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Executive Summary

This report pr esmyTtE: MIAh Mafuiregi Pawsefy Schol ar shi j
undertaken to investidiagiet all oway f ii mahnodvragi tui edradsanlao Ino
desiagmed at improving accessibility and inclusi\

Myschol aarppHiipvasi smpti vated by the ODmnisabdi sity of N
Il ncl usi on , Aovthdinedie aPMtaminrpso s i t i on theexammi awti on as

accessibilivtey camp piencilembdieasough t he scboaharghi p,
tour was underthé&ebni spdn8it ages, Europe, ,Dubai,
to observe |l eading examples of accessible campus
navigation technol ogi es.

The destinations visited included major universi
and UCLA), <civic and transxerntt, rtesbds ,i rarodwastsii don | i
Across all wvisits, a.Tchosnuscicsetsesnftult hienmpel eemmeenrtgaetdi o n
design reliadsatas gomnweh nmamce and i a8dr mbamteison mana
physical or digital technol ogies.

Thseport is structured in three parts:

l.Ilntroduction and Background
2.Key Destinatiowmmms/migi it @edi ghts from each | ocat

3.Conclusions and Reioaumme&md/antgincsnagphptosr taumd t i es f
actiimgo crampacces siimpridwvgoraeay.

1. I ntroducti on
1.1 Background and Motivati on

Myi nspirationaf@anet e mstiey Uni versity of Mel bou
to embed accessibility in its built and digital
Acti on DRIAPH pivotal lioddluemamee hvaadiesacduesdsh e n

Uni veafsi Mgl bouoomesed on ac¢ btes i ibsutmii @avyedr vBibtt Igi. s e ¢



One key insight fr omct bcaotn seuMRe ratm tcGanmnah lof rionmt r odu c e

t heudi eamc & dhrec e pti hoafl of Beef i @ cit dea t hat accessibilidt
benefit not only people with disabilities but al
community. Sseidt htiheempth apliaces dondét have an acces

an access infoomahi®nspaodmemt undemsaddarievdent he i
accesswhetetiynf ormati on about accesairebe routes,
crititchghyas cal design features themselves

Equally inspomohigswedenis whobidlpepelt opdad|l o t heir
find accessible restaurants and venues around Me
power of gr afscscuwsoetds ,dessiegn i n advancing inclusio
These experiemycentsphr kedearch question of the ¢
fiHow can digital wayfinding technologies and uni:

uni versity estates to enhance akcessibil

ity

TEFMA Maurey Pawsey Scholarship Inspiration, Focus & Impact.

© Founders story

We are a collective

The University of Melbourne’s Ll
SUPER CITY destination

Everyone deserves equal access to

2023-2026 (DIAP) represents a
significant first step along a journey
toward the University’s aspiration
to provide exemplary accessible
and inclusive campus experiences.

With the development and
implementation of this plan, the
University makes an active
commitment to remove or minimise

43 institutions who participated in the
TEFMA 2023 Benchmark Survey
represent:

$42.2 billion approx. in revenue
1.03 million (EFTSL)
14.2 mil. m? (GFA)
$1.1 billion Capital exp. {new buildings
and major refurbisk t)in 2023
MA S

:: g‘l 5 People have disabiliy
illion People globally
Largest minority in the world

sabrina Leung

’ “Most places don’t have an access problem -
= they have an access information problem.”

"it’s virtually impossible to find

accommodation information about
accessible rooms.

Ask any traveller with access needs, or
take a look online - it’s as though they

the barriers to participation in
university life for the community.

Panel Disccusion

THE VALUE OF

Providing access i .

The focus of the TEFMA scholarship Sl "'“g"iﬂings:cl::sos‘izxe';epnes.:‘s’:,e :
application: Research and share | e
insights on innovative practices in

digital wayfinding technologies and

universal design, for improving

accessibility and inclusivity on the

university campus.

" (And even then, there can be a
measure of doubt.)

"information brings confidence and
confidence brings visitors"
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1.2 Research Approach and Destinations
Foll owing extensi mgstdedktioggemteisfeiaed hkey desti nat
demonstrating |l eadership in accessible design an
f United Bhavessity of California, Berkeley; E¢
University; Vanderbilt University; Universit)
f United Ar abD®Ebair aAiersport and Dubai Mall
§ Europmer many, Switzerland (Bern), France, and
f Singapboraeb:l i ng Vill age and Nanyang Technol ogi
T Austraand aNdmpar as éamdee hnahdguyni eirgra.l d



Myr esear ch giotmdi niedi t s,

vi sual do
professio

cumentation and peaerd daaatedsnsgieb iwiitthy i
nal s

Dubai, UAE

+ Dubai Airport

+ Dubai Mall,

* Rove City Walk

Germany,

= Goethe University, Frankfurt

* CBD & metro, Frankfurt

+ University of Tubingen, Tubingen
+ Tubingen terminal & civic plaza

Switzerland
= Bern Central Station, Bern
= Geneva CBD & civic plaza

France,
+ Colmar CBD & civic plaza

Singapore,
+ Enabling Village, Metro Singapore
+ Singapore Metro & Civic spaces

Australia & NZ

USA

= Ed Roberts Campus, San Francisco . .

= University of California Berkeley, San Francisco * @ Universities:

+ BART train station network, Metro San Francisco ) . .

+ Stanford University, Stanford California ? Tourism: . .

+ Autodesk University, San Francisco . ,@ Transport: Rail/tram/Air

* APPAFacilities Management conference, Nashville Tennessee e T AP F e
s ‘VardderblitUniversiny: Tenrissaes » §F] Civic spaces/Civic buildings/Urban Design:
= Middle Tennessee State University . Aged Care:

= Nashville Public Library, Tennessee . . = . . 4 &

« “Variderbilt Uriversity Tennssses . -. Physical/digital signage/kiosks/wayfinding

* 'People of Determination’ accessible beach

+ Manheim University & Civic spaces.

University of Florida

How are you pregaring fo Digitization?

o ibility expos, ility panel di i vebinars
* TEFMA & Go3 Uni forum collaborations, zoom/MS teams peer reviews.
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Q@ & nsights & take aways:
The World Health Organisation defines AT as:

Assistive wayfinding Technologies. Keeping afloat in the sea of apps!

Browser only {fewer features?)

@

ArcGIS
oA

MazeMap

WAKING CRISSWALKS
ACCESSIBLE

“Assistive products that help maintain or improve an BLE e e
individual’s ioning related to cogniti
communication, hearing, mobility, self-care and vision, RTLS Realtime Location System
thus enabling their health, weli-being, inclusion and
participation’. RFID Radio Frequency Identification
. : IPS Indoor Positioning System
C derati when g SV
Impact of cognitive Load using multiple apps AR Augmented Reality
‘Free’ Apps (pay in data? Data sensitivity?) Al it Tl e %
Paid Apps (User/institution)
Build your own? PRM People with Reduced Mobility Navi Lens@
Combine multiple specific apps with a single front mapspeop le
interface? \ A | /
*  'off the shelf or customised? N 7 .
indoor Apps S|t| IMm
Outdoor Apps X‘é @
Indoor/outdoor ),
Specific functionality apps (visual impairment, e
wheelchair) g/ {(”

GPS, hardware beacons, Lidar pre-scan?, A.l. powered?
GPS/bluedot positioning accurdcy range? (0.3m to 3m1)

[gle]) gl Goodmaps
@Eﬁ" ((P)) Pointr Xpurple ~ M\apsted-

EVELITY

g]qu?e %%Mﬂ!!_mgné ,(2 OpenStreetMap

bingi’_ <

Use your phone's camera to
navigate GoodMaps buildings.

Continue

-
B\ind‘
square

L

VoiceVista &G Gooqgle My clumsyr:i’ video trial of the
o g - INTRANAV GoodMapsindoors app at the Tennessee State
b | Indoor M aps W/ ~ AR : / Library. | just wanted to start with a 'simple’ task,
3 P way.ai PR
& like finding my way to the restroom! ¢
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2. Destinations and Key I nsights

2.1 United States
University of CalBifrormplagc@8eafkeDieyabi |l ity Rights

Berkeley was a natural starting point for the st
t hfemer i cans with Di.s albhiel iutniievse rAscBd y(RdDhAs)e heomadennt
with polio whose advocacy in the 1960s |l ed to tAh
protecting the rights of people with disabilitie

Berkeleybds facilities team provi deadmplnisamgdd winttho
practusahbl IWhiyl e ADA regul ations require that 20%
removing accessibility barriers, applying these
uni ntended desi gn cholnofol pioc tosedleifbhietdyc eexpunipdd f i ed a
practicad asshuttba system allowing students and
transport acampssthkéeahiahl.yntegrated app

U.C. Berkeley, California, San Francisco.

Q @ nsights & take aways:

Stunning campus that is topographically challenged. (gradation of 250FT/76 metres!)

History of the ADA legislation at Berkeley: In 1962, Ed Roberts wanted to attend UC
Berkeley, he'd had polio when he was fourteen. Now he used a wheelchair by day and
respirator by night. Meetings were held among Dean of Students, Arleigh Williams; Director
of Student Health Services, Dr. Henry Bruyn; Ed's mother, Zona Roberts; and Ed himself.
This led to Ed's having a room, not in the residence halls, but in the on-campus health
facility, Cowell Hospital. UC Berkeley was one of the first campuses in the US to begin
accommodating students with disabilities. This happened because of the activism of
students who pushed UC Berkeley to provide equal learning opportunities for persons with
disabilities. The disability activism of the UC Berkeley students helped ignite a civil
rights movement that led to the passage of the federal Americans with disabilities act
(ADA) and continues to shape policy today.

Benjamin Perez @ - 1=t
Manager, Physical Access Compliance at University of California,
Berkeley

Berkeley [

*  Ben highlighted the challenges of balancing ADA compliance and usability. Multiple
codes of compliance on a project can sometimes collide with one another, rendering
the facility as ble/impractical. On the flipside, facilities can be accessible in
afunctional sense but do not actually meet all the ADA compliance criteria.

]

ADA ACCESSIBILITY ACT: THE 20% RULE EXPLAINED
(FEDERAL CODE):

Anytime alterations are made to a building or facility
whora barriors still axist, 20 percent of the construction
costs must be spent on barrier removal on the “path
of travel”. For ADA purposes, the “path of traval” also
includes restrooms, telephones, and drinking fountains
Any alteration to a “primary function area” triggers the
requirement.

FJTEILIC

Removing or correcting barriers can be simple and
inexpensive in one facility, but difficult and costly in
another. For this reason, the ADA sets out a flexible
rule for removing barriers.

When the cast of improvements made to the path of
travel exceeds 20% of the cost of the alteration to the
primary function area, the ADA considers this ratio to
be disproportionate, in which case the path of travel
need only be made accessible to the extent necessary
without having to incur the disproportionate cost.
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Ed Robert silCmolpwsi ve Design in Practice

Located adjacentEdt RoBer kdls€Cmmplulmdplots ehub for di se
advocacy and wuniversal design. The building itse
ramp design represenwvstgpenness and inclusi

However, disfawcs dmaamasyseerv eh|l ed en hianetlelnt i oned desig
featur es cFaomr ci onnsftlainccte , an internal water featur
visually impaired users inadvertently created di

sensory sensitivities. Thnisvédeigal iddsiegnamesti tha
multiple sensory expreattancecschosibitli.ctayl yeeds in

Universal Design: The Ed Roberts Campus. San Francisco USA

Building Independence from the Ground Up Universal Design
Welcomes Everyone

Located at a fully accessible transit hub, the Ed Roberts Campus is a national and international model dedicated to
disability rights and universal access.

The Ed Roberts Campus commemorates the life and work of Edward V. Roberts, an early leader in the independent living A helical ramp winds upward to the

movement of persons with disabilities. Ed believed in the strength of collaborative efforts: He called it “working toward our second floor, per!nitting easy access

preferred future.” and safe evacuation. )

“This building expresses the idea that good design is fundamentally a social justice issue. Everyone deserves the right to a + Accessible el_evators,_ automatic

dignified and inspiring place to live and work” (Building Community video) doors, and wide corridors create
easy circulation.

Video: Ed Roberts Campus—Building C \ —_— - »  Restrooms accommodate all ability

Video: The 7 Principles of Universal Design | Ed Roherts Campus — §

levels and include private rooms for
assisted individuals.

Specially designed signage and way-
finding devices guide people who
are blind or have low vision.
Hands-free sensors and timers
control lighting, acoustical, and
security systems

Transit Oriented Design

Green Design

ERC and Multiple Chemical
Sensitivities

Air Quality & Ventilation Systems
Construction Materials and
Furniture

Cleaning Products

Landscaping

Pest Control

Fragrance-free Workplace Policy
Electronic, Electric, and EMF

Ty

[ RNRAN B~ LT W& B8 G| R tedBDGUE PA Y H1J| ot LPUEHIACEUD HIREY i Y

Stanford University anidRevtarndfeirtbtiilng UHhd rvietrasgd yCa m

Both Stanford and Vanderbilt faceheaerialldgmegdes int
architedtheie teams demonstrated creative yet sul
while respecting heritagegraasdhelt i &wt, 0o maitcihc ado d m
accessible to wheelchair users and those wusing v

Both wuniver si tmoebs ldaltsyo cope rteatdeo i vmegh it dhlee Ber kel ey

These instituti onasc cdeesnsoinbsitlriataye drbehtoracfhii tetviemdg wi t h o
compromi sing ar c@iatne d tmproalt ainn t eapanisgi ydseersa triiocnh fionr
historical buildings



Stanford University, Stanford, California USA

Q& Insights & take aways:
*  Topographically complimentary (i.e. flat)

*  Sheila's inspirational influence fighting the good fight influencing complex
construction/refurbishment projects applying the ADA (Americans with disabilities act) barrier
removal program (sec.504), a federal law that is geared toward students and student learning
environments.

*  Sheila leads the application of the significantly stringent State of California code reaching new
heights in accessibility standards that cannot be overstated.

*  Window of opportunity: "There’s a limited window of opportunity before the student or
staff no longer requires your help. They figure out a solution themselves quickly.”

Sheila Sanchez
Diversity & Access Office | ADA Program
Director, Stanford University

[ RNEN B~ Wi W& /mbE Gl R eHEMERY |

Vanderbilt University, Tennesse USA

Q @ Insights & take aways:

»  Minimal physical signage and maps in external areas

. Reto-fitting accessible entrances to heritage-listed historic buildings

. Incorporating universal-design principles in new buildings/extensions.

. "‘Walk and Roll Loop' with extensively integrated accessible platforms/ramps

On-demand accessible vehicle transport service
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@@ 1nsights & take aways:

The MetaMap Project, University of California Los Angeles (UCLA) USA

s Establishing a framework for a new accessibility interactive map

“In January 2020, a team of UCLA students and staff members established the framework for a
new accessibility map of campus.

We know that it will help accommaodate our community members anszrepa re the campus for the
2028 Paralympics. Through extensive fieldwork, data digitization, and discussions focused on
campus accessibility, our team has assembled a comprehensive spatial database of accessible
doors and ramps on campus. It includes 535 accessible entrances and 140 ramps”.

= InMarch 2021, the Office of Equity, Diversity & Inclusion (EDI) awarded the MetaMap team a grant
for the creation of a dataset containing every accessible entrance and ramp on the University of
California, Los Angeles (UCLA) campus. Our mission was to use that funding to turn UCLA's existing
static accessibility map into a robust and interactive dataset that would improve accessibility for
everyone on campus. Our team had three main objectives:

» Digitize all accessible doors and ramps on campus and connect them to the existing MetaMap path
network.

* Increase the depth of knowledge about each entryway through an expanded data dictionary.

* Create an accessible and user-friendly way for the public to access this data while MetaMap
continues to move forward.

* The MetaMap team is proud to share our success with you! The interactive map below represents a
comprehensive database of all campus entryways and ramps. The data is also available in a static
spreadsheet which may be accessed by following the links at the bottom of the webpage.

«  Scroll down to learn more about our results and the team's journey!

Souce: Equity, Diversity and Inclusion & the MetaMap Project

When the ‘doors and ramps’ data is combined with the existing MetaMap path network, our team can build a
routing application with accessible, turn-by-turn directions across the entirety of campus. While this project is still
in the early stages of development, we aspire for it to be accessible via phone, tablet, and computer as both a web
application and a downloadable app. Given the precision of the data points and pathways, the hypothetical UCLA
MetaMap-App will be much more sophisticated and accurate than Google Maps, Apple Maps, or Waze. As newly
constructed buildings and paths become available for use by students, staff, or the public, the MetaMap team will
be eager to incorporate them into the dataset. We hope that the MetaMap project will serve as a useful resource
to UCLA community members and guests for years to come.

&

Before and after com| n of the accessible doors and ramps dataset. The lef

created by the MetaMap team

the original and the right map depicts the expanded d:

Powsead ontrance.

Drawing from the knowledge of the UCLA
Disabilities and Computing Program and the
MetaMap team, we developed a new data
framework that would record 17 discrete
attributes for each entryway. It includes
information that is vital for navigational
purposes and accessibility considerations,
such as daor width, handle type, access ramp
availability, and much more. A full account of
the attributes and the different options for
each can be found at the links at the bottom
of the webpage.
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The MetaMap Project, University of California Los Angeles (UCLA) USA

MetaMap - Doors and Ramps Data Dictionary e =
- Cataloging All Accessible Doors and Ramps

y accessible door

suranne

w d the dataset

Ve complete

prev

entryways and 140 access ramps! Of

included in UCLA’s acces he original dataset in

the map ¢ eft and the
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2.2 United Arab

Dubai TMakrieal e

ThBubai, Mand of t

wayfinding

E mi
Digital

he
through

rates
Wayfinding

worl dés | argest -eckdaidi dgietsdli
int-emaegi acedi mappgi AP ds ast amp

experience revealdead aa nkaeiyn tleinnmintceet i on:
During a test search for accessible facilities (
di splayed wabtaoutidat edewewatsiutoidlely elti st ed as avai

Thi s
dat a

d e monswaryaftiendd itnhgatsuccess
manageménf ust

d eapnedntdi sy rgo i Inigv e, a

technology investment

Tourism — Dubai Mall

Q@ @ nsights & take aways:

A staggering 80 million visitors annually €& €

« Provides app, browser and kiosk based digital navigation options with many Q and
whistles but my search experience led me to a simple old school poster attached to
a construction hoarding ‘baby change facilities are under construction'

«+ Reinforcing the importance of keeping it simple and first principles of data
management are truly paramount

+ Investing in the maintenance and governance of your ever evolving spatial data as
your campus evolves, is the true holy grail

+ Data currency and ongoing data management far outweighs all the fancy bells and
whistles

» = %8
map.emaarmalls.com M
DUBAI MALL
&«
Shop | (Dine | | Entertain | | Fashion Avenue

Ground Floor <

uest Services

[ RNM KNELD ~

Wi W& Eel Gl R @IEMERL~ ¢ 0 GAGEA IUR YRIUmE U1 Wt RN
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hdmmastawaresesndow compl ement
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Tourism —
Dubai Airport

Q @ 'nsights & take aways:

'Since its launch in 2016, businesses

from many sectors have been joining the
global Sunflower network - ranging from
retail, travel and tourism, and transport
fincluding over 300 airports - as well as
railway networks, coach and bus services and
ferries, education {universities, schools and
colleges), healthcare, central and local
government agencies to football teams,
theme parks, theatres and financial
institutions”.

* The Sunflower intiative has now been
launched locally in Australia, Belgium,
Brazil, Canada, Denmark, Ireland, Latin
America, the Netherlands, New Zealand, the
UK, the UAE and the USA.

Autism-friendly route

-
Autism-Friendly Guide for o
Travelling through Dubai L)
International Airport (DXB)

Walking toward t
kB o A Sunflower lanyard

ot Look for the Sunflowar sign at the information
desk near entrance #2 in Terminal 3 and at

H dedicated collection points in Terminals 1and 2.

53 23

Waiting at your gate Dxs

Dxa Collecting & wearing your D

Autism-friendly route Dxs

BEFORE YOU
TRAVEL

Collecting & wearing your
Sunflower lanyard

Going through security Dxa

Collect your belongings Dxg

Cancel Directions

Delizie {Check-In)
2y

Burger King (Check-In)

& This route is accessible

Route to Burger King
Est. 2 mins
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2.3 Europe

Ger mainADr i ven

Accessibility Apps

I n Ger me&Emw,i atpppeamonstrated how artificiali mentell ]
navigation. Using image and voice recognition, t
objects, and provides spoken guidance to the use
Testing in urban settings revealAéd stelda to byheiclte st
recogmindioohextualshgwiedampec®emi sing results. This t
potenti al integration into campus environments,

seekdyygami c

spati al i nformati on

Q @ Insights & take aways:

What better way to put assistive
technologies to the testlin digital
wayfinding for the improvement of
university campus accessibility than to just
getout therewin hand. Today | put the Al
driven ‘Envision’ app through its paces fin
Frankfurt cbd trialling the ‘explore’ Al image
recognition function to detect obstacles
nearby, the ‘instant text’ feature that uses Al
to read out text and the ‘Ask a question?
'feature using 88 recognition to provide
directions.

The results overall weren’t too bad
sometimes not quite right @ but once you
get the hang of it 49 can be quite useful in
assistive navigation. Other interesting
assistive Al features such as ‘find objects’ £
and ‘detect colours’ &) are available but|
tried to keep it simple so not to draw too
much attention to myself

*The World Health Organisation defines AT
as: 'Assistive products that help maintain or
improve an individual's functioning related
to cognition, communication, hearing,
mobility, self-care and vision, thus enabling
their health, well-being, inclusion and
participation!

A.l. driven Assistive wayfinding 'envision' app trial in Frankfurt

‘Envision App uses your
smartphone's camera, to
speak out written
information, describe
surroundings and objects,
and even telf you who's
nearby. Now powered with Al
Assistant, Ask Envision, you
can type or voice out any
questions about both
captured or imported text or
images.

Excelling in all kinds of text
and object recognition,
Envision's award-winning
OCR reads text in over 60
languages. Be it a
handwritten birthday card,
the ingredients listing on the
back of a cereal box or even
an entire book’

Describe Scene

Source: https://www.letsenvision.com/app Avp.

Explore

Find Objects

&
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EU Access City Award: Tubingen,
Germany, received a special
mention for aligning its
development with the principles
of accessibility and the New
European Bauhaus.

LR
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Access City Awards —
Tubingen, Germany

The New European Bauhaus brings
innovation, ambition and creativity
together. It calls on all Europeans to
imagine and build a sustainable and
inclusive future that is beautiful for our
eyes, minds, and souls.

mE:lebnisse fiir Alle

Earr
Frichte
trauf

By creating bridges between different backgrounds, cutting across
disciplines and building on participation at all levels, the New
European Bauhaus inspires a movement to facilitate and steer the
transformation of our societies along three inseparable values:

+  sustainability, from climate goals to circularity, zero pollution,
and biodiversity

. aesthetics, quality of experience and style beyond functionality

. inclusion, from valuing diversity to securing accessibility and
affordability

The New European Bauhaus brings citizens, experts, businesses, and
institutions together to reimagine sustainable living in Europe and
beyand. In addition to creating a platiorm for experimentation and
connection, the initiative supports positive change also by providing
access to EU funding for beautiful, sustainable, and inclusive
projects.

628

624

<canen

o hao

reisen-fuer-alle.de

t

Informationen zur Barrierefreiheit
& Kurzbericht als POF

Mensc
TESTED. RELIABLE. Horbehinderung und
DETAILED. g
Experience Germany without
obstacles
Find offers & view map

about the project
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Q@ Insights & take aways:

20 "0 to The Swiss B Federation of the
Bllnd and Partially Slghted (SFB) for showing
exemplary leadership ., by choosing to take
the challenging g of developing and
launching their own unique inj’E_ assistive
wayfinding app l to improve the accessibility
of cities, towns, umversmes & everywhere
else! in € Switzerland.

The ‘MyWay Pro’ B app 4 in 2020 an
orientation and navigation app optimised for
visually impaired people. ‘Together with a
growing group of test-users SFB identified
the needs of blind and partially sighted users
and launched the first release after two years
of development in June 2020"

Today I'm trialing ‘MyWayPro’ in & Geneva
£ as there's no better way than just getting
out there finding your way . in an unfamiliar
city.

MyWay Pro App, Geneva,

Switzerland

It’s always interesting to ¢3¢ When an org
chooses to build their own I app ¢

A video of my very clumsy &3 first attempt
(video in comments section) at navigating my
way to a cafe using the app @£ in an

unfamiliar city which proved to be pretty _-in

that | was able to reach my desired
destination _ = but the YouTube video below
best illustrates how users can submit and
share accurate detailed accessibility
information with colleagues for their journey.

The only disappointing element is the app
isn't free &2 for all the community to access

L

App features:

Record and edit individual routes either manually or automatically
Calculate a route to an address using the service of Apple Maps

Exchange of route files in OSM, GPX and PLIST formats

List- or map-based presentation of selected route and possibility to edit it
Turn by turn navigation

Frequent acoustic distance and direction updates during navigation in
background (either after a fixed time or after walking 1/3 of the distance to
the next point of the route).

Locate the direction to the next point continuously by holding the mobile
device flat and turning it around until a beep marks the direction.

Show of nearby Points of Interest like restaurants, traffic lights and crossing.
Start the navigation to a POI.

MyWay Pro is highly customizable.

The ability to announce nearby crossings when the app is running in
background is just a first feature. SFB plans to add regularly new features
which improve the orientation and navigation of blind and partially sighted
users.

Offical Demo: Navigation App "MyWay Pro" - Safe navigation through theinvisible
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2.4 Singapore
The Enablinfy Modelagef | nclusive Reuse

Si ngapbrrabdlsi ng nViakyi ag@emr e sne netxse ndpe raadtymar k i n univ
design. Repurposed fr om faa ¢,iolriimteyp rvoovciadtei so naa | ¢ ot nmnaui
combining edwcddi@amd seciaal ,spaces.

Thdesign inconcposavespathways, sensorgeggreédsns,
and community gafTherfagitongadambnscameeehew
inclusion by integrating design for all ages and

Singapore: The Enabling Village. Adaptive reuse of a former training facility: ewloring Mustvisiticonicspacesin

Enabling Village
Your Guide to Exploring Must-Visit Iconic

Q & Insights & take aways: Thank you Justin Seow for the G at the Tech Able assistive innovation Spaces in Enabling Village — Enabling Village
centre at the #enablingvillage in Singapore s and sharing your insight on

p 7 . s g d . g P ; . 9/ - 9 Assistive technologies at the Enabling

‘GOOD DESIGN IS INVISIBLE the emerging assistive technologies in accessible digital way-finding Village

*rom braille signboards to step-free corridors, these are design details that  nitiatives (what a mouthful @) that are being trialled in Singapore, which  Tech Able: Assistive technologies at the

aiaw,eVeryonie tomove boLtindependerdy i o has been invaluable to my research @ f2journey leading me far and wide ~Enabling Village — Enabling Village

(Signage at the entrance of the universally designed Enabling Village in A .

Singapore). accross the @ ¥ A ﬁ in support of every student, staff and visitor to Enabling Village: Universal Design
experience an egalitarian 8B accessible, inclusive and welcoming ® on Universal Deslgh — Enabling Village

This morning | toured the @ & Enabling Village in Singapore a fantastic
case study in adaptive reuse of a former training facility embedding
principles of universal design and inclusivity that we can all apply to our
campuses. | didn’t want to leave it’s so tranquil and relaxing @ what a
place to learn, study and collaborate! 0

campus experience.

‘The Enabling Village is a Platinum winner of the 2016 BCA Universal Design
Mark Award, presented by the Building and Construction Authority.
Refurbished from an existing training site, the Enabling Village
demonstrates how innovation and accessibility is possible even with
challenging terrain and physical barriers.’ Here’s a @) tour as explained by
the architect and my 3 | took.
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Smartcities: Singapore Land Authority: OneMap & SmartBFA app

Wheelchair users can find barrier-free routes on the national OneMap app,
making it casier for them to navigate different parts of Singapare.

The initiative by the Singapore Land Autharity {SLA) to map out such routes
will show users features like wheelchair-accessible covered linkways,
ramps, footpaths, pedestrian crossings, and overhead bridges with lifts.

About 1,100km of accessible routes have been mapped across nine areas in
Singapore.

The app will also have audio directions for wheelchair users, including alerts
when approaching road crossings. Public transport, cycling and driving
modes are already available on the app.

SLA conducted four pilot testing sessions together with SG Enable, where
more than 100 wheelchair users trialled the app in areas like Gardens by
the Bay and around Ang Mo Kio Community Centre.

These users gave feedback and suggested improvements to the app’s
barrier-free navigation function, such as having louder and earlier alerts
when approaching crossings and using bigger fonts on the map.

SLA is looking at adding an alert for steep ramps and getting the app to
reroute to find safer paths.

Another app, SmartBFA, crowdsources data to map out barrier-free routes.
Launched in March 2023, the app has collected data on pathways in arcas
such as Kembangan, Telok Blangah, Raffles Place, Bugis and Toa Payoh.
The app’s team works with volunteers, led by inclusion ambassadors from
the Disabled People’s Association who use wheelchairs, to collect data and
map out accessible paths.

led by inclusion from th

Disabled People’s Association who use wheelchais, to collect data and map out
accessible paths.

From Volunteer
Scientist to Empathetic

%
Clarke Oudvﬂ\@»@\ Q~
s

aua >
Smart Barrier Free Access (SmantBFA) provides a public application
that crowdsources barrier-free accessibility information around
Singapore using smartphones. It leverages Singapore's high smartphone
penetration rate, and the smartphones’ GPS, gyroscope, altimeter, and

camera functions
. Mr Kai Reuber, a SmartBFA project lead, said not having enough
information about a location’s accessibility prevents wheelchair users from
going to new places.

With the crowdsourced data, the app provides wheelchair users with
more information about their route.

Source & Demo Video: Barrier-free routes for wheelchair users to
be shown on OneMap app from March 2024 | The Straits Times

*  Barrier-free routing should focus on “last mile” navigation from a train
station or bus stop, to a place unfamiliar to wheelchair users. He said
wheelchair users usually either scout an area far an accessible route a day
ahead or use tools like Google Street View to check for kerbs or obstacles. If
neither of these are an option, some of them may avaid the area entirely, he said
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Singapore: Nanyang Technological University — Li-Fi technology Research

@ @ Research at NTEU in Singapore s on Li-Fi — A combination of
overhead lighting and light-based communication technology to create
indoor positioning as a potential solution for indoor navigation.

Qﬁ Insights & take aways:

* An indoor positioning system (IPS) is used to provide seamless indoor navigation-based services and could overcome the
inaccurateness of a GPS navigation or other satellite technologies inside multistorey buildings, such as retail/ shopping malls,
campus/ schools, hospitals, subways, tunnels, and underground locations.

* Current|PS approaches, e.g. Wi-Fi, Bluetooth, RFID, Fingerprinting, UWB and IR-based technologies, require a complex set-up
and expensive to implement in a building, either using an existing wireless infrastructure or installing a new dedicated one.

* Apromising alternative is Li-Fi (Light-Fidelity), which leverages the light generated by LED light source as the data transmission
medium and could offers a huge amount of visible light spectrum that is unregulated, safe, and non-interfering to all existing
and emerging wireless technologies.

Demo of Indoor Wayfinding Through Li-Fi.
Source: https://youtu.be/T2d9CSZuTMU

» Li-Fiis also offering other distinctive characteristics, in terms of security and reliability. In this research project, we focused on
the R&D toward commercial and industry applications by developing an integrated solution of Li-Fi communication onto
Indoor Navigation Services Application.

» Asthe current Li-Fi technology requires specific reception devices to be installed on computer/ mobile devices, we propose to
make use of a regular smartphone devices, with their embedded camera system, to be able to receive the signal sent by the
LED.

NANYANG
TECHNOLOGICAL
UNIVERSITY

SINGAPORE

* Higher indoor positioning accuracy and to overcome the inaccurateness of existing indoor GPS due to their signals bounce
around inside buildings

* Use of standard mobile devices and enable a more efficient user’s experience for real-time positioning with geo-localized
information being pushed into the mobile phones in a secure way

+ Lead to a low-cost implementation, energy efficient and longer lifetime span by leveraging the existing LED lighting
infrastructure with minor modifications. On the receiver side, no hardware modifications required on the mobile device/ smart
phone




[ RODRVANIEL ~ W WHEBEGI REaWE MEPLOUR24IT WRGHAMMR It 1J¢ | HGE K

Hyundai MotidSre a@rleewsps Mobi lity Concept

e Enahbcloinncge pMiulalla gneo,b i Hyi utnyd a
e navigat n with pedestri
c

I n partnership with th
I i o
ar park to destination vi

ecosysham | inks veh
journey planning from

A

sitiesbo

Thieswwn-te®end accessihbiliigng wothnewn r
bi ohespna

%
aspiraétiinaresgrating transport, fsaa
pl atform.

e
t

=> O

Singapore: Hyundai Motor Group, SG Enable and SAVH Launch End to-End Mobility
Soluticn for Persons with Visual Impairment in Singapore :
Q@ nsights & take aways:

*Hyundai Motor Group pilots an indoor/outdoor navigation solution for persons with visual impairment with SG
Enable, the focal agency for disability and inclusion in Singapore, and the Singapore Association of the Visually
Handicapped {SAVH)

*The solution is part of the Group's Universal Mobility Project to better serve people with mobility barriers with its
smart mobility solutions for end-to-end journeys

*The Group works with innovative tech startups te provide an integrated navigation guide using hardware-free
positioning and obstacle monitoring with computer vision

The assistive mobility solution will be piloted at Enabling Village, the
firstinclusive community space in Singapore dedicated to

*The solution will be tested in Enabling Village, the first inclusive community space in Singapore dedicated to integrating persons with disabilities, managed by SG Enable.

integrating persons with disabilities into socisty

Over a ten-week testing period, recruited participants with visual

*The development of this assistive mohbility solution aligns seamlessly with the Group’s Smart City vision, which was impairment will trial the navigation solution to send their feedback
unveiled at the 2022 Werld Cities Summit in Singapere. The vision depicts a future urban landscape that is centered and data to be used for future iterations of the inclusive end-to-end
around human values. It emphasizes the integration of diverse mobility solutions, including navigation features designed mobility solutions.

to address transportation challenges faced by persons with disabilities.

A general version of the mobility solution will be open for public use

" d li . h . . he f d § by all persons with disabilities and their caregivers whao visit
n order to realize a smart city where every citizen can enjoy the freedom o Enabling Village. The app can be downlaaded by scanning a OR

mobhility, it is necessary to develop an end-to-end mobility solution that supports  code thatwill be placed at Enabling Village's Information and Gareer
: N - K Cent
the entire movement process, from pre-boarding to post-boarding of avehicle.To "~
make fundamental changes that achieve our goal, it will take collaborative efforts + Ultimately, the Group's overarching abjective is to evolve into a
across the entire ecosystem, including the public and private sectors, not justby ~ Muman-centred mobility provider, fostering a more inclusive
R community, particularly for people with mobility constraints.
a single company"

Ron Loh, Assistant Chief Executive at SG Enable

The next step of the Universal Mability Project involves the
development of a comprehensive end-to-end mobility solution,
combined with purpose-built vehicles (PBVs), to expand the
application and create a more streamlined journey for the

Source: Hyundai Mator Group, 56 Enable and SAVH Launch End-to-End Mability Solution for Persons with Visual Impairment in Singapore
transportation vulnerable,
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2. Mavilidemyond QR Codes
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Melbourne: Yarra trams partners with NaviLens

Q@ 1nsights & take aways: Empowering the visually impaired

Many visually impaired people have difficulty using traditional signage and
therefore find it a challenge to be autonomous in unfamiliar environments.
Visually impaired users can use Navilens codes, as they do not need to know
precisely where they are placed.

Just scan with your mobile camera and get the necessary information

*  Yarra Trams is rolling out NaviLens
to their entire tram network giving
passengers real-time tram travel
information at tram stops and on
trams in an alternative format for
people who:

enhanced
traditionaadudQR catndds ¢ delxitnf ememaé ng® nb ot

scal

barcodes that can be

to a wider audi ence.

technol ogy 6 s adne pel xotyemmdsri tiv ea d rr casnss( pyartrtraamse t wor k s
ity

abil and potenti al

*  have lowvision or are blind.

o e
Active tag ----={lf = EEL
* cannotread signs or understand  more focused
written English. Near == b horid P el
active tag
+  Twotypes of NaviLens Apps
*  NaviLens: this app helps users who aviteris

have low vision or who are blind to
scan the codes without needing to
know exactly where they are.

* Navilens GO: this app provides an
increased graphical interface,

NaviLens

What is it? @NoviLens

uscful for pcople who may want a
graphical presentation of

How this T S—
©700) technology & i
e Q8 = can help

information. Audio is available. Qqu‘Lens

@ Potential benefits for @ campuses:

1B

iCompletamente gratuita!

Q Timetable info

Q Accessible Way finding
Q Campus Events

Q@ study spaces

Q Safety information

Q@ student portal

i’/ 0 Jor
12x times farther than
QR and barcode

Wide angle reading up
to 160°

Very fast

1/30 seconds to read

4

Unfocused

Accuracy & Orientation

|
\@’
4 ~
|
Reading in all light

conditions
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T Leveragiundgnt par fpiaceitviaft bl cowlt tayi ehntte rpnrsahg rpa ms
to advarnce vileant aaccessi bility projects.

3. Synthesis and Key Themes
3.1 The Convergence of Digital Wayfinding and Un

Acr oscsasad Isvitskide dtuhhre ogalp,sha centr al idn gii g hatl e mer |
wayfinding and universal .deshgol agyg ahbeaedepamaoe
guar ant ee acictesmu Dti I ygui ded by inclusive desig
and user engagement.
Effective accessibility requires:

1 Rel i abtlatat eapspati al dat a

f Mulsteinsory i(ntiesrufadcesuditory, tactil e)

T Integration of physical and digital touchpoi

1 Governandcetmainadt enance frameworKks

3.2 Data Governance and Standards

Mangfhet case lstvidligerdved chaliln(ghgems psbe mohat a
management rhtb&rofhannovation. As noted at mult
garbagdabaty) seslaiegtpds much to accessibilsiytsy ednat a e

To maintain accurate digital maps and wayfinding
i Devetlapa st d&amdaracsssset and accessibility attri
19 Embed data requapietmelntpr djingomt contracts
1 Establdiaslm @overnance tworokviernrg egrf ouipmifad remat i on
i Promonéeer opebreatbweleint yc61 S, BI M, and facilities

This approach transforms accessibility from a c¢c

di gital estate management

3.3 Community and Collaboration

Several successful i NMettiaaManpd e S| ngapbraésUCokRanat e

progr am, hi ghlda@rhrmunihtey vad lukeadoafg iandg ot udent s, st

fosters ownership and ensures that accessibility

Similagsugf | Piwegdamonstrates thatd humani nognnempab
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Recommendati ons for Uni versities
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Start Smal | , Build Iteratively

Begin with one building or precinct.

Il dentify existing accessibidaudiytgdata and sup|]
Use toswt digital tool s ( e.og.r,ceArnma®lp3,n gE xpd ealt,f
pil ot accessible mapping projects.

Engage Students and Researchers

Partner with academic programs (architectur e,
students in accessibility mapping.

Est ablnitselr ns hifp cpurscejde cotns dat a coll ection, cl ea
Prioritize Data Standards

Adopt structured data models for accessibili!Hf
Ensure project deliverables include consi st el
enabling future Al integration.

I ntegr-@éeret eluendanbDesi gn

Compl ement technology with awareness trainin:¢
Consi der i ngpulnefngpmieigmsd ;nl e s u p p arctr oisrsi tciaanpiuvsess
Pl an for Sustainability

Develdpta gover nandcef ifmiampe wouskt odi anship, wupd
and review processes.

Review accessibility fwdathuroensgoda mmu alalpyi tand weol
Benchmark and Coll aborate

Share case studies and resources through TEFI
Seek peer review of emerging wayfinding proj e
Participattd nared nlaedn ommdr king of digital est af



Select one building or external space as a PoC
Recent build/refurb as likely project data info exists (CAD, PDF, Excel)

* Search for existing
datasets DDA
reports/fassessments, project handover data, maps, floor plans, excel,
evac diagrams (take photos of them on the wall) and take lots of photos
of everything else about the space!

+ Search for evidence of existing DDA features in lieu of unavailable data
Check physical signage, company logos of accessible doors etc (it may
lead you to DDA asset datal) existing datasets, project handover data,
maps, floor plans, excel. If not, take lots of photos.

+  Collat Collak Collat 1
Student interns from Engineering, IT, Data Science, Architecture (coding
skills). Contact your faculties for internship opportunities/host
partnerships. If you're in Melbourne | can share with you our UoM FEIT
program host partner application process. Contact me for details.

+ Research data standards (lots of standards online} it's your insurance
policy against GIGO & and will enable Al tools to deliver more accurate,
reliable and actionable insights.

*  Start recording your assets/attributes in
excel The 'master asset register'i.e.
doors, paths, rooms, spaces, etc. Request a space data export in excel
from your space team if they have a space database and expand from
there.

* Stop the data tap leak.
Update your Project handover guidelines document for future projects.
Lots of guidelines available online.

* Look for software and apps in house first.
Find out if your institution has existing GIS/Mapping software licences?
ArcGIS survey 123, QGIS (basically anything with a GIS in it!) Many
faculties/Central IT have licenses for software you can use.

» Start cleansing your existing data first so you have a baseline to work
from & then collect what you don't have.

Actionable first steps to start/progress your digital wayfinding journey on your campus.

i

Stacktake.
Know what
you have.

> Building a community of Practice - Work integrated learning
coursework credited programs.

The Melbourne Engineering & IT
Internship Program connects
organisations with master's students
from engineering and IT discipiines. We
place students in a range of
organisations, from large multinationals,
to start ups and research institutes, for
a16 week period (350 hours) as part of
the student's degree.

Master ‘specialising In one g /\ Augmenting the student experience
+ o % Pre-graduation employability uplift

+ Envionmental

+ Matenals career industry
+ Modwriesl ked [ A ooh encert
+ Mechanscal wit Aerospace
Cultural exchange

Sottuare
Future career pathways in FM

+ Spatal
+ Stuctural z
+ Master of Informaton Systems Industry partnership placements

+ Master of Informaton Teshnology

Master of Science and technology
coursework credited student internships

Data Science

Mathematics and Statistics
Spatial Systems

Computing and Software Systems

Sumear amastn rtemang 23

"Al Is Only As Smart As The
Data We Feed it. If we feed Al
flawed, incomplete, or
superficial data, we’re not just
limiting its potential—we’re
amplifying our own biases and
mistakes."”
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