_s | available Living healthy
(capabilities)
Usability evaluation
User-need Mock-up  Technical Demonstration Consumer Best practice
identification  systems data studies trials evidence
(Safety) (effectiveness) (acceptance & (policy)
cost)

Ding 2007
Lim, M. J., Song, W. K., Kweon, H., & Ro, E. R. (2022). Care robot research and development plan for disability and aged care in Korea: A mixed-methods user participation study. Assistive Technology, 1-10. 46



Regular communication in translational research for care robots:
Network Forum and Working Group

 The translational research for care robots, which started in 2019.

* held a “network forum” once or twice a year in which both experts
and stakeholders participated, and

* held dozens of “working groups by field”.

Cumulative number of
events/meetings

100
80
60
40
20
0 === —
2019 2020 2021 2022
®m Network Forum = Working Group = Pl Meeting
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Hands-on Workshop for Care Robots
based on Service Design

* Engineers, clinical experts, caregivers, etc

 1st workshop: 8 experts use 8 types of transfer devices

« 2nd workshop: the people with cerebral palsy participated

« 3" workshop: the people with SCI (C4 level) participated

* Deriving a Consumer Journey Map through Affinity Diagram

* Opinions of Transfer devices

* Need to improve compatibility between beds and
transfer devices

« A systematic approach is needed according to the
clinical characteristics of the people with disability

Rkt
aaaaa
o= R

48



Insights for transfer devices

* (Compatibility) The transfer device needs to improve compatibility with
various environments including beds.

* (Wearability of sling) Improves the wearabillity of the sling.

 (Education/training) Familiarity with the manual Is essential. Pay attention
to safety accidents through repeated use and correct use.

 (Personal customization) A systematic approach is required according to
the characteristics of PwD. Distinguish between generalization and
specialization.

* (Disabllity characteristics) Case study Is required according to the
characteristics of PwD when making guidelines.

* For each device used, special information Is added to the usage
guideline.
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Service + Business Model to Public Provision + Private Market

* Not only technology, but also regulation and policy

« Various services, including public pay, have been investigated and
analyzed. Service Platform will be considered.

Technology ]\ Social Service ( \

Public Benefit of AT Devices

Product [ Public Provision

Private Insurance J

[ Private/Public Care Facilities J
Market
K ) Personal Purchase

5




Application guidelines for 4 care robots

* Major opinions on usability test are included in application
guidelines
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2.4 Types and Examples of Excretion Assisted Care Robots

2. What is a caring robot (device) for meals?

Ghepter 1. Introduction of guidsl ines. for the use of exoretion asalatance care robots -

1. Overview, . . B e B e U For those who cannot eat on their own, caring robots and devices for meals support

1.1 What s excret lon?
upper extremity muscle strength or deliver food to assiSt With meals. People who have

1-1. Overview of meals.

1.2 Wmt 13 & cwre robol? 1-2. purpose of application. 2 wvery little hand and arm movements or who cannot control their muscles well are very
1.3 What are the quidelines for the excretion assistancs care rcbot? 2. What iz a caring robot (device) for meals? e . - 5 dependent on their caregivers (caregivers) who provide meals. For caregivers with
Gepter 2. Intradmtion of eretion asalstane care rots 3. Types of caring robot and devices for moals. 6 — al Assisizncs Cary Robsl Tor Ui dysphagia, there is a risk of choking and someone must be nearby at all times, but from bir
2.1 Wt s an excret jomassisted care robol? 3-1. Caring robots and devices for active eating ) o - ~ ~ otharwise it may be more useful to use a meal-care robot (device) that guarantzes some  bd into a feeding
2.2 Where en axcraticn sasistance care robot I required 3-2. Caring robots and devices for passive meals 6 . 0 " degree of independencs to tNe Carsgiver. Nave. And an evaluation may be necessary to and thess o
3-3. 8 RIS, e s . - hich syst s = anin s .  expens nship, but they
2.2 ey torms relate 1o thes excret on msialancs care robot CURACARE M1 e GIRLETMING WHIER S/SIem BESt MEsts 27 [MAISUal ness, ang Sften xpensive to 4 in sating are
4. Selection and use of caring Tobots and devices for meals. 8 purchase an expensive caregiver (device) : i
2.4 Types & Examies of Excreticn Assiated Care Fabots 4-1. Requirements evaluation. s - ns. and bringing
2.5 Eulpment related to excret lon ance -2 Selection and purchase of CArng robots and devi >
i 4-2. Selection and purchase of caring robots and device ¢ 4 The purpose of using the eating aid is to deliver food to the front of the hiowing refers to
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Crepter 4. Examples of the use of excretion assistance care rcbots 4-4-1 Feeding strategles 18 g o ja=ter
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Expansion of experience and knowledge to local governments

 Information on smart care fspaces was provided to local governments In
need so that it could be helpful when installing similar spaces.

Transplant 1: Barrier-free independent housing Transplant 2: Vision Center for the People
with Brain Lesion




Take Home Messages: Experience, Balance, Assisted

* Based on R&D experience on Therapeutic Rehabilitation Robots,
It is expanding into Care Robots.

« Technology that assists therapists and caregivers rather than full automation

* Innovative technology and practical technology must be balanced.
« Depth and scope should be expanded in a sustainable way.

* Application and demonstration according to various situations and cultural
perspectives

« Good testbed, older adults, PwD
* Hospitals, facilities, and home in diverse environments

o Utilization of Data-Network-Al-Robot will iIncrease.

* In the future, we will plan to distribute care robots on atrial basis and
conduct a follow-up research and others.
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Previous Project (2019-2022) vs New Project (2023-2027)

Care robots and service model

Consumer-oriented care robot and service

Item development demonstration R&D project
Main Care robot development  Care robot development
Direction Service model research « Service model research
« Demonstration (R&D) >
will be expand to non-R&D
Target People with Severe Disability « People with Severe Disability,
Populations Older adults with limited mobility People with Disability N
Caregivers  Older adults with limited mobility
« Caregivers, Nurse
Appllication Facility > Hospital, Home  Facility, Hospital, Home
Place
Robot Transfer, Changing body posture, « Mobility, Bathing, Toileting, Wearable
Toileting, Feeding soft exoskeleton for the people with
disability, Effect analysis of wearable
soft exoskeleton, Monitoring, Transfer,
Changing body posture, Feeding, and
Communication.
Period 2019-2022 (3-4 years) « 2023-2027 (5 years)

Projects for Service Models: 4 years
Projects for Care Robots: 3 years
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