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What is Assistive Technology?

7 . : . #
Any item, piece of equipment or product system

whether acquired commercially off the shelf,
modified, or customized that 1s used to increase,
maintain, or improve functional capabilities of
individuals with disabilities.”

Cook & Hussey ] 995

Assistive 7
Technologies
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Cook & Polgar, 2015



The Individuals with Disabilities Education Act IDEA ‘97
(Public Law 105-17)

Assistive Technology Services ll Assistive Technology Devices

Any service that directly assists an individual
with a disability in the selection, acquisition, An}; item. piece of eqmpment or
or use of an assistive technology device. roduct svstem. whether acauired
(Section 300.5) P L 8)S it L oI acq ==
commercially off the shelf,
shyaluating modified, or customized that 1s used
*Providing devices ) i )
*Selecting, Designing, Customizing {0 1Increase, maintain, or IMprove
*Maintaining, Repairing the functional capabilities of
*Coordinating il ith disakilitias
*Training/Technical Assistance —student, children with disabilities.
family and school service providers (Sﬂgtiun 300.5)
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Active Rehabilitation

Enhance Function ~
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The Importance of Rehabilitation atter Hand Surgery

Success in Surgery +
Failure in Rehabilitation
= Failure




Splints that Previously designec/i in Hong Kong
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Figure 1. Some of the commercially available exoskeletons: a) Hal!¥ b) Rewalk,™ ¢) Indego," d) Exo H3™ and ¢} Ekso GT.F /
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OT and 3D Printing







Grooming and Personal Hygiene

Enlarged or
lengthened handles

The above products are for illustration purpose only, there is no intention of recommendation



Grooming and Personal Hygiene
. Mouth cleansing
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The above products are for illustration purpose only, there is no intention of recommendation




Grooming and Personal Hygiene
Combing or Shaving

m. . mg

Enlarged or lengthened handles

Universal cuff

The above products are for illustration purpose only, there is no intention of recommendation



Toileting
80s Commode

The above products are for illustration purpose only, there is no intention of recommendatic



Bathing w‘
Shower chair “\ﬁ

> Electrical *

> Seating system

» Convenient in cleansing
different body parts

The above products are for illustration purpose only, there is no intention of recommendation



Bed

Previous design

== i fE)

The above products are for illustration purpose only, there is no intention of recommendation



Height adjustment

80cm "

Optimal nursing position

For carer

41 cmr

Safe mobilization a1 chair hesght

For transfer

er . =AH
Fall prevention during sleeping phases

For fall prevention

Adjustable length for accommodation in smaller area

The above products are for illustration purpose only, there is no intention of recommendation



Bed frame adjustable
for special needs

The above products are for illustration purpose only, there is no intention of recommendation
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Bed
()

_'s%:/  »Bed frame can turn to left & right
BT »Can program time for turning

N

\n.—r

» Prevention of
pressure sore

> Relieve the
workload of carers

The above products are for illustration purpose only, there is no intention of recommendation




»Bed can be turned into wheelchair
»Save space
»Reduce the workload of carer in transferring the client

The above products are for illustration purpose only, there is no intention of recommendation



» Can turn client from lying to sitting position
»Reduce the workload of carer in transferring the client

The above products are for illustration purpose only, there is no intention of recommendation



The above products are for illustration purpose only, there is no intention of recommendation
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Device to assist transfer in bed

The above products are for illustration purpose only, there is no intention of recommendation



Transfer Aid / Hoist

Design in 30 years ago

The above products are for illustration purpose only, there is no intention of recommendation

Outlook,
handle,
frame and
materials



Transfer Aid / Hoist

Suspension : Can reach
, Frame design
design floor level

The above products are for illustration purpose only, there is no intention of recommendation



Trangfer Aid / Hoist

The above products are for illustration purpose only, there is no intention of recommendation



Transfer Aid / Hoist
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The above products are for illustration purpose only, there is no intention of recommendation



Transfer Aid / Hoist

Mobile and height adjustable

The above products are for illustration purpose only, there is no intention of recommendation



Transfer Aid

Sit @) Stand device
Handle de

Electrical
and height
adustable

The above products are for illustration purpose only, there is no intention of recommendation



Transfer Aid

Sit é=) Stand device

3-level design

Mobile

The above products are for illustration purpose only, there is no intention of recommendation



Transfer Aid / Stick

Multi-function and Smart design
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The above products are for illustration purpose only, there is no intention of recommendation
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New design

The above products are for illustration purpose only, there is no intention of recommendation



Mobility Aid

™ Wheelchair-
"~ . &  Walking Aid
SR, Tf’ Interchangeable

The above products are for illustration purpose only, there is no intention of recommendation



~ Power Assist

The above products are for illustration purpose only, there is no intention of recommendation



Mobility Aid
Walking aid for
Parkinson Disease

Design in 30
Years ago

The above products are for illustration purpose only, there is no intention of recommendation



Mobility Aid

Power Wheelchairs

The above products are for illustration purpose only, there is no intention of recommendation



Mobility Aid




What is Gerontechnology?

What is the difference between
Assistive Technology and
Gerontechnology?

Function vs Ageing



Gerontechnology

Gerontology + Technology



Multi-disciplinaries

e
Physio-
Gerontolo
gy therapist
Speech
Psychologist Occ. Therapist
SOCiOIOgiSt Therapist




Development of Gerontechnology

> Engineers, Architects, Industrial Designers contributes to products in health,
housing, transportation, work, leisure aspects for the older persons in 70s

»  Universal Access / Inclusive Design
»  Journal — “Gerontechnology” (2001 to present)
»  International Symposium — 1991, 1996, 1999, 2002, 2005, .... 2020

(Bronswijk, 2009)

Gerontech and Innovation Expo cum Summit
(GIES) in Hong Kong since 2017

s TRk 23-26.11.2023
O i EETHRRD RIAELA-C

https://gies.hk/zh-hk
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Common Problems in Elderly

Physical Capacity — muscle weakness, painful joints, balance, etc.

Cognitive impairment — deterioration in memory & executive
function

Degenerating sense organs — poor vision, hearing problem

ADL - personal hygiene, dressing, transfer, walking, bathing, etc.
Social deprivation — loss of famility members or friends
Psychological problem — loneliness, depression

Environmental barrier — use of public transportation, technology, etc.
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Gerontechnology Related:

Tele-health/medicine/rehabilitaton

Lifelong learning

Assistive & Rehabilitation technology
Fall detection & prevention technology

Psychosocial / Emotional related
technology

Environmental technology

(Fernandez-Caballero, 2017)

Aging = Living

Respect
& Social
Inclusion

*., Communication
'-_ & Information

Spaces &
Buildings

Community "-_
Support
& Health
Services

Civic Participation Social
& Employment Participation



Gerontechnology Related:

Information & Communication Technology (ICT)
Internet, 5G

Internet of thing
Sensor technology
Smart home

Big data

Al / Machine learning
VR/AR/XR/ER

VV YV V V VY V V

(Fernandez-Caballero, 2017)




Wearable Device
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Optical Displays

lattoos

g

Subcutaneous Sensors

}\:

Electronic Socks

”L‘&Irillg Aids

Smartclothes

Body ,\mf Network / CcliSitc
? 0
(«D») .«@i. )

Smartwatches

s

Electronic shoes

(a)




Wearable Device

Smart watch / Smart phone

.
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The above products are for illustration purpose only, there is no intention of recommendation



Health Monitoring

Non-contact

Smart design,
Smart sensors \/ Telehealth

The above products are for illustration purpose only, there is no intention of recommendation



Health Monitoring

Health Data Collection Devices

Vital Sign Monitor with Rolling Stand and Bar Code
Scanner for measurement of
| 1..‘. ad a. Non-Invasive Blood Pressure System
. b. Blood Glucose
¢, Ear Temperature
d. Peripheral Oxygen Saturation

£

f |
-.# :.t' '

é:...r-\v

can be integrated with personal
electronic health records.
v'Abnormal data alert to caregivers

v'Health-data Collection System which

Central Control and Monitoring System

Send out alert signal to the
caregiver station by
emergency call devices

Efficient care service
delivery with existing user’s
record in system.

Monitor staff’s service by
recording the response time.

Mobile Nurs
Display Panel e Nurse fpp

Call status & control
at mobile phone

Nurse Station

System for Institutions

The above products are for illustration purpose only, there is no intention of recommendation



Example of a Fall Detection System

Make sound

Use XML to
save data

+++++++++++++

Su ftware

‘3(_1:"4(} Service
station

g Heatth Care,
‘
.ll ?
S custom vest . e Health Care

5ample accelerations Naive Bayes Use GPS to get
and angular velocities classifier the coordinates He, Bai & Wang, 2017




Safety Monitoring Health monitoring

system in aged home
Seat Pad and Bed Pad

Integration of wireless signal & WiFi tag to predict the true position of
the patient sitting on the wheelchair. Nurse will be alerted once the
patient leaving the wheelchair to avoid falling down.

- =3 = =+
eat Pad Alarm Location Indicated on Digita

The photos selected is for educational purpose, and there is no intention of recommending the products.



FaII Detection
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The above products are for illustration purpose only, there is no intention of recommendation



Fall Detection

oy Infrared
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The above products are for illustration purpose only, there is no intention of recommendation



Fall Detection
Privacy

The above products are for illustration purpose only, there is no intention of recommendation



Companion Robots
-
> Emotional * ©
aspect

The above products are for illustration purpose only, there is no intention of recommendation



Companion Robots

4 kﬂ]ﬂE BIRERMAERN S0

Functions Provide an upgrade to caregiving servicos

rnLrItll'nMra

The above products are for illustration purpose only, there is no intention of recommendation



Touch and Music

Emotional
aspect

3 L] B R i B2 #iE

The above products are for illustration purpose only, there is no intention of recommendation



Global Context
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International Collaborations
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REAT nght Up Lives i-CREATe

1-5S Dec 2020 gSIC sess

o D 2020 Conference sosaon
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Opening address

Prof. Dr. Luc de Witte

President
Global Alliance of Assistive Technology
Organizations




2016 International Alliance
of Assistive Technology 2019 Four more
AAATE, ARATA, RESJIA, Organlsatlons (iAATO) Oorganisations Joining

ATIA, EASTIN, BATA, AATA
RESNA RESKO and TREATS joining ot e

2000 Tokushima Agreement

Dr. Luc de Witte, 2020




Mission

We Believe

in a world where all
people can access
the assistive
technology they
need.

Dr. Luc de Witte, 2020



Why global cooperation?

« Still many people that can benefit from it lack access to AT.

* AT is a typical area where we can learn from each other’s
experiences.

* Together we can support the development of standards, of
training, of good practice, of policy.

* Together we can have more influence on choices of
governments and international organisations.

There is a need for a global unifying platform where different
AT organisations can coordinate their efforts.
Dr. Luc de Witte, 2020



Rehabilitation Engineering and Assistive
RESNA Technology Society for North America

RESNA 2023 Conference

[E21°95 @) RECREAbility

T move to the
(

of innovation -, W2 RESNA

July 24-26, 2023
MNew Orleans Marriott
New Orleans, Louisiana
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The key role of assistive technology
information - a global challenge

Renzo Andrich
IRCCS Fondazione Don Cario Gnocchi, Milano Italy
President, EASTIN Association

TIM - Centro di inovonone ¢ iradenmenta t-u:ndn'pn_ ! .
- T ry T
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Impact of the EASTIN network

National inform N A2
onal information system are he /\?@—y\_
sYstem are harmonized KR En

mn any
»” rariners e

b
XxChange information, experuse, strategies, policies

# A window is provided on the EU AT
market, accessible to ¥
2verybody thanks to linguistic functionalities EI:&E%)E

AT products are soon known all over Europe, even if supplied

by small companies or individual developers @Eﬁ&tbﬁj{
is possible to compare products across countries

_itizens of countries that have no national database have the 2
A ﬂ HIEHAER
opportunity to access information -

» Help fulfill the UN Convention in relation to the right to
information on assistive technology (art. 4/h)

BREAONT . ) iNING DT W e &




Guest of Honor

+
--f-'—-{-";— —_ "-n.-

Her Roval Flighness
Praincess Maha Chalseri Sirindhorn
Kingdom of Thailand

10 August 202:5 | 1S: 30 hrs

Assistive Technology Biomedial Science & Technology

<+ Augmentative and Alternative ++ Stroke, Spinal cord Injury, Traumatic —CREATe 2023
Communication (AAC) Brain Injury, Cerebral Palsy, Dementia OPENING CEREMONY

3+ Blind / Low Vision +* Musculoskeletal Injury, Amputation,

«+ Computer, Mobile Device and Web Access Respiratory Issues, Gait & Balance, Motor

#+ Deaf and Hard of Hearing Control

«* Environmental Control «}* Geriatric Rehabilitation, Paediatric

«t» Mobility Aids Rehabilitation

Rehabilitation Technology Social & Lifestyle

«+ Cognitive Training & Assessments «+* Building & Public Transport Accessibility

«* Brain Computer Interface *» Disable Sports & Leisure Activities

<+ Mixed Reality System «+* Employment & Training

«t» Neurorehabilitation Technology ** Inclusive Community

o* Prostheses & Orthoses ++ Public Policy & Service Delivery
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10* international Convention on Rehabilitation Engineering & Assistive Technology

SIC Awards Ceremony
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The 11th International Convention on Rehabilitation Engineering and Assistive Technology @ sowese m

I-CREATe2017 koee, mpan ~ Fm2¥




The 11th international Convention on Rehabilitation Engineering and Assistive Technology o (CIRED
I-=CREATe2017 KOBE, JAPAN  CREATe0%7

Biomedical Engineering
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2019 i-CREATe gSIC




Coalition on Rehabilitation Engineering &
Assistive Technology of Asia (CREATe Asia)
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CREATe Asia

Mission

To promote the advancement and adoption of Rehabilitation
Engineering & Assistive Technology for people in Asia.

Objectives

e A common platform for REAT stakeholders to share resources, knowledge &
experiences

* A healthy ecosystem which eventually lead to cost effective and more Asian
relevant REAT products

e Collaborations in the research and innovation of REAT solutions across Asia



(@) earean  unicef @

Global report on
assistive technology

TN RIS

" J;’»:\‘iw, World Health
L7 Organization

Global Report on

Assistive Technology
Key findings and recommendations

for -CREATe 2022

@) e unicef
khasnabisc@who.int £
@ISHETE M GERIETES l >




Access to o
a SSlStlve tec:h n O | Ogy [ Individgal cogntry, including spectacles

#- == Trend, including spectacles
@ Individual country,|excluding spectacles

IneqUity in access to B0~ == Trend, excluding spectacles
assistive technology
across countries is huge. '

From 3% to 90%
From 2% to 84%

Access: prevalence of met need as a proportion of 1
prevalence of need in the population
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Human development index

'f




@ World Health | 1vi ~~f (851
W) Organiz;tainn LInICEf!!

Moving forward

1. Improve access to assistive technology
within all key development sectors,
2. Ensure that assistive / ‘&?f .
products are safe, effective oo‘ . '
and affordable loc _ >

3. Enlarge, diversify and &
improve human resource ‘ %

capacity
4. Actively involve users of .

(4
assistive technology and their \"@'sa
families

5. Increase public awareness and
combat stigma surrounding assistive
technology use

4

\ 7. Invest in research, innovation
2

and an enabling ecosystem

8. Develop and invest in
' enabling environments

9. Include assistive technology
in humanitarian responses

10. Provide technical and economic
assistance through international

cooperation to support national

efforts World Health
Organization



SWHIT === GATE

WFOTS S 2 ARATINENE g
World Federation of —_—
Occupational
Therapists and Global
Cooperation on
Assistive Technology

Marilyn Pattison, WFOT
President

Irngerorving accesa Lo osssitive technology
for everyone, everywhom
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u ‘Warld Federabion ol
% Uccupational [herapists

S200 Billion to S1 Trillion market
AT market
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Marilyn Pattison, President, WFOT
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Marilyn Pattison, President, WFOT



$3000-5000

A
‘ Lser
A Technician
Audiologist I
I Doctor

$1000- ZHDD

S].DD 200 I Retailer
I Distributor
Cost of Sales

Goods

Marilyn Pattison, President, WFOT



WHT == GATE

3. What WHO is doing? APL

Winrkd Health
Chrgueni rxleon

(&3, World Health

Imipeoying sccess to assstive tochnology | Margarita Ellﬂ'ﬂll'l ’
for everyane. everywhers Fruador : . Pakistan _

e Taking steps o make quality assistive
_ products affordable and available

Marilyn Pattison, President, WFOT




Training

Standards

Bulk purchase Business model

Procurement Repairs

Bls]

3. 25 Priority assistive products box for CBR or
PHC

Marilyn Pattison, President, WFOT
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3. 25 Priority assistive products and spares
- APL box

Hearing aids (digital) Walking Alarm signalers with Watches,
Magnifiers, optical and batteries frames/walkers light/sound/ vibration talking /touching
Time management
Chairs for products (magnetic
Reading glasses Crutches, elbow shower/bath/toilet white board) White canes
Pressure relief Orthoses, lower limb Communication
Pill organizers Crutches, axillary cushions (off-the-shelf AFO) boards/books/cards
Therapeutic footwear;
diabetic, neuropathic, Audioplayers with Tripod, quadripod
orthopaedic Canes/sticks Ramps, portable DAISY capability sticks
Braille writing
Incontinence Wheelchairs, manual equipment/Braille
products, absorbent Rollators for active use slate and stylus Clubfoot braces

Marilyn Pattison, President, WFOT



AT is becoming more and more Important!
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Disability & Global Conference on Assistiva Davicas and Technology




Statistics on Disabilities in China

20064t

- 6.34% of Chinese have disabilities—one in sixteen

A total of 85,020,000 have disabilities

Phvsical disability-24,720,000

!4ear1r1§dtaabliitj}iﬂidgiéﬂﬂ : - EJ‘Q ﬁ%i;r‘:k—_:
Visual disability-12,630,00 w7 R .

Psychiatric disability-6,290,000 - Var-8 - Ty IJ_:[‘A:[6°34%
intellectual disability-5,680,000 i = IS =g
Speech & language disability-1,300,000 e - - “‘/j / \$£§%
Multiple disabilities-13,860,000 |

Y

He Chuan
Department of Rehabilitation

China Disabled Persons’ Federation (CDPF)




An aging society of China

HERSE
~ Population of the elderly (by end of 2013) V %ﬁ ATEI'] ﬁ'ﬁ/E jkia

Over 60 - 202,430,000 (14.9% of total)

Over 65 - 131,610,000 (9.7% of total) : [k
; . | N e ETIRE
« The trend of aging means increase of AT needs e .
o -~ RIS

to prevent injuries

to enhance functions ! /E‘ﬁgéﬁﬁﬁﬁ% E@%%

to live more independently
to ease burdens on families or caregivers, etc.

He Chuan
Department of Rehabilitation

China Disabled Persons’ Federation (CDPF)




Challenges we are facing TS DR

The development of complex AT needs of persons with

disabilities (not only basic needs we’re try to meet) SRR ATHIE R
Capacity building in all levels of service network - T AR EZK IR AL
Especially in basic service units

. . FEHATEE A &
Development of AT professionals T > il |
A Jnngierm task —F —— - _ | ATEI%&H&?%E@t%ZE{b

Standardization in assistive products and services F
Started by still have a long way to go

He Chuan
Department of Rehabilitation

China Disabled Persons’ Federation (CDPF)
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He Chuan
Department of Rehabilitation
China Disabled Persons’ Federation (CDPF)



Building of workforce

Ll
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* Professional training and certification

LSl Eice

More than 10,000 professionals have been trained.

" - . * x . A::I é \'ll:%_‘—‘h'-‘
Certification system for AT practitioners has been set up. %%@Ii%;— .

. TS O S Em—

FEILATESE N Rebad 228t

He Chuan
Department of Rehabilitation

China Disabled Persons’ Federation (CDPF)




AT Centers
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The work report of 2015 State Council has proposed that modern

manufacturing should combine with Internet + Concept, Cloud Computingo

Big Data, IOT (Internet of Things).
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Remote, continuous and real-time collection  Digitally expressing vital signs, ohvs
of vital signs (ECG, HR, breath, temp, BP, 02), mental, social and daily living b

motion and balance, daily activities




ient monitoring in ward
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Aging Gracefully across Environments using technology
to support Wellness, Engagement, and Long Life
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Emerging Areas# Y )4

New approaches are leading to new promising areas of research

leading edge technologies, and changes in OT practice
B TR IEFERF R TN S A A st YR FEsiu,  SH ATV I EOR, R SR OT Sk Bk

Mihalilidis 2018

Smart Homes Robotics Big Data
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Big Data in the Home,

Actigraphy
devices

Mihalilidis 2018

Cell phone as ' : . - — Medication
prompting device User PC Expenence ) Door . .
and 6 locellon sampling; cognitive testing; tracking device

tracking social engagement; coaching

_




Big Data - Patterns of Living
GRCT LSNP &

. Activity Monitoring in the Home

| subject 118 P oo Sensor Events
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g Bedroom Mihalilidis 2018
§ Bathroom
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Kaye et al. (OHSU)
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Service Model in Japan
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Hiromi Hamad, 2021




Development of Rental Services in Japan

1963 Establish the Act on Social Welfare for the Elderly (Affected by Public Assistance Act).

1969 |On this Act, started to provide nursing equipment for facilitating elderly’s daily life
activities.

1983 | France bed started “Rental Service” of nursing equipment as private company.
(customers’ request — Business trigger)

1984 |Some municipalities (local governments) appreciated FB’s service and took in this rental
service for their service.

1986 | Ministry of Health and Welfare (present MHLW) added to read the article as not only to
provide but also to lend nursing equipment for elderly.

1989 | MHW decided on a 10 years plan to expand the measure of health and welfare for
elderly, it is so-called “Gold Plan”

2000 | “Long-Term Care Insurance system” implemented formally. Rental service of nursing
bed, wheelchair and so on become popular.

2021 Market size of nursing equipment rental service under Long-Term Care Insurance System
reached JPY325 Billion

Hiromi Hamad, 2021



Rental service business process in Japan
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Types of Loan Items in Japan

Mursing bed (accessories included ) Anti-bedsore mattress Portable slope
Divided into 8 parts

Knock down style = Easy for delivery and maintain

ST
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M

Sensor for dementia
Crutch, stick

person wandering

wid
L [
i B w _h_. =
‘ Wheelchalr "I_@
{accessories included
Hoist and ceiling lift | except sling ) Portable handrail
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J ockey Club Age At Home

Public Education, Rental and Cleansing Services
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Ageing can be discouraging at times, and technology too seems
perplexing. “age at home” would like to offer an approachable
passage to the multifaceted aspects of ageing, and brings an
optimistic outlook to ofre’s senior years.

aware®=

RIERNERWIR - AR EEFHRNSERE
Learn more about gerontech on how to improve the quality of life

act™

MENTE - IREMACRR ERBYIEE
Contact us now for the most appropriate support

adapt™

PREVMERREH - BREFmR
Welcome gerontech into your daily life

affirm®®

EREXESE  FRRE
Build confidence to take good care of yourself

appreciate™

REARMEAFS S - HERRBTH

Elders and carers work closely together for a corarnon goc.



Age at Home Service start with “A”

ASSESS
ASSIST
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Equipment collected from users’ homes

(1) ERERBNPRE

(2) B—RES

Primory disinfec tion

(3) MERZRERAS
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Low tumpwrature debydration

) MERERMERE
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Deliver equipment to users’ home







Promotion of
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in Hong Kong




Gerontechnology
Landscape Report

Gerontechnology Landscape Report

Gap Categories

* 1 — Government (Gap 1-4)

* 2 — Applied Research Stage (Gap 5-7)

* 3 — Prototype Stage (Gap 8-11)

* 4 — Enhancement Stage (Gap 12-14)

* 5 - Gerontechnology Market — Producer (Gap 15-17)
* 5 - Gerontechnology Market — Consumer (Gap 18-20)

* 6 — Collaboration (Gap 21-24)
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13,
12.
13.

14.
15.
16.
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Lack of Awareness

Highly Risk Averse

Outdated Regulatory Systems

Insufficient Retirement Protection

Shortfall in Applied Research Funding

Lack of Human Resources

Systemic Issues in Academia

Obstacles in Spin-off and Licensing Procedures

17,
18.
19,
20.
21.

v/

24 Gaps ldentified

4

Rental Risks

Gerontechnology Products are too Expensive for Elderly
Exhausting Procurement Procedures

Refusal to Accept Products with New Technology

Insufficient Collaboration between Universities and Research
Institutions

Insufficient Collaboration between Research Organisations and the
Private Sector

23. |Insufficient Collaboration between the Private Sector and NGOs
L?Ck 5t SUppoft f_or SEAtkUpS 24. |Insufficient Medical-Social Collaboration
Risk of Idea Sharing
Exhausting Registration Process for Medical Devices
Product Design not Catered to Elderly Consumers
Lack of a Testing Ground for New Products for Use in Elderly =

Homes

Cultural Differences and Difficulties in Product Localisation

Limited Market Size
Poor Segmentation



Enhancement | ETL
Stage Stage

Gap 12-14 Gap 15-20
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Collaboration Partners
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