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People
Name Features Users Target body part Which XR How to use XR . p. Organization Country Notes URL
involved in XR
Physical rehab
Service/Product
(1) Assigned physical therapists proposing VR rehab programs for each .
. Broad (physical, . .
disease ) . Execution of rehabilitation programs through VR L
XRHealth Broad neurological or behavioral |VR (HMD) User XRHealth USA INC USA Telerehabilitation |https://www.xr.health/
(2) Improving physical functions through VR games N ) games
symptoms
(3) FDA-registered medical VR applications yme
(1) Designed to engage the client involving daily functional activities through
. o L (1) Providing ADL-focused virtual world in which
a virtual ADL (activities of daily living) ) e )
L . . . . the users incorporates their impaired upper limb
rehabilitation system to help the brain “re-program” itself and form new Patients with ) .
VR to perform simulated self-care tasks that involve
SaeboVR neural connections cognitive or upper  [Upper limbs . L ) ) ) . User Saebo, Inc USA None https://www.saebo.com/shop/saebovr/
(Monitor) |picking up, transferring and manipulating virtual
(2) Virtual assistant appearing on the screen to educate and facilitate limb impairments biect:
objects
performance by providing real-time feedback )
(2) Using Microsoft Kinect
(3) FDA-cleared software system
(1) Gamified neurorehabilitation therapy platform for medium and light https://mindmaze.com/digital-therapies-for-
severity impairments able to be deployed in the patient’s home . L neurorehabilitation/mindmotion-telerehab/
(1) Execution of rehabilitation programs through
. . (2) Including rehabilitation exercises for the upper extremity, trunk, and Stroke survivors at |Broad(Upper limbs, torso, VR . ) L
MindMotion GO | e ! VR games User MindMaze SA Switzerland |Telerehabilitation ) e
lower extremity; audio-visual feedback and graphic movement home lower limbs) (Monitor) . . ) . https://www.physiofunction.co.uk/rehabilitation-
X (2) Using Microsoft Kinect and Leap Motion X o X i
representations for patients technology/upper-limb-rehabilitation/mind-motion-go-
(3) FDA-cleared system for-home-use
(1) Designed for acute neurorehabilitation and ideally suited for delivering
table-top therapy to patients recovering from upper-limb hemiparesis . -
Project a CG depiction of the nonfunctional one
. ) (2) Gamification of the exercises (levels of difficulty, rewards, real-time Acute stroke . VR L . . . https://www.mind com/digital-therapies-for-
MindMotion Pro o X . X . .., |Upper limbs (or) . hand, which is controlled by the patient's User MindMaze SA Switzerland |None I
feedback) to maintain patient motivation and to increase the amount of patients at hospital (Monitor) . neurorehabilitation/
. movement of the working another hand
practice
(3) FDA-cleared system
. o . . Execution of rehabilitation programs through VR
Seated reaching motion improving postural balance and dual-task cognitive
mediVR KAGURA ing functi Stroke patients Upper limbs, torso (core) R (HMD) |games: horizontal/vertical/Mito- User mediVR inc. Japan None https://www.medivr.jp/
rocessing function
P & Komon/vegetables/fruits
Elderly people who R (HMD,
Gives the feeling of walking in a grassland or a place with beautiful scenery . Providing virtual environments with beatiful
RehaVR wish to improve Lower limbs Foot Pedal User silvereye Inc. Japan None https://rehavr.com
to increase motivation ) . . scenary such as sightseeing spots
their motor skills Exerciser)
. o . X § (1) Providing visual stimulation which is X
Using KiNvis (KiNesthetic illusion induced by visual stimulation) described https://doi.org/10.3389/fnsys.2019.00076
recorded hand moviment in the movement task
as the feeling of one's body moving during sensory input, even though the . ) VR/AR | N .
S . . . Patients with . . involving hand opening and closing . o
KiNvis system body is actually in a resting state; cognitive stimulation to the embodied . Upper limbs (Monitor/ A . . ) . User Inter Reha Co.,Ltd. Japan None https://www.irc-web.co.jp/kinvis
chronic stroke (2) Applying electrical stimulation while
brain system for body ownership, a sense of agency, and kinesthetic HMD) ) . ) .
A watching the movie during the finger-extension . . P
perception https://keio-rehab.jp/efforts/kinvis/
phase.
Prototype/Research
Novel plasticity-based, non-invasive treatment for phantom limb pain, in .
Phantom motor ’ o ) ) . . , ) , ) ) . o https://doi.org/10.1016/50140-6736(16)31598-7
which phantom motor execution is decoded via machine learning, while Patients with AR/VR  |Preserving the virtual arm in the anatomically Chalmers University of
execution facilitated by | o ) ) ) . _ |Upper limbs . User Sweden None
visualisation of the phantom is accomplished via augmented and virtual phantom limb pain (Monitor) |correct placement Technology
ML and AR it https://www.youtube.com/watch?v=ek7JHGC-T4E
reality.
(1) BMI with VR makes the patient's brain reacquire the notion of walking. Presenting visually the virtual lower limbs https://qz.com/757516/paraplegics-are-learning-to-
Walk Again Project (2) By walking in a custom-designed exoskeleton with BMI, patients are . . through the HMD and the sense of touching the . . walk-again-with-virtual-reality/
) ) L ) Paraplegics Lower limbs R (HMD) . User Duke University USA None
(WAP) eventually able to rekindle their remaining nerves to send signals back to ground through haptic display attached on
brain, and reactivate some voluntary movement and sensitivity. forearms https://www.youtube.com/watch?v=pb360-Yotac
People
Name Features Users Target symptoms Type of XR|How to use XR A . . Organization Country Notes URL
involved in XR
Mental health/Phobia
Product/Service
Immersive simulation People with a fear
. . ) . . Providing virtual environments on top of a
system for overcoming [Standing on top of a vitrual skyscraper to alleviate fear of heights Acrophobia R (HMD) " User CRESCENT,INC Japan None https://www.youtube.com/watch?v=AR-VAImfFXI
skyscraper
fear of heights (acrophobia) Y P
Prototype/Research
https://www.uq.edu.au/news/article/2021/03/virtual-
L . . . o . . Simulating social communication situations that |User and other D / q‘ / /
Providing valid contexts for people to practise their communication skills, People with reality-help-patients-speak
RECOVER: Virtual . ) . ) ) . L L . . are difficult to create within the clinic in realistic,|people The University of . Speech
o build confidence interacting with others and generalise their communication |communication Communication disorder | VR (HMD) X X . Australia X
Reality in Rehab ) - - - personally relevant and safe environments interacting  [Queensland pathologists , .
skills to various environments disorders . ) https://www.tandfonline.com/doi/abs/10.1080/096382
(Cooking etc.) with the user
88.2021.1895333?journalCode=idre20
. . . . . . Veterans with Providing 14 different worlds from a crowded The University of ) .
Supporting exposure therapy, in which a patient with PTS(Post-Traumatic . ) o https://www.soldierstrong.org/bravemind/
urgently needed Iraqi marketplace to a remote Afghan village, a Southern California
Bravemind Stress) — guided by a trained therapist — confronts their trauma memories PTS and depression R (HMD) User USA None

through a retelling of the experience

options for PTS
treatment

checkpoint in the desert to a forward operating
base in the mountains

Institute for Creative
Technologies

https://www.youtube.com/watch?v=dVmxmDFCMIQ
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XRHealth

XRHealth USA INC

Features Users Target body part | Which XR How to use XR
(1) Assigned physical therapists proposing VR rehab programs for Broad (physical,
each disease neurological or Execution of rehabilitation programs
_ _ _ Broad _ VR (HMD)
(2) Improving physical functions through VR games behavioral through VR games
symptoms)

(3) FDA-registered medical VR applications
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SaeboVR

Saebo, Inc

Features

Users

Target body part

Which XR

How to use XR

(1) Designed to engage the client involving daily functional
activities through a virtual ADL (activities of daily living)
rehabilitation system to help the brain “re-program” itself and
form new neural connections

(2) Virtual assistant appearing on the screen to educate and
facilitate performance by providing real-time feedback

(3) FDA-cleared software system

Patients with
cognitive or
upper limb

impairments

Upper limbs

VR
(Monitor)

(1) Providing ADL-focused virtual
world in which the users incorporates
their impaired upper limb to perform
simulated self-care tasks that involve
picking up, transferring and
manipulating virtual objects

(2) Using Microsoft Kinect

+Chicken Thighs
2. Roas! Beel

s Spaghetti

oo ice
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MindMotion GO

MindMaze SA

Features Users Target body part | Which XR How to use XR
(1) Gamified neurorehabilitation therapy platform for medium and
light severity impairments able to be deployed in the patient’s
& yimp Pioy P (1) Execution of rehabilitation
home Stroke Broad(Upper
] o ) ) . ) VR programs through VR games
(2) Including rehabilitation exercises for the upper extremity, survivors at  [limbs, torso, lower ) ) ) )
(Monitor) |(2) Using Microsoft Kinect and Leap

trunk, and lower extremity; audio-visual feedback and graphic

movement representations for patients

(3) FDA-cleared system

home

limbs)

Motion

and there is around a 50%

improvement in her range of motion
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MindMotion Pro

MindMaze SA

Features Users Target body part | Which XR How to use XR
(1) Designed for acute neurorehabilitation and ideally suited for
delivering table-top therapy to patients recovering from upper-
) g ) P Pyiop & PP Project a CG depiction of the
limb hemiparesis Acute stroke ] o
o ) o ) ] VR nonfunctional one hand, which is
(2) Gamification of the exercises (levels of difficulty, rewards, patients at Upper limbs (or ) ) ]
] o ] o ] (Monitor) |controlled by the patient's movement
real-time feedback) to maintain patient motivation and to hospital

increase the amount of practice
(3) FDA-cleared system

of the working another hand
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mediVR KAGURA mediVR inc.
Features Users Target body part | Which XR How to use XR
Execution of rehabilitation programs
Seated reaching motion improving postural balance and dual-task|Stroke Upper limbs, torso VR (HMD) through VR games:
cognitive processing function patients (core) horizontal/vertical/Mito-

Komon/vegetables/fruits

3. RmilE
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RehaVR silvereye Inc.

Features Users Target body part | Which XR How to use XR

Elderly people o ) i )
VR (HMD, |Providing virtual environments with

Gives the feeling of walking in a grassland or a place with who wish to . ) ) )
. ] - ] ~ |Lower limbs Foot Pedal |beatiful scenary such as sightseeing
beautiful scenery to increase motivation improve their .
) Exerciser) |spots
motor skills
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Inter Reha Co.,Ltd.

a4 AIST

KiNvis system

Features Users Target body part | Which XR How to use XR
(1) Providing visual stimulation which

is recorded hand moviment in the

Using KiNvis (KiNesthetic illusion induced by visual stimulation)
VR/AR movement task involving hand

described as the feeling of one’s body moving during sensory Patients with
atients wi
input, even though the body is actually in a resting state; hronic strok Upper limbs (Monitor/ |opening and closing
chronic stroke
cognitive stimulation to the embodied brain system for body HMD) (2) Applying electrical stimulation

ownership, a sense of agency, and kinesthetic perception while watching the movie during the

finger-extension phase.

Intervention —’E

Evaluations nﬂ

KINVIS therapy __,, therapeutic exercise
20min 60min
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Phantom motor execution facilitated by ML and AR

Chalmers University of Technology

Features

Users

Target body part | Which XR

How to use XR

Novel plasticity-based, non-invasive treatment for phantom limb

pain, in which phantom motor execution is decoded via machine
learning, while visualisation of the phantom is accomplished via
augmented and virtual reality.

pain

Patients with
phantom limb

Upper limbs

AR/VR
(Monitor)

Preserving the virtual arm in the

anatomically correct placement

L
SIMULTANEOUS MOVEMENT:

'Open Hand+Pronation'

=
L R s

The silver arm is under the control of the patient.
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Walk Again Project (WAP)

Duke University

Features Users Target body part | Which XR How to use XR
(1) BMI with VR makes the patient's brain reacquire the notion of
walking. Presenting visually the virtual lower
(2) By walking in a custom-designed exoskeleton with BMI, _ _ limbs through the HMD and the sense
Paraplegics |Lower limbs VR (HMD)

patients are eventually able to rekindle their remaining nerves to
send signals back to brain, and reactivate some voluntary

movement and sensitivity.

of touching the ground through haptic
display attached on forearms

B. Neurorehabilitation training

Brain machine
interface (BMI)

EMG, Tactile Feedback (Tact.)

Body weight
support (BWS)

BMI

Lokomat

Treadmill

2) BMI + VR
(STANDING) 3) ROBOTIC BWS
VitualRealty 30 hours GAIT SYSTEM

ko 109 hours Zero-G

4) OVER-
GROUND
BWS GAIT
SYSTEM
51 hours

1) BMI + VR
(SEATED)
178.5 hours

EXOSKELETON

5) BMI + ROBOTIC
70 hours

GAIT SYSTEM
134 hours
EEG SRR
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Immersive simulation system for overcoming fear of heights

CRESCENT,INC

Features Users Target symptoms | Which XR How to use XR
People with a o ) ]
) ) ) ) ] Providing virtual environments on top
Standing on top of a vitrual skyscraper to alleviate fear fear of heights|Acrophobia VR (HMD)

(acrophobia)

of a skyscraper
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RECOVER: Virtual Reality in Rehab

The University of Queensland

Features Users Target symptoms | Which XR How to use XR
o ) ) ] Simulating social communication
Providing valid contexts for people to practise their ) ] ] o
o ] ) ) ] ] ) People with o situations that are difficult to create
communication skills, build confidence interacting with others . |Communication o o o
communicatio VR (HMD) |within the clinic in realistic, personally

and generalise their communication skills to various

environments

n disorders

disorder

relevant and safe environments
(Cooking etc.)

situations in a clinic setting

people can re-enter that same scenario
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. The University of Southern California Institute for
Bravemind . .
Creative Technologies
Features Users Target symptoms | Which XR How to use XR
Veterans with
" Providing 14 different worlds from a
urgen
Supporting exposure therapy, in which a patient with PTS(Post- gd dy PTS and crowded Iraqi marketplace to a remote
neede an
Traumatic Stress) — guided by a trained therapist — confronts ) ) VR (HMD) |Afghan village, a checkpoint in the
] } ) ] options for depression ) ]
their trauma memories through a retelling of the experience TS desert to a forward operating base in
the mountains
treatment

L fL-ALL 11X
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Market Report

‘)‘3 6 0 HOME  CATEGORY LATEST REPORTS CONTACT US

“l' Market Updates

4l / Home/ Healthcare/ Medical Devices

GLOBAL VIRTUAL REHABILITATION AND TELEREHABILITATION FLEASE SELECE & FORMAT
SYSTEMS MARKET GROWTH (STATUS AND OUTLOOK) 2021-2026 o single User Licence  ({FRRI0D)

@ Corporate Licence $ 7320
SKUID:LPI-18486215 | 23-Mar2021 | Region: Global | 132
Pre Order Enquiry Check Discounts Request Sample
_ . O suvnow
Description TOC Tables & Figures Companies

According to this latest study, the 2021 growth of Virtual Rehabilitation and Telerehabilitation Systems will have
significant change from previous year. By the most conservative estimates of global Virtual Rehabilitation and Key Questions Answered

Telerehabilitation Systems market size (most likely outcome) will be a year-over-year revenue growth rate of XX% in
2021, from US$ 338.3 million in 2020. Over the next five years the Virtual Rehabilitation and Telerehabilitation

Systems market will register a 20.1% CAGR in terms of revenue, the global market size will reach US$ 704.4 million ® What are the new opportunities?

@ What will be the market size?

i, @ What is the market share?
This report presents a comprehensive overview, market shares, and growth opportunities of Virtual Rehabilitation @ What are targeted audience?
and Telerehabilitation Systems market by product type, application, key players and key regions and countries.

Y yP type, app s ey pay yres @ Which are the top players in market?
Segmentation by type: breakdown data from 2016 to 2021 in Section 2.3; and forecast to 2026 in section 10.7. @ How the competition goes in the future?
Physical Rehabilitation
e e @ Which are the leading countries?
Neuro Rehabilitation

Cognitive Rehabilitation @ What are the challenges in future?
Others

Why Choose Our Report?

Segmentation by application: breakdown data from 2016 to 2021, in Section 2.4; and forecast to 2026 in section 10.8.
Hospitals @ Latest Technical Advancements
Care Homes

@ Comprehensive Report

Home

Other @ Historical and Current Scenario

https://www.360marketupdates.com/global-virtual-rehabilitation-and-telerehabilitation-systems-market-18486215#
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Clinical Application of Virtual Reality for Upper
Limb Motor Rehabilitation in Stroke: Review of
Technologies and Clinical Evidence

Won-Seok Kim '**(, Sungmin Cho >*(®, Jeonghun Ku **(, Yuhee Kim *, Kiwon Lee *,
Han-Jeong Hwang > and Nam-Jong Paik '®

! Department of Rehabilitation Medicine, Seoul National University College of Medicine, Seoul National

University Bundang Hospital, Seongnam-si, Gyeonggi-do 13620, Korea; njpaik@snu.ac.kr
2 Delvine Inc., Seoul 08788, Korea; cho@delvine.co.kr
Department of Biomedical Engineering, College of Medicine, Keimyung University, Daegu 42601, Korea
Ybrain Research Institute, Seongnam-si, Gyeonggi-do 13449, Korea; yuhee kim@ybrain.com (Y.K.);
kiwon.lee@ybrain.com (K.L.)
Department of Electronics and Information, Korea University, Sejong 30019, Korea; hwanghj@korea.ac.kr
*  Correspondence: wondol77@gmail.com (W--5.K.); kujh@kmu.ac.kr (J.K.);

Tel.: +82-31-787-7735 (W.-S.K.); +82-53-258-7535 (J.K.)
1 These authors contributed equally to this work.

check for
Received: 22 September 2020; Accepted: 19 October 2020; Published: 21 October 2020 updates

Abstract: Neurorehabilitation for stroke is important for upper limb motor recovery. Conventional
rehabilitation such as occupational therapy has been used, but novel technologies are expected to open
new opportunities for better recovery. Virtual reality (VR) is a technology with a set of informatics
that provides interactive environments to patients. VR can enhance neuroplasticity and recovery after
a stroke by providing more intensive, repetitive, and engaging training due to several advantages,
including: (1) tasks with various difficulty levels for rehabilitation, (2) augmented real-time feedback,
(3) more immersive and engaging experiences, (4) more standardized rehabilitation, and (5) safe
simulation of real-world activities of daily living. In this comprehensive narrative review of the
application of VR in motor rehabilitation after stroke, mainly for the upper limbs, we cover: (1) the
technologies used in VR rehabilitation, including sensors; (2) the clinical application of and evidence
for VR in stroke rehabilitation; and (3) considerations for VR application in stroke rehabilitation.
Meta-analyses for upper limb VR rehabilitation after stroke were identified by an online search of
Ovid-MEDLINE, Ovid-EMBASE, the Cochrane Library, and KoreaMed. We expect that this review
will provide insights into successful clinical applications or trials of VR for motor rehabilitation
after stroke.

Keywords: virtual reality; stroke; rehabilitation; hemiplegia; recovery of function; neuronal
plasticity; sensor

https://www.mdpi.com/2077-0383/9/10/3369
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Review

Table 2. Commercialized VR systems custom-built for upper limb rehabilitation.

VR System VR Type Sensor Type Body Part Company Country
PRM?ID NI IMU sensor Arm CoRehab Italy
remium
Motion-sensing camera (depth
l SaeboVR l NI P Arm Saebo USA
Doctor Kinetic NI Motion-_sensing — (A Arm Doctor Kinetic Netherlands
sensing, body tracking)
IREX NI Motion sensing with webcam Arm SEtam Ik Canada
Health
Motion-sensing camera (depth
Virtual Rehab NI sensing, body tracking, and Arm, hand Evolv Spain
hand tracking)
[ XR Health 1 HMD, controller Arm XR Health USA
Motion-sensing camera (depth CSE
iWall NI sensing, body tracking), Arm, hand E @ Finland
touch screen niertinment Table 2. Cont.
Ni NI 1l or floor touch i Arm, hand BIS USA
irvana wall or floor touch sensing rm, han Bicengineering VR System VR Type Sensor Type Body Part Company Country
. HandTutor NI Data glove Hand, finger Meditouch Israel
Touch screen, touchable objects on . -
My L screen mmphand Tiromotion L Playball NI IMU sensor in ball Hand Tonkey Italy
DIEGO NI Hand suspended type Arm Tyromotion USA Anika NI Data glove Hand, finger ZARYA Russia
Position and force sensor in hand . . Gloreha
AMADEO NI rehab robot Finger Tyromotion UsA Workstation NI Hand exoskeleton, Optical sensor ~ Hand, finger Gloreha Italy
Pablo NI IMU sensor Arm, hand Tyromotion USA plus
Machine holding and
Arm, hand, R . b :
EsoGLOVE NI Hand exoskeleton rg‘ng:r" Techz:z?;ies Singapore 1050 NI moving handle Lo HeE] Ity
ExoRehab X NI Arm exoskeleton Arm HoustonBionic Turkey
Bimeo PRO NI DM {zenson f o bf)dy’ i lzenzox Arm, hand Kinestica Slovenia z
in objects 3 Rehab-Robotics
Hand of Hope NI Hand exoskeleton Hand, finger Hong Kong
Company
SaeboRejoyce NI 3D movable handle Arm, hand Saebo USA
[ Minc})l\:lnotion ] NI Colored object 3D tracking Arm, hand MindMaze Switzerland
YouGrabber NI Data glove, infrared tracking A"{" hand, YouRehab Switzerland
camera finger
Rapel Smart NI Data glove, IMU sensor Arm, hand, Neofect South Korea
Glove finger
Smartboard NI 2D handling board Arm Neofect South Korea
MusicGlove NI Finger-to-finger contact Finger FlintRehab USA
FitMi NI Puck with multiple sensorsfor 5\ pond FlintRehab UsA
movement tracking
SensoRehab NI Data glove Hand, finger SensoMed Russia
Rewellio 1 HMD, controller Arm Rewellio Inc. USA

Abbreviations: I, immersive; NI, non-immersive; IMU, inertial measurement unit; HMD, head-mounted display;
VR, virtual reality.

https://www.mdpi.com/2077-0383/9/10/3369
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Multimodal XR-Al platform development
for telerehab and reciprocal care
coupling with health guidance
(2021.7-2025.2)

XR-Al: XR powered by Al (éksrér)

=B YU\ EVDIEHDLZRHEXR-ALIMEEIBE L
R/ E L DHRET 7iEE

Contractors: AIST, Kyoto University, The university of Tokyo,
Seiko Epson Corp., EveRehab, Inc.
Web: https://unit.aist.go.jp/harc/nedo-xrai-healthcare/

This presentation is based on a project, JPNP21501015-0, commissioned by the New Energy an
Technology Development Organization (NEDO) in Japan.

NEDO: National research and development agency that creates innovation by promoting technological development
necessary for realization of a sustainable society
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Difficulty in passing on
know-how
Lack of sharing of service
encounters among providers

Spatio-temporal constraint

Issues raised by

making rehab remote

AN Economic loss of stiff shoulder

Imbalance in the number
Rehab COVID'I,Q of providers and users
H— pandemic Difficulty in Difficulty in recruiting
ome-visit ] iders i |
’ providers in rural areas
Day-care, getting rehab User increase
Out-of-pocket / e
Nursing care Nursing homt? with no
Medical insurance insurance therapist
Limit of coverage |  Limit to hours Inadequate quantity and
period per week quality of rehab
\ /
Non-coverage by insurance
or specific health guidance Out-of-pocket
Cancer survivor health promotion expenses
Stiff shoulder .
. Economic
[ ]
constraints

Cognitive constraints

Motivational issue

2% to 5% of total population
One million yen/person/year

Specific
Health Guidance

Financial distress of the Health Insurance
Association

Gaps in the quality and quantity of health

Only for metabolic
control

guidance among health insurance associations

Penalties based on the execution rate of specific I
health guidance

Can’t start
Can’t continue

23
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Multimodal XR-Al platform development

Human Augmentation
Research Center

for telerehab and reciprocal care coupling with health guidance

Purpose Solve and mitigate issues regarding health care service by
alleviating spatio-temporal, economic, and cognitive constraints.

How to make rehab remote?

New Issues by making rehab remote

o o o e

] Spatio-temporal Economic
constraint __constraints
Cognitive

constraints

Issues regarding health care services such as rehab
and specific health guidance
(Difficulty in getting rehab, Out-of-pocket expenses,
. Motivation)

O i -

LG LI Digital health, 1-to-N interaction, Reciprocal care (0-to-N interaction) ,

hY

1
1
1
1
I
I
1
1

How to replicate physical interaction?

condition and make a rehab program?

How to assess the user’s initial

N

How to evaluate the progress and
efficacy of the rehab program?

How to grasp the daily physical and

mental state?

Difficulty of "switching heads"
in 1-to-N remote interaction

Can’t start/Can’t continue
(Motivational issue)

Multimodal measurement and intervention

24
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AV 110 ETe [ \We develop an XR-AI system to estimate mental and
physical states through daily measurements, to support the creation and

updating of care programs based on detailed assessments of physical
functions using MR3 devices, and to appropriately convert and present the
obtained states and care task execution status to remote parties and oneself.

R ) e e e e e e - - ~
,,,,,, \
Automatic ad]ustment —~—.
by rehab task support Al p 1 Therap ist
~ |
\ S~ (Provider)
~
~
~
Movmg distance in XR m Remote F2F mode: Therapist ‘
Self mode: Al avatar-shaped XR-Al agent {
Reciprocal care mode: Other users -

Automatic adjustment by
rehab task support Al

Weight: 75%

Actual moving distance

'r_ =
Haptic Retargeting . o Virtual Co-Embodiment
Remote XR Service Encounter I

MREWear [ il e e e ,_?‘

Wearable device for . . -
measuring motion, Always-on monitoring XR-Al agent

deformation, and biomedical device in wristband form
signals, and for presenting Pulse wave, exercise

tactile sensations intensity, activity level,
mental balance, position

Welght 25%

Rehab program making /updating support AI

Joint motion,

oy . - force
. . contact
Mental/physical Functioning/disability/health assessment Al

Residual physical functions of muscular skeletal

state estimation o
AI system and nervous system, and activitiesin

daily living 3 Y Z2bFr T EE
. ‘.‘7 '

Stretch and strain sensor using
displacement-sensitive ink

Stretcherable electrodes

MR3: MultiModal Mixed Reality for Remote Rehab (ém &a- kja:b)
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Expected outputs B Multimodal XR-AI platform development for telerehab
P P B Designing 1-to-N and 0-to-N telehealth services

Prioritized R&D —
J —
1-to-N remote Mlndset-swnh
service encounter .
Care program progress summary/presentation Homogeneous Homogeneous
- — : o w reciprocal care reciprocal care
Provider trainin, Reciprocal reflection trainin
e | o e bl || (Health guidance (Rehab)
- Making E Rehab program making H:chll:: riur:qd:k?ge
% 3| | Functioning/disabilityy | PTOETMMAANE
a Progress EE: health assessment Health guidance e
g assessment/ Rehab program progress program progress
“ Updating E assessment/Updating assessment/Updating
2 T . . .
|| Remote F2F & F2F Telerehab 0-to-N remote interaction (Reciprocal care
k) i i s
5 || Remote group Group telerehab for homO/hete ro commun |t|eS)
@ - s . [ . el
x
: Self care Self rehab | Self training . are program prog
g - - ‘ E d d (0 prese d 0
g I::z:: Homo I Reciprocal telerehab ! Reciprogal teletraining I o Service Encounter landscape
O switching to support memory
care || Hetero - Heterogeneous reciprocal care and recall of each user's
Y characteristics
Monitoring in Worklace monitoring .
2 o non-walking cases HPM (HPM support) User C avatar Synch of avatar facial
Always-on 8 e UserB expressions to promote
monitoring 2 3 Always-on momtorm SECE Gvatdy mutual trust
-~ T . . .
= Mental/physical state estimation
(walking, activity level, biomedical, Experience sampling)

Telerehab Tele-health guidance

User A avatar

1-to-N remote interaction
HPM: Health and Productivity Management (Mindset switch)

Multimodal XR-AI platform modules for
telehealthcare services

Therapist avatar
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