Robotic Smart Home Care
Wearable Robot for UL for Elderly
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Robotic Smart Home Care
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UNIVERSAL DESIGN

SPLLIR I

Making it easier to
useformorepeople’
Making design accessible to everyone in society
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Physical user interface components of
commercial meal-assistance robots (MARS)

Bestic United States Physical switch Spoon
Meal Buddy United States Physical switch and controller No Spoon and fork
Physical switch, pal pad switch, foot
Mealtime United States pRlEL B ,.pa pa' SIS Yes Spoon and fork
adaptive switch
Joystick, physical switch, joystick with
My Spoon Japan QYSHEK, Physica SYVI €7, JOySHEK W Yes Spoon and fork
switch
Neater Eater Robotic United Kingdom Tablet-based touch interface No Spoon and fork
Physical switch, pal pad switch, micro light
Obi United States y.5|ca S\,NI 1 p? pd _SWI Sy WIS .|g Yes Spoon and fork
switch, pillow switch, sip and puff switch
. . : . : Spoon and
Winsford Feeder United States Rocker switch and chin switch No ousher

Kim HK, et al. International Journal of Human-Computer Interaction, In Revision



Interfaces of commercial MARS

(@)

(b)

e
.

(©) (d)
(€) (f)

(a) Physical switch, (b) Controller, (c) Pal pad switch, (d) Micro light switch, (e) Pillow switch, (f) Sip and puff switch

Kim HK, et al. International Journal of Human-Computer Interaction, In Revision



Intuitive interfaces for various disabilities 4\

k!, ((t by
Limitations of Recoélgt/iﬂon of gaze
. Voice recognition 1 Butt
conventional (Services avgailable) mouth or head gesture (to be :e::IZped)
meal assistant o (to be developed) %
robots Types of
disabilty Interface
- Lack of Musde | Buttons » gesture » voice > gaze
. C1-3 Gaze/Mouth
various
) . 4 (Head gesture)
interfaces Spinal cord 5 Head gesture
C6 Buttons
. Mokbility and
- Difficult to physical  |(Buttons), head gesture, voice, gaze
choose impaiments ,
desired dish Elders | Buttons, head gesture, voice, gaze
- Not suited msed dr'gt
for Korean
cuisine Korean cuisine: eat
rice and side dish at
- Lack of diet the same time
tracking

v uitabiefor Korean food atuee (handing sticky rce)

CareMeal
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Examples of the survey form

Survey for Spinal Cord Injury

Determining the needs for robot from users
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() (b) (©)

Motion (a) Score 6 5.2 3.3
Motion (b) Score 4.8 7.2 6.2
#3. Usefulness of Motion (c) Score 6.8 5 4.1
robotic arm motion
Speed of
robotic arm Seconds 10 24.4 20
motion

Kim HK, et al. International Journal of Human-Computer Interaction, In Revision



#1. Necessity of an MAR

#2. Interface

#3. Usefulness of robotic arm motion

#4. Degree of suitability of
commercialized robots for Korean
meals

#5. Other necessary functions

Analysis of results by the five topics

Improving independence
Reducing care burden

Improving quality of life

Useful interface types

Motion (a)
Motion (b)
Motion (c)

Speed of robotic arm
motion

Safety

Mobility

Score
Score

Score

Number of choices

Score
Score

Score

Seconds

Score

4.4
5.8

Head (3),
Breathing (1),
Joystick (4),
Physical button (3),
Eye tracking (2),
Voice (0),

EMG (0)

EEG (2)

6.0

4.8

6.8

10.0

4.6

Notification function for
emergency situations

Charging function in wheelchairs,
Attaching function to electric

wheelchairs

Kim HK, et al.

5.4
7.8

Head (3),
Breathing (1),
Joystick (3),
Physical button (2),
Eye tracking (4),
Voice (4),

EMG (2)

EEG (3)

5.2

7.2

5.0

26.4

5.8

Notification function for
emergency situations

Motion recognition function,

Sharing function with other

devices, Attachment function

to electric wheelchair

9.0
9.4

Head (0),
Breathing (4),
Joystick (0),
Physical button (0),
Eye tracking (4),
Voice (5),

EMG (0),

EEG (0)

3.3

6.2

4.0

20.0

3.2

Notification function for
emergency situations

Easy assembly and folding
of the robotic arm

International Journal of Human-Computer Interaction, In Revision



Number of useful interface types selected from each user groups

ol

[N

N

Numberog)f choices

0 0 0

4

gl 0Eo 0

Head Breathing Joystick Physical Eye tracking Voice EMG EEG
button

7@ Patient group BEDoctor group @Caregiver group

Kim HK, et al. International Journal of Human-Computer Interaction, In Revision



User Scenario

For high level SCI

000

OO 2=

3
8 @

&< —
!l@ ‘
a“'m

Food prepare

Bowls for rice 1, for soup 1, for
side dish 3

e Prepare food within 2 cm cube

Required movement

¢ Rotation for noodle and chicken

¢  Emergency stop button and
alarm

position
¢ Close to wheelchair and table
e Stand backrest in the bed

2re-n

Packing

e Light material

« Foldable in the bag

« Attached to the wheelchair

Interface

=  Visual tracking —> button

= Voice paring to smartphone

=  Joystick paring to wheelchair

10sec from patient

e 20sec from caregiver and
medical expert

e Speed control function

Patient

Battery compatible function with
wheelchair

Height changing function
Temperature sensing

Prevent fall forward

Possible to social activity

Caregiver

Tools preference

- fork> spoon> chopsticks

Front plate

Easy to use

Function to replace tooth picking
Get personal time

Medical expert

Special material for sticky dishes
Ability to monitor multiple people
Positive effect on social activities
Additional target proposal

- C5 or higher in SCI

- Muscle disease, CP, tremor,
Limb amputation .etc

Invented by

Nam-Jon g Paik professor

Seoul National University Bundang Hospital Rehabilitation
Won-Seok Kim _professor

Seoul National University Bundang Hospital Rehabilitation
Junsik Kim doctor

Seoul National University Bundang Hospital Rehabilitation

Hyeyoung Lee .doctor

Seoul National University Bundang Hospital Rehabilitation

Subin Park .occupational therapist

Seoul National University Bundang Hospital Rehabilitation

SNUHY Guuas wosermar
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(Usability Test Report for Medical Device)
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Wearable Robot for UL for Elderly



ExoVest




Myomo Myopro

Custom fabricated
orthosis ensures
comfortable,
functional fit

Non-invasive dry
sensors read EMG
signals

Adjustable wrist
Electronics amplify, improves function

process EMG signal

Motor activates
hand grasp

Interchangeable,
rechargeable batteries
enable all-day use

Motor extends and
flexes elbow
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, 2021 of-= A A8 I SS7[=/HZ AL (2+2)
SNUH6 9 neOfeCt @HA R |TE EE“‘IBM‘]\ . - Therapeutic robotics/therapeutic robots (Robot therapist)

BUNDANG HOSPITAL L

b|-BRE QH 1I | A /A EE2 7|=8¢
HES 8 e U X A|AE (SSMART)

Soft SensoriMotor Assistive Robotics with BCl for home-based rehabilitation Therapy (SSMART)

=L 7|2 =o|7| &

Charité — Berlin University of Medicine Surjo R. Soekadar ul

& HHE eemagine Medical Imaging Solutions GmbH  Frank Zanow CHE
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25
YEZ BXE QIetBCI/ AZE 2H
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T -AHEFH CLIEMOI (BC) U AzZmE 28
AN T W EE AL T

G system

BCIL: Brain-Computer Interface, EEG: Electroencephalography, EMG: electromyography

AR: Augmented Reality, VR: Virtual Reality, UL User Interface

SSMART: Soft SensoriMotor Assistive Robotics with brain-computer interfacing (BCI) for home-based rehabilitation Treatment

=
A

= '5F)

B H

g H=X7|7] (SSMART)
R/IVR 7|&9| 882 &% &L/ZF &

X EHOFH] 2FAO|

EEG cap

HMD

Battery & Processor
EMG sensor -

- Motors
Wrist actuator -

Finger actuator

SSMART K& B =x7|7|
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