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‘ “The best way to predict your
future is to create it.”

— Peter Drucker

2019. 11. 22 ITA Conference
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Hyperautomation

==
D.-.B

Multiexperience

Democratization

&

Human Transparency and
Augmentation Traceability

Gartner’s Top 10 Strategic
Tech. Trends for 2020

(1) People-Centric

Images modified from Gartner, https://www.gartner.com/en/newsroom/press-releases/2019-10-21-
gartner-identifies-the-top-10-strategic-technology-trends-for-2020

2019. 11. 22 ITA Conference

10
101

Empowered Edge

&
o.0

Distributed Cloud
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Autonomous
Things

o5

Practical Al Security
Blockchain

Gartner’s Top 10 Strategic
Tech. Trends for 2020

(2) Smart Spaces

Images modified from Gartner, https://www.gartner.com/en/newsroom/press-releases/2019-10-21-

gartner-identifies-the-top-10-strategic-technology-trends-for-2020
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“Robots will harvest, cook, and
serve our food. They will work
in our factories, drive our cars,
and walk our dogs. Like it or

not, the age of work is coming
toanend.”

—Gray Scott

2019. 11. 22 ITA Conference

Image source: Asymo, http://www.asymco.com/2013/11/18/seeing-whats-next-2/
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Image captured and modifed from: Safari, https://www.oreilly.com/library/view/designing-multi-device-experiences/9781449340391/ch01.html
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2019. 11. 22 ITA Conference

Image Source: https://en.wiktionary.org/wiki/tip_of_the_iceberg
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Image Source: Ex Machina, https://movie.daum.net/moviedb/photoviewer?id=90112#999707
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2019. 11. 22 ITA Conference 9

Image Source: https://me.me/i/ba-ht-landline-united-the-family-mobile- Image Source: https://me.me/i/dont-blame-technology-2016-1916-
divided-the-familu-21502145 4e7dd439d59b41ec8bda8d4b5b73a938
2019. 11. 22 ITA Conference 10
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Image Source: Quora, Do you believe artificial intelligence will ever rival human
creativity?, https://www.quora.com/Do-you-believe-artificial-intelligence-will-ever-
rival-human-creativity

Image Source: Robocop,
https://movie.daum.net/moviedb/photoviewer?id=2447#328141

Image from:TC, Microsoft’s new drawing bot is an Al artist,
https://techcrunch.com/2018/01/18/microsofts-new-drawing-bot-is-an-a-i-artist/
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Image captured from: YouTube, Nissan's Brain to Vehicle Concept first
look at CES 2018, https://www.youtube.com/watch?v=Tn8YA8eV3as

How Brain-Computerinterfaces Work

@2007 HowStuffWorks

Electrode

translates
“u ~signal

Image from: Howstuffworks, How Brain-computer Interfaces Work,
https://computer.howstuffworks.com/brain-computer-interface.htm
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Privacy vs National Security

2019. 11. 22 ITA Conference 14
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Image captured from: YouTube, Trolley Problem, https://www.youtube.com/watch?v=bOpf6KcWYyw
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FAKE FOR REAL
MEMORY GAME

ic
(4317711

Image from: https://ifitshipitshere.blogspot.com/2009/07/play-learn-and-laugh-fake-for-real.html

Real Fake vs Fake Real

2019. 11. 22 ITA Conference 16
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Image Source: https://smilekiddo.wordpress.com/2011/02/01/funny- Image Source: Control4, REDESIGN YOUR HOME OFFICE TO BE MORE EFFICIENT AND
and-smart-%E2%80%93-they-have-it-all/ TECH SAVVY, https://www.control4.com/blog/375/redesign-your-home-office-to-be-
more-efficient-and-tech-savvy
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/magefrom: TechnoFAQ, https://tchnofaq.org/posts/2018/07/4—examples of-future-technology-coming-tc-your-workplace/!
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“We can get at least as great
L
7| I:'H El - production in five days as we
Al-ol Xl 7H X can in six, and we shall probably
e0—l = L— get a greater, for the pressure
will bring better methods.”
— Henry Ford
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“An example of human
augmentation is using active
control systems to create limb
prosthetics with characteristics
that can exceed the highest
natural human performance.”

— Dyril Plummer, Gartner

Image from: https://knowyourdrug.wordpress.com/2014/06/29/first-and-only-exoskeleton-
cleared-by-fda-rewalk/

2019. 11. 22 ITA Conference 20
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“Al, AR, VR and other emerging
technologies have made work
more accessible for employees
with disabilities. Organizations
that actively employ people
with disabilities will see a 29%
increase in profitability.”

- Daryl Plummer, Gartner

Image from: Business Insider, Restaurants in China are replacing waiters with robots,
https://www.businessinsider.com/chinese-restaurant-robot-waiters-201€-7

2019. 11. 22 ITA Conference

https://www.theguardian.com/commentisfree/2016/may/24/robots-future-work-humans-jobs-leisure

AlS = 74 0] “Work saves us from three great
2|- El H — evils: boredom, vice, and need”

- Voltaire

2019. 11. 22 ITA Conference 22
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Image from: Netflix’, Black Mirror) Season 1 Episode 23t *"""

l , iAw\._

%E o2 “If technology is a drug — and it does
T feel like a drug — then what, precisely,

L A
O|D= 7|2 are the side-effects?”

- Charlie Brooker, Creator of ‘Black Mirror’

2019. 11. 22 ITA Conference 23
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HOW TO SP° T FAKE NEWS

s, 3 =

“ONSIDER THE SOURCE READ BEYOND CHECK THE DATE ISIT A JOKE?
lick away from the story to investigate Headlines can be outrageous in an effort Reposting old news stories doesn’t If it is too outlandish, it might be satire.
1e site, its mission and its contact info. to get clicks. What's the whole story? mean they're relevant to current events.  Research the site and author to be sure.
/t/ g
CHECK THE AUTHOR  SUPPORTING SOURCES?  CHECK YOUR BIASES ASK THE EXPERTS
Do a quick search on the author. Are Click on those links. Determine if the Consider if your own beliefs could Ask a librarian, or consult a
they credible? Are they real? info given actuallv supports the story. affect your judgement. fact-checking site.

g!. [H El E xl 75-|| If ){o,u hat? q message, /gnc?re /'t.

4 Xf If it’s positive, engage with it.

1 If you don’t know, research it.”
- Christina Nicholson, Lifetime TV

2019. 11. 22 ITA Conference 25

Sl o1 7} “All self-driving cars must be
—

(@)
— L= programmed to understand that
E7 human life is equal.”

- Dave Gershgorn, Quartz

2019. 11. 22 ITA Conference 26
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“With loB, value
judgements are applied to
behavioral events to
create a desired state of
behavior. Will it be hard to
get life insurance if your
Fitbit tracker doesn’t see
10,000 steps a day?”

- Dyril Plummar, Gartner

2019. 11. 22 ITA Conference

14lCl Z4 K A “Major online marketplaces and
E_._l-IE_I 7_:'| l-O“ -I social media platforms will start
A|‘2| -~ 5 Xl‘E supporting cryptocurrency

payments by 2022.”
- Dyril Plummar, Gartner

020



THE NET’S THREAT TO YOU s

A SECURITY EXPERT'S TIPS
SOFTWARE SOLUTIONS

o
Image from: NBC News,Online privacy fears are real, http://www.nbgg_vyg:_gqm[[d/sO78835/t/onIinerpriVa::\,—. .
fears-are-real/#.XcbimlczZaQ

" “There are a lot more people
X
7H oldH & OH tracking you than you think.”

- Rick Jackson, Privada Inc.

2019. 11. 22 ITA Conference 2

0|22 ZH[SHS KLA]

“Technology is nothing. What's
important is that you have a faith in
people, that they're basically good
and smart, and if you give them

tools, they'll do wonderful things
with them.”

— Steve Jobs

2019. 11. 22 ITA Conference
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2019. 11. 22 ITA Conference

ZUS g

2019. 11. 22 ITA Conference

“Al is flawed in the same way
that humans are flawed.”
- Ellen Broad, Open Data Institute

W Painting: Vasily Grigorevich Perov, Russia
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Q&A

2019. 11. 22 ITA Conference

m. '- ”“ ¢

710l
[ R 1

Ho|Z4, ZEOSE
ksi@cbnu.ac.kr

https://www.its4all.kr

35

024




Keynote Session

HE AR} :
2t $A, 22|17 0|






HEE us
IOl A E

Ik
aging.kaist.ac.kr
moonchoi365@gmail.com

Figure: The Daily Star

Figure: The Daily Star
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“The Web does not just
connect machines, it

connects people”
Tim Berners-Lee
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Cl XI& & 2 A XH(Digital Divide) &t?
HESAI|=0o 2, 22, 220 ANAL EBS

ARl XHE G2 B2, S, 280 AHAL =&

CIXI€ & H(Digital Revolution)

3XF At S H(The Third Industrial Revolution)

& B 3t Al U (Information Age)

CIXE2AEE (S 2 018 012 L ofg 20 XIS A
CXNE MRDI=0R0 M e

—

029




World’s technological capacity to store information
in analog & digital format (compressed MB)

100% o B o = NN NN NN NN NN s NN

.'Y-.t' IIINIIIIII.:III'
|| I |
|

75%

50%

25%

0%

2014

Hilbert, M., & Lépez, P. (2011). The World’s Technological Capacity to Store, Communicate, and
Compute Information. Science, 332(6025), 60—65. www.martinhilbert.net/worldinfocapacity-html
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Go gle Scholar Digital Natives, Digital Immigrants n

Articles About 65,600 results (0.16 sec)

Any time Digital natives, digital immigrants part 1

Since 2018 M Prensky - On the horizon, 2001 - emeraldinsight.com

Since 2017 ... So what should happen? Should the Digital Native students learn the old ways, or should their
Since 2014 Digital Immigrant educators learn the new? Unfortunately, no matter how much the Immigrants

Custom range may wish i ikely that the Digital Natives will go backwards ...
ge... Ye DYJ Cited by 22352 JRelated articles  All 216 versions 99

10

Singularity — an event which changes things so fundamentally that
there is absolutely no going back.

Digital natives (C| X € & ==8!) — they have spent their entire lives
surrounded by and using computers, video games, digital music players,
video cams, cell phones, and all the other toys and tools of the digital
age (today’s average college grads have spent less than 5,000 hours of
their lives reading, but over 10,000 hours playing video games)

Digital immigrants (C| XI € 0| 1 XI) — they learn to adapt to their
environment, and they always retain to some degree their accent, i.e.
their foot in the past.

Resource: Prensky (2001)
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S A EHAFO| 2 (Diffusion of Innovations)

DIFFUSION OF INNOVATION
Rogers, 1962 200
75
=
]
A
50 w
3
@
2
25
0
Innovators Early Early Late Laggards
2.5 % Adopters Majority Majority 16 %
135% 34 % 34 %

12 Figure: The Daily Star
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Web Content Accessibility Guidelines(WCAG)

A2 Sl A7)0 ot 7|=X B (O: US)
ISO/IEC 40500 BEZ
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37X §&7|&E
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WCAG2| H 3}

Stable, referenceable technical standards

WCAG 1.0 WCAG 2.0 WCAG 2.1 WCAG 2.2

(1999) (2008) (2018) (2019-)
¥ ¥ ) r>
WCAG Hz} Rleitlst
| |
Silver TF AG x.x?
(2017) (20217?)
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Accessibility Guideline ¥4 1& 105
HEI7H= M

1017} ALK 017}

2 EfA3 A9 A

HOp B2 2, Tiztatd, Ofsl2tAXt= (Of:
Cognitive & Learnlnq Disabilities Accessibility TF)

Accessible Rich Internet Application (ARIA) &

e W3C 7|2% HEZ /ARIA 1.2 (Jan, 2020)

e Ajax, HTML, Javascript X & 7|2 JjL =
ASH AHXQf TlotEl O|&Xf QI I 0] A 7
EZo H2dE STldt7| flet &
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ARIA Authoring Practice Guides(ARIA-APG)

1H E 7|9 X7F ARIAS 0|88 O{E A &
= O E2[AHO|MEZ Tt=X| =2F7| ¢

102 M2 0NE2 2
()“ 7<7|-E| “I-IZLA-I o|%j_l
A2 ARIA 7 E 1t 0|0
ottie = E
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ARIA $Z 05 13l

e Role parity
e ARIA Examples
e ARIA-AT AHARLEl Q&
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web Content Accessibility Guidelines Requirements for Web Content e %% 4% Editors' Draft Accessibility Guidelines

(WCAG) 2.1 W3 Accessibility Guidelines 2.2 L.;ff (Silver) WC
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= W3C|WCAG 2271 X &
» 20204 118 3E(Rc) 0i’d
= 7IEAA 1= |X|
= ST ZE 01

= Accessible Authentication information

= Touch Target Spacing = Page refresh

= Focus visible (Enhanced) = Confirm before Submit
= Essential Controls (was Undo errors)

= Custom interactions = |cons for inactive controls
= Find help = Dragging

= Information in steps = Visual Indicators

= Visible labels = |con Description

= Orientation (Enhanced) = Contrast calc update

= Page break navigation = Deprecate 4.1.1

= Page break locators = Reflow updated

= Proximity of related

T2 YEET Y gl =81 T
29| AT 2R g W BN

= W3C2|WCAG 2271 X S

1 Reguirements for Wen Conent - X | T W8 WD 22 Socoens omeron acer. X | A A

€ 3 C @ wiegthubiofweayiguideines/22/ * A AEED (VeRg € 5 O B W WAGLAWK/WCAG, 2.2 Suceess crtterion_sceaptance raquiremants. AR EEO (e

- = B

Requirements for Web Content W N P 5
Accessibility Guidelines 2.2 i Wi . D ——

W3C Editor's Draft 10 September 2019

e oL, oewaC 1.
veny useful Information.

‘WCAG 2.2 Success eriterion acceptance requirements

omts ]

Latest editor's draft:

Success Criterion Requirtments
e e b gt 0 WA W 11 1 i o s o 8 WERG

Abstract
This document outln o Guidelines Working Group
(WEAG WG) has set of Web Cantent Accessibility Guidelines (WCAG) 22. These:

requirements build o nts for WCAG 20, and or
the WCAG 20 and WCAG 21 sta

igned to work in harmony with

Status of This Document

of thic documant a the time of ius publication. Othar documents may
supecsede this document. A fist of eurment WAC publications and the latest reiion of this techaical report
2 ba found in the WEC technical reports indew at htps A3 org/ TR

This document was published by the Web Content Accessibility Guidlines Working Group as an Editor's
Draft

Comments regarding this document are welcome. Please s

% el L]
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= W3Ce|WCAG 2274 X 5
= H/ZHI HES HOl A28 (usability)7HX] ZHH
= 7IE XIXFEOH, AZFSoH S20iM 2rt-2iEH?let Zol 72 ot

B 0| [ poremal WeAG 22551 | w5 wating Coranc usable x|+ - 8 x
i tha-mo-mpotact thnge-on-thenpege Qo + £ e

© | & | s onyareogs ussblsepston. ko .o

Making Content Usable for People with

Cognitive and Learning Disabilities
‘W3C Working Draft 16 July 2019

This version:
htps ble-20180716/

Latest published version:
hitps /w3, 019/ TR/coga-usabie!
Latest editor's draft:
hitps:/AW3C. github lo/cogalcontent usabler
Previous version:
hitps.1» ble- 201812111
Editors:
Lisa Seeman

Michael Cooper (WAC)

ERCIM, Kelo, Belhang) W3C Kby, doc

Abstract

“This document is for pacple who make Web content (Web pages) and Web appications. Il gives agvice on how
paopia with 5

‘This document has content about:

= peopi with leaming and cognitve disabililes,

+ user neeas,
+ user lasting,

t + dosign pattoms (ways) to make contont usablo, and

B = advice for policy makers.

U0 XL oy

SUMGEHEN WOMER'S UR IVERSITY

U] HEHFHIH sigha EH1H
Q| YHTY o 8igH A FA
= W3C2| WCAG 3.01! ‘siver) 70 =i S3F

= 20224 118 3Z(Re) 01

4 Acceoiey Guderes Werke: X | o T p—— ny G =

mar oa ®:

L S ey € 3 € @ wicomhubio/siviraudeinss/igas

h ed

The
AGWG Charer The dates

beicw are tentative, used far interni planning purposes, and may change

(Silver)
Draft Community Group Report 22 October 2019

The intencof accessibily

e
’;:f} Editors' Draft Accessibility Guidelines
o
e

guidance. The Werking Group compieted WCAG 2.1 In june 2018, and 5 planning WCAG 2.2 for November
200, eotenamad
silver”, whose firs releie s Curréntly Gargeted for Novermbar 2022

Latest editer's draft:
hitps/jw3cgithubio/siver/quidelines/

Editors:

Ll Jeanne Speliman (The Pacielle Group, LLC)
Shawn Lauriat (Googl, )

a5 neecea Michsel Cooper (W3C)

Milestanes

specification Projection

WD @ PR Ree Note

Pull equests

Recommendation track deliverables Conyrapr © tma Sty e e pubsnag by ha Sivar
e Wac Communiy Contrautze ICLA) & Pumanecexdsble smman; s ATl
under. November | Juy2020 | Ocober | November
development | 2019 2020
Abstract

Warking
Group.

The easicr-to-Use version of Silver (not yet warking)

Under Nowember | November | August | November
development | 2019
primarilyin

WIC requires a strictly formatted documents for its purposes. Itis more difficult to use: and lacks many
features,including search. This document is intended for peaple writing standards. We recommend the
usable version for most people.

This is an early Editor's Deah
Commurity Group. The content
by the Comnatity Grous

iver Accessibily Guidelines project, published by the Siver
a5 an example of the structure and s NOT content that s approved

Status of This Document

This specification was published by the Sitver Community Group, It is not a W3C Standard nor s i on the

‘8 U0f XjLj Oy
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U2 SEEDd gl EH1E

=9| {ETY & o 3 EA
= W3C2| WCAG 3.01! ‘Siver) 1’ =i S8t

= OiEl= FQ Hel

5 Editors’ Draft Accesiiity Guid: X | o -2
€ > C @ wigithubiosiver/guidelines/ wmx 65 @
e A
"_(‘ S Table of Contents
&é‘\;&o .
&S 1 Introduction
& o
2 Guidelines (sorted by Principle)
21 Perceivable
22 Operable
23 Understandable
24 Robust
3 Scoring & Conformance
31 Goals
32 How Conformance fits into the Information Architecture
33 Scoring
34 Point System Explainer
35 Accessibility Supported
36 Non-lnterference
37 Scope of conformance claim
A Acknowledgements
A1 Participants in the Silver Task Force Active in the Development of
This Document
A2 ants in the Silver Community Group Active in the
Development of This Document
A3 Participants in the Accessibility Guidelines Working Group Active in
the Development of This Document
Ad Participants in the Silver Design Sprint
AS Contributions to the Silver Design Sprint
A6 Research Partners
§ 1. Introduction
1) People with disabilities can face problems using online content and
applications. Disabilities can be permanent, temporary, or recurring limitations

5 Editors Draft Accessibilty Guid: X |

€ > C

(°ﬁ< 3.2 How Conformance fits into the Information Architecture
G

@ wicgithubiio/silver/guidelines/ B x 68 @

¢ We aren't losing content, we are restructuring

« Flattening the overall structure of WCAG 2x
o From: Principle, Guidelines, Success Criteria and Techniques
o To: Guidelines and Methods
« Guidelines are general information and intent written in plain language

« Methods are specific examples, instructions, and tests with more technical
information

« We are adding a tagging engine to make it easier for people to find
information.

« We propose an API o people can extract the data to use for their own
purposes,

o Guidelines will include:

o updated WCAG 2.1 guidance (technology-specific success criteria will
become Methods)

o new guidance written for Silver
o new guidance for task completion testing
o Methods are associated with Guidelines. In general, Methods are
technology specific
© Methods include tests for the Method.

o Each Guideline will have multiple Methods with existing WCAG
Technique guidance or new Methods written for Silver.

© Methods contain the point value for the Method or test
o Methods can provide guidance for:

= User agents

= Authoring tools

= Assistive technology

= Emerging technologies

U2 YHEId e ZXE

oo giEdd e s A =N

= W3C2| WCAG 3.0@1! 'siver) 7Y Zi S&F

= OiEl= 30 el

= 7|E 47 $ZYPerceivable, Operable, Understandable, Robust) S|

= But XT3 H(restructuring)

Ly

= $4Z|(Principles), X[£XGuidelines), 42

= X|EGuidelines), 2i(Methods)

7 [Z=1} 7|2(Success Criteria & Techniques)

* X[E:HOI2HZ0{2 MOfTI ULPHOI Yot Ol
o Y- O B2 71X YEE 7K A= AR Of), XA 22|10 HIAE

=> Technology specific

=> Technology—specific success criteria will become Methods.
= Y ZM 80l XIS ffah EfZ AiTItagging engine) 7t
= AZAPARIC| EXS ol AkZE HI0[EIS FE2 + U= AP HI2t
= WCAG 3.0 = 2H[0|EE 2.1 XIE + Sivers 218t Lt XIE + LiNitask) 22 ZHAIE LISt

Lt X
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= W3C2| WCAG 3.071 ‘Siver) 7’ iR St
= Ol 0 el
= E4A|ARpoint system) £2)

3 DQQ
% L
W% & 53 Scoring & Conformance

use a more flexible structure that rewards organizations for deing more to

6&‘ o
(JCP (§“ Conformance is a complex topic with many parts that work together. Scoring
o7 Q is more easily understood. Scoring is "how well did | do?" These Guidelines
Y g
make their products accessible to people with disabilities.

|_¥
FT B BI2 20| ST XIB5H 2GSRI HAE 071 Hsooing
4 £ OFSHEICH B4 P} 20RO O] KIS Zi0fol0] XES 02
3 QU2 57| 9I5i O 2 US BHZX0I| AIS S HOL SOIEH IXE A
B}

=2 SEEDd g EHF
29| UHDY B g U 2N

= W3C2| WCAG 3.0 ‘siver) 7Y Zie S&F
 GlAEl= 0 WSt
= HAAAEpoint syster) £

63.3 Scoring

~

* Point Scoring systems is divided into categories by functional user need. A product or project must score

minimum points in each categoryl Under discussion I
* Overall levels are bronze, silver, gold (intemationally understood).

e Level is assigned by overall score instead of by individual success criteria This creates incentives for
—— | desirable behaviors that go beyond individual pass/fail tests, such as usability testing, task completion, and

. D/-r R &P A|AHpoint scoring system)2 7 [SX AL2X QI HZ5|E \

oo N EE D2MEE 2 TN 214 M-S 2IS5H0F e

ol o TR £ 2(Gold), 2(Siver), S(Bronze)

| 27evel: THi AT 0| Of ZHR| B4 HR S AISA AL | 2= o

of  TOHRIMO| ARZK} 19t 20|, THE BIZ/2312 AR Ol HIZHEIGH US| ol
SHOMIE|H A=

« ZAR0F SRHGIH FAMSS US. EA O)MS st 7122 2(Shen) E= 2
(Gold) & H 2SEIR 7 OI{‘J‘é St Off: ZOHRIS| AMEY S, 2| 2= r

ZAL, T M3 KR U HEZ A70f ZloKol Roi)
S ‘fﬁﬂmxttﬂn:m
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1.1 KWCAG 72

e NI

KCS.0T-10.0003/R2 HYY: 20154 3 31

Sad Y ZHA H2Y XA

Korean Web Contents Accessibility Guideline 838 @ 28= Y28 18 21

Korean Web Content

e HT —
- KWCAG 1.0 : 2005.12 (187l AAIS)
- KWCAG 2.0 :2011.01 (227 ZAFEHS)
- KWCAG 2.1:2015.03 (247l AAIES)

Ol xnsre

= ESI L]
o =%

- ™M2H 2 7HHEST (KCS.0T-10.0003/R2)
-2 HZ2 'W3C WCAG2.0(2008.12.)’2] 12 7§ X| &l 1} 0|Q| &£ st & 7|=9|
SR ATZS FHOZ U AHS Dt Jfest At

40

) Hod BE WY O], EHEOr S 7|E 4

IE

1.2 KWCAG AAtEE

PE]

A

oY

M

8.7|EE A8 EF

1. M-t i EHAE 9. =8 0|=
2. XHaF M= 10. =% 75
OlAlo| 3 Mof Ratst ZEHIX QlA 22090 11. AL =H
204 4 T XAAR HS 20| 12. 8X|7|s W3
(Perceivable) 5. IilﬁE ‘E—I;:ili %:'E I:Hl:ll (Operable) 13. %I'H—H!'O:IJ_—'I' I:II_-|75-|IO|:I Al"g' X'"E’.-_I'
6. Xt X SX| 14, 22 Ao A 7|
7. 2HIX Zto] 1 & 15. H= H&
16. §&ot 23 HAE
17. 7| 2210 HA|
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OBl 49 msix M@z ADA 23 0i3Y 92 wx
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1.3 KWCAG 7H'8 O
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Web Contents Accessibility Guideline 2.1 (2018.06.05)

Web Content Accessibility Guidelines W3C
(WCAG) 2.1 =

W3C Recommendation 05 June 2018

o SIE
o /' &=
-2017.12 & 28 I7LEF(KWCAG 2.2) 7178 THH| WCAG 2.0/2.1 =4 211 M (NIA)
-2018.12 & HZd =7tEE /18 /12E (NIA)
(W3C ZRBZE £33} U 32H F7IBE || 5)
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2.1 WCAG 7l 8

o JO

Web Contents Accessibility Guideline Web C.or.lt.ent cy e
2 BE X MM 7Ho| =29l Accessibility Guidelines

(WCAQG) 2.1
e HH

- WCAG 1.0:1999.05 (657H Checkpoints) https://www.w3.org/TR/WAI-WEBCONTENT/
- WCAG 2.0 : 2008.12 (617l Success Criterion) https://www.w3.org/TR/WCAG20/
- WCAG 2.1 : 2018.06 (787l Success Criterion) https://www.w3.org/TR/WCAG21/

E X
o =%
- W3C(World Wide Web Consortium)
- Recommendation
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2.2 WCAG : Success Criterion (1)

Principles Guideline Success Criteria Success Criteria LEVEL Remark

1'1&71’;IAE|_::£‘;;V€S 1.1.1 Text Alternatives 111 CHN EIAE A
1.2.1 Audio-only and Video-only (Prerecorded) 121 2C|2 ML L HICIQME (53} E) A
1.2.2 Captions (Prerecorded) 1.2.2 X} (=3} =l) A
1.2.3 Audio Description or Media Alternative (Prerecorded)(1.2.3 2 s tt = O|C|0f CHM| A E (= 3}=) A
.  [1.2.4 Captions (Live) 1.2.4 X9k (AMdr AA
12&;";?;::%%73‘; 1.2.5 Audio Description (Prerecorded) 1.25 2N oM (=31E) AA
=oie 1.2.6 Sign Language (Prerecorded) 1.2.6 £=3} (=3}=l) AAA
1.2.7 Extended Audio Description (Prerecorded) 1.2.7 SRl 28 S| A (S3t=l) AAA
1.2.8 Media Alternative (Prerecorded) 1.2.8 O|C|O] CHM| ™ E (S3t=]) AAA
1.2.9 Audio-only (Live) 129 QLI HE (Muts) AAA
1.3.1 Info and Relationships 1.3.1 Mol HatatA A
1.3.2 Meaningful Sequence 1.3.2 =2| X2l +=A A
1'3(;3(2?:273'% 1.3.3 Sensory Characteristics 133220 2 EXE A
1.Perceivable “1e7Te = 1.3.4 Orientation 1.3.4 22| 0| M AA | New
(2l4e] 20]4) 1.3.5 Identify Input Purpose 1.3.5 Q2 2& Al AA New
1.3.6 Identify Purpose 13.6 5% MY AAA | New
1.4.1 Use of Color 1.4.1 AAFALR A
1.4.2 Audio Control 1.42 SH™E MO A
1.4.3 Contrast (Minimum) 1.4.3 M CHH| (X|A5H AA
1.4.4 Resize text 144 2XAHE 37| =A™ AA
1.4.5 Images of Text 1.4.5 2X™HE Q| 0|0|X| & (2X]) AA
1.4 Distinguishable [L.4.6 Contrast (Enhanced) 1.4.6 HRICHH| (A3HE) AAA
(AME7t58h  [1.4.7 Low or No Background Audio 147H|AS Qe =2 AAA
1.4.8 Visual Presentation 1.4.8 A|ZtX B3 AAA
1.4.9 Images of Text (No Exception) 1.4.9 2XE 0| o|0|X| A= (2X) (0] §12)] AAA
1.4.10 Reflow 1410 2| EE2R AA | New
1.4.11 Non-text Contrast 1.4.11 HEIAEO| L CH| AA New
1.4.12 Text Spacing 1412 HIAE ZHA AA | New
1.4.13 Content on Hover or Focus 1413 012 AE Se|AHL XHS ShE FEHX | AA | New
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2.2 WCAG : Success Criterion (2)

Principles Guideline Success Criteria Success Criteria LEVEL
2.1.1 Keyboard 2117|EE A
2.1 Keyboard Accessible 2.1.2 No Keyboard Trap R127|2E B SX| (MMLIZ +Q=) | A
(FIEE ™H2Y) 2.1.3 Keyboard (No Exception) 2.137|EE (0] g AAA
2.1.4 Character Key Shortcuts 2.1.4 2K} 7| th=7| A New
2.2.1 Timing Adjustable 2.21AZHZEILS A
2.2.2 Pause, Stop, Hide 2.2.2 YA|HX|, BEH 22 A
2.2 Enough Time 2.2.3 No Timing 2.2.3 A|ZHA| st 2| AAA
(B&8HAIZH 2.2.4 Interruptions 2.2.4 ST AAA
2.2.5 Re-authenticating 2.25 Q1= AAA
2.2.6 Timeouts 2.2.6 A|ZF &1} AAA New
. . . 2.3.1 Three Flashes or Below Threshold 2.3.133| 2wl £ = SHA K| 0|35} A
23 Se"""ff:}"glpi‘:’;i'lcxj ':,fag‘m"s 2.3.2 Three Flashes 2.3.233]0] B 2 AAA
Eaad e 2.3.3 Animation from Interactions 2.3.3 A5 R0 A o] of L|H|o| M AAA New
2.4.1 Bypass Blocks 2.41 S ALHE 7| A
2.0perable 2.4.2 Page Titled 2.4.2 T|O| X| K| = A
(2829 80149) =
2.4.3 Focus Order 2.43 XH0|E =M A
2.4.4 Link Purpose (In Context) 4423 B2 (EUWMOZ) A
2.4 Navigable 2.4.5 Multiple Ways 2.4.5 CHQESH HEEH AA
(dle]Al0] M 7k 8 2.4.6 Headings and Labels 2.4673|2 9 2ol AA
2.4.7 Focus Visible 2.4.7 2F0| 5 S0t=0l AA
2.4.8 Location 2.4.8 2| X| AAA
2.4.9 Link Purpose (Link Only) 49 232X (AIFHEQOZ) AAA
2.4.10 Section Headings 2.4.10 MMH &) K= AAA
2.5.1 Pointer Gestures 2.5.1 ZOIE X|AK A New
2.5.2 Pointer Cancellation 2.5.2 ILOIE| F| A A New
2.5 Input Modalities 2.5.3 Label in Name 2.530|29| g|0]& A New
(U3 kA 2.5.4 Motion Actuation 25425 = A New
2.5.5 Target Size 2552H 37| AAA New
2.5.6 Concurrent Input Mechanisms 256 SA| YA HAHLS AAA New
HEHIE 5E W O], FHISHOF S 7|& 10

2.2 WCAG : Success Criterion (3)

Principles Guideline cess Criteria Success Criteria LEVEL Remark
3.1.1 Language of Page 3.1.1 I{|O| X| A 0§ A
3.1.2 Language of Parts 3.1.2 22 20 AA
3.1 Jabl 3.1.3 Unusual Words 3.1.3 EAXO|X| &= CHO| (E0]|3H) AAA
(%471 7ts8h 3.1.4 Abbreviations 3.1.4 20 AAA
3.1.5 Reading level 3.1.5 7|58 =& (O HE) AAA
3.1.6 Pronunciation 3.1.6 &2 AAA
3.2.1 On Focus 321 X™XE Al A
. 3.2.2 On Input 3.2.2 2/ A| A
3'(%"‘:"egr|5t_§_':)‘ff;)|e 3(62“;6;;%3:3'7 3.2.3 Consistent Navigation 3.2.3 QabEl EtAy AA
3.2.4 Consistent Identification 3.2.4 LatE| Al AA
3.2.5 Change on Request 3.2.5 20| o|st H} AAA
3.3.1 Error Identification 33125 AlY A
3.3.2 Labels or Instructions 3.3.2 |0| 2 == XA A
3.3 Input Assistance 3.3.3 Error Suggestion 3.3.3 & K|t AA
(23 x| 3.3.4 Error Prevention (Legal, Financial, Data) [3.3.4 23 Oi|gh (®, 28, At&2) AA
3.3.5 Help 33552 AAA
3.3.6 Error Prevention (All) 33627 02 (2E) AAA
) {4.1.1 Parsing 411 28 24 A
‘t,s‘:_?%s)t el (C;r;_r}ag:;ble {4.1.2 name, role, value 4.1.2 name, role, value A
4.1.3 Status Messages 4.1.3 AEH Of| A X| AA New
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2.3 Success Criteria and Level

Success Criteria - For each guideline, testable success criteria are provided to allow WCAG 2.0 to be used where
requirements and conformance testing are necessary such as in design specification, purchasing, regulation, and
contractual agreements. In order to meet the needs of different groups and different situations, three levels of
conformance are defined: A (lowest), AA, and AAA (highest). Additional information on WCAG levels can be found
in Understanding s of Conformance.

4T 7|E -2 7t0| =2t elof oo A ALY, 701, 78, A

I

| m

PR 22 @A O E S HAETE
QoL A0 wcaG 202 A EE = UAEE EﬂAE 7}%;* g8 71&0| J(‘"*E' Cf. A‘li I:|'E OE0CHE o
O| 2T E FFA|7|7] 2150, CHE 2| Ml 7HX| ] &= =F 2 Eo|tCh A(X|X]), AA I AAA(ZE| D). WeAG 2|E
Of| CH$t =7t M 2 &= understanding s of Conformance M| Al &2 4= UL}

levels of conformance (=T TT) Success Criterion (78)
A (lowest) EPSESES - Level A :30 success criterion (5 New)
AA - Level AA : 20 success criterion (7 New)

. * AR
AAA  (highest) HasE - Level AAA : 28 success criterion (5 New)
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2.4 %7|'H:' WCAG %7|'-‘H'-2'S XH Ef §oF * EFO|2F H = EH W3C WCAG 2,02 =33t Z7tEE

& Lte} WCAG 2.0 37} E & M= $% H| 31
= W3C WCAG 2.0 Z7HEZE Xf=(2013)
o4 W3C WCAG 2.0 Z7tEZE #HE4(2016)
opajop oI W3C WCAG 20 +53t BEg Z7tEE MY U SZ2E 0|F3}42017) XK 27HEE K

23 W3C WCAG 2.0 Z7tEE & 8l SZHEE F 2|F34(1999)
ol W3C WCAG 2.0 Z7HEE MH % 3352 &5 21F2H2009)
kel W3C WCAG 2.0 Z7HEE XiE4(2017)

S AoFLIoF =F W3C WCAG 2.0 Z7HEE K& Ol A & o|R35}, AA T
FEUE W3C WCAG 2.0 Z7HEE A& 8] SITHF 2| F34(2016)

sopga)st o= W3C WCAG 2.0 Z7tEFE K& O AA &5 2|F3H2017)
FHLtEr W3C WCAG 2.0 Z7HEFE K& O AA &5 9|23H2011)
2 0sHE) V_\‘/3_|C$J\INCAG 2.0 %7§T NE] % AA:’.E——’.‘—;HQ(ZQ] 0)

SSHAO|E0 AA 4= O| R3S 9ot M EQH $3(1189.23)
Hot= W3C WCAG 2.0 Z7tEE A& 8 STEE AA T 2|F242007)
ZgfA W3C WCAG 2.0 37t=F MEi 3 SSEE T4 9|23}42015)
=2 W3C WCAG 2.0 37tEZE M 3 SSEE T+ 2|F42011)
g3 [O0IEYE W3C WCAG 2.0 S7tEE M 8 372 F4 9| 25H2004)

g3 W3C WCAG 2.0 2 7HEE *{E4(2010)
292 W3C WCAG 2.0 S7tEZE A& 9! 9| 23+2002)
Hgate W3C WCAG 2.0 3 7tEE & 5l S22 2| F3542016)
O| &fa[ot W3C WCAG 2.0 27tEZE & 5! SSE & 2|F3H2004)
=T W3C WCAG 2.0 37HEF K& 9 AA F= 9|23}
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Semantic Markup
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Using semantic markup to mark emphasized or special text

(https://www.w3.org/WAI/WCAG21/Techniques/html/H49)

2 H2Y BFE WY O], EH[SHOF S 7|& 16

e |7

—

3.1.2

rk
MHA

Success Criterion 1.3.1 Info and Relationships (Level A)

Information, structure, and relationships conveyed through presentation can

be programmatically determined or are available in text.

B8 71F 1.3.1 EL} A (Level A)
SipiS So| HUEE M, TX U PAE T2I%os ANEI G HAER
0|& 7Hs e of Bt
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O|O|X| ®| S Al ;n2fAbet

W3C=

EYSI AL E X5t

HAEZ=

a——_=

O|0|X| HE{ZE K| SSHA| A =5 HE T
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g
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M

Success Criterion 1.4.5 Images of Text (Level AA)

If the technologies being used can achieve the visual presentation, text is used to convey
information rather than images of text except for the following:

» Customizable : The image of text can be visually customized to the user's requirements;

» Essential : A particular presentation of text is essential to the information being conveyed.

A3 7|F 1.4.5 A E Q| 0|O|X]| (Level AA)

ABEl= 7|20 AAE BHE & = U= et stEete, 32| 22 E M 2/st
1, B =HAE O|O|X|ECtHAES H ':HHOF otCt.

o ABX}EO| 7ts : BIAE O|0[X|= ALBALS| @ AR O 2t A|ZEO = ALE X} O E 4= RLO{OF
o HF M HAEO EHS HHE2 ME = E L0 Z =% 0[0{0f BHCY.

ro

ct.

3.3 HIAE HE Y|
Text Contrast
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Success Criterion 1.4.3 Contrast (Minimum) (Level AA)

The visual presentation of text and images of text has a contrast ratio of at least 4.5:1,
except for the following:

» Large Text : Large-scale text and images of large-scale text have a contrast ratio of at least 3:1;
» Essential : A particular presentation of text is essential to the information being conveyed.

* Logotypes : Text that is part of a logo or brand name has no contrast requirement.

dE 71F 1.4.3 BELHH| (Z|2) (Level AA)
B AEQIEIAE O|O[X|o| A|Zt™ B S flot BELHH| =, CH22| ZFE A 2[5t
1, XAt 4.5:1 O 4 £|O{OF BHCF,

Z =M 2 =Mt =M Q| o|0]X|0j| Ciot HECHH| = AT 3:1 0|4 E|0fOf BHC,

oA AFSH. H| S AL X QI IO|A T QA0 U *ABF AL AFE A0 A HO|X| Y= 82

|_

=2T =2 T, 1= Lo l
= o||:||0|l— |:|-E A|7_|I-75|1 fE-Hch Eé‘l—o}—l OII— :]_E.Io| E | E_ilAE = EilAE O|E||X| |

o COjH] R PAISE T
« EIEY: RN L= BP0 ZE HAEN = oS FEOH 2 AR E BUT
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Non-Text Contrast

i

HMod B2F 18 iyl ZH[sor et 7|& 24
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H-E|AE BEIX MA X Z A| DE{ALS

W3C=
Ul Ao HEQF e & FHIX0| 3Hoj| A
H|-ElAEO| HLELHH|=

318 NSO E 2 A,
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Success Criterion 1.4.11 Non-text Contrast (Level AA)

The visual presentation of the following have a contrast ratio of at least 3:1 against adjacent
color(s):

» User Interface Components : Visual information required to identify user interface

components and states, except for inactive components or where the appearance of the component is
determined by the user agent and not modified by the author;

Graphical Objects : Parts of graphics required to understand the content, except when a particular
presentation of graphics is essential to the information being conveyed.

M3 71 1.4.11 HAE ol 2EIX HIE-CHH| (Level AA)

A2t HH 2 FH MA 0 H St H e CHH| 7t x4 3:1 0| &} O|O{OF DtCt. Ch & EF

oj otet.

o ALEX}QIE{HO|A R A AL X QI O] A L Q4 8l MEHE AHSLY| @l B AZ FHE. H|
2 FEeA Ee 1E2A HEE ALBAL 01|0|X1 E7L Aot LRIt - = gle 4= oe

o J2f=E A . &S olshot=m B A2fE. 5 D2 HH0| E MO BEA| Hest 4= o
2|

3.5 WAI-ARIA
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3.5.2

d

Success Criterion 4.1.3 Status Messages (Level AA)

In content implemented using markup languages, status messages can

be programmatically determined through role or properties such that they can be
presented to the user by assistive technologies without receiving focus.

ME 7|1& 4.1.3 MEf A X] (Level AA)

O3 Y AN E ALESH0 s ZEIXO| A A E) HIAIX| = roleO| Lt £8 2 S =
EIMOE AF-SIN XHAEHX| U2 K EXR7|=2 Sl APRXHHIH Metet
2 OIC}

T AN .
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o ALO|E IS A| mE{Ated

W3CE

E B2t X0l M

1280x1024 S = 7| ZEL2 2
400%71H K| 2O S ER 0 =
Ut A FO0| WIX| R

@ HOo|X|E M&ot=F Y

[== Y
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Success Criterion 1.4.10 Reflow (Level AA)
Content can be presented without loss of information or functionality, and without
requiring scrolling in two dimensions for:

e Vertical scrolling content at a width equivalent to 320 CSS pixels;
* Horizontal scrolling content at a height equivalent to 256 CSS pixels.

‘88 7[E 1410 2| Z 22 (Level AA)

SHEE=EE E= 7|5 &4 0], 2XH} A3 E Q10| M| 53l oF ShCt. 2Kt A3

E2 CH2& 2|O|stLt.
320.css 240 o Z5h= LHH[of M 2

256 Css A0 i ZSh= =0[0AM 2

=
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E4Yst Z2E M5t
HE = sEah ZH =0 CHol
&7|=2HE X122 NSt s HEE
HUEZY BE Y oy, =H[gjof g 7| 34
372 2HA B#E

Success Criterion 1.2.2 Captions (Prerecorded) (Level A)

Captions are provided for all prerecorded audio content in synchronized media, except
when the media is a media alternative for text and is clearly labeled as such.

43 71E 1.2.2 JHALE 5F/=53HE) (Level A)
=7|3}% OjCjofof ZBHE BE A 528 QL2 RHX0|E XL

o= A
ofCh B, O|C|O{ 7t Ei A E0f| Cijot O] E[Of CHA| =FHo| 0 CiM|4=EH &I0] Z EoHA B
AlE B%£ o 2/o|C,
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Autocomplete

IS

Hod BF 08 o], ZH[SHor 2 7|& 36

81 E%H

S HS Al DAL

W3C=
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CHE 2 5G4 ZEIX0f CHs|
&7|2H=l X122 M S s HEE
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Success Criterion 1.3.5 Identify Input Purpose (Level AA)
The purpose of each input field collecting information about the user can
be programmatically determined when:

* The input field serves a purpose identified in the Input Purposes for User Interface Components section; and
The content is implemented using technologies with support for identifying the expected meaning for form

input data.

BE 71 1.3.5 Y™ & A]EH (Level AA)
= = T = 7 = o o

NS HBE 4o 2t 9 BEQ| 8ES TR0 2 ZHICL LIS B
0“ o] X1

— -

Y LEE ASX OIEHO|A PHRAES 93 92t SN MMUM AU 852 AGE
o ZHIXETIMA S GO|E{Qf of e 4= U= 20| E AT == JEE X| St 7| H S AHESHY

Al s} [

=2 o=
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Success Criterion 1.3.1 Info and Relationships (Level A)
Success Criterion 1.4.5 Images of Text (Level AA)
Success Criterion 1.4.3 Contrast (Minimum) (Level AA)
Success Criterion 1.4.11 Non-text Contrast (Level AA)
Success Criterion 4.1.3 Status Messages (Level AA)
Success Criterion 1.4.10 Reflow (Level AA)

Success Criterion 1.2.2 Captions (Prerecorded) (Level A)

Success Criterion 1.3.5 Identify Input Purpose (Level AA)
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1. 443t CfA)| 1A E A5

—

Zt AEE2{0f &t thaf| HIAE XS

LPram &Psrﬁﬁﬁ |&
-

1. 4 &t A HIAE A5

1) B¢ M S2t0|C

[i])) “HAbERM S210|E 72 4% A = S210|H”

¥<div data-aria-progress class="u_rmc_progress list"”
tabindex="0" aria-label=""&t B Z2}0|H" role=
“slider” aria-valuemin="8" aria-valuemax="100" aria-
valuenow="4" aria-valuetext="7z, 4% FHl =">
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1. 4 Aot CfA| 1A E A5

2) ME/LA-YA HE

¥ <button data-toolbar-play-butt« ¥<button data-toolbar-play-button
class="_ accessibility btn u_rmc_class=" accessibility btn u_rmc_btn
u_rmc_play btn" data-nclick= u_rmc_pause_btn" data-nclick=
"playbtn” aria-label="AH"> "playbtn” aria-label="ZA|EA|I">

1. 4&ot CfA| 1A E A5

3) S47/E27 shiH HE

i) “sarnme i) “Sa7 s HE”

v<button aria-label="ZF==H"  w<button aria-label="=+4H 3HH|"
data-click="toggleMute” data- data-click="toggleMute" data-
tooltip="[data-mute-tooltip]” tooltip="[data-mute-tooltip]"”

data-nclick="soundon"” data- data-nclick="soundon” data-
volume-level class= volume-level class=
"_accessibility btn u_rmc_btn " accessibility btn u_rmc_btn
u_volume_vol2_btn"> u_volume mute btn">
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1. 4 )3 HAE HZ

[<])> “Sarz M £210|H 20% 2210\

¥ <div data-aria-volume-slider class="u rmc_volume slider handle”
style="text-align:left"” tabindex="0" aria-label="Z%ZF £& =cl0|H"
role="slider"” aria-valuemin="0" aria-valuemax="100" aria-valuenow=

"20" aria-valuetext="S%F 20%">

1. 4&ot CfA| 1A E A5

XS 720p N

L) sz 1.0 1) “BREMESM AHE720pHE

<span class="u_hc">AjM=E <span class="u_hc">Z|l& MEH ZM

</span> </span>

<span data-model="playbackRate" <span data-model=

data-filter="playbackRate">1.ex “currentvideo.encodingOption.name

.(Xspan> " data-filter=
"updatePerspective”>AlE 720p
</span>
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1. 4 Aot CfA| 1A E A5

1.0x~ XH5 1080p

]) “se st e ) “wusE 27| HE”
¥ <button class= ¥ <button type="button”
"u_rmc_expand_btn u_rmc_btn” class="u_rmc_ic
data-expand-btn data-click= u_rmc_full ic" aria-label=
"toggleExpand()"” data-nclick= CHEEEEH 207

"wideoff" data-tooltip=
"[data-wideview-tooltip]
aria-pressed="false" aria-
label="4= SHH">

3.7|1REANE BY

1) ZEHEEHV 7IREHZ 7t

xS 720p
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3. 7| EE AR B

2) 2to|c] 23 7k

x5 720p

SIOF2H Shers 7|2

o —
2% 27t

xS 720p

7|BE Y2 TK53 40

—_

AZIHOoZ 27 HA|
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1. 40| 20| A|2ZMOo 2 L 25| HQ

H0IE AHS

NAVER iz

(label for="“user_id”)0}0|C|{/label)

ofojcC] . « » . “ e
(input type="“text” id=“user_id” /)
@naver,com
H2Hs | Ay ZE
a v<h3 class="join_title">
<label for="1id">0}0|C|</label>
</h3>
al = = - -
H2Hs x=2l ¥<span class="ps_box int_id">
&, <input type="text" id="id" name=
4 “id" class="int" title="ID"
maxlength="20">
- <span class="step url”>@naver.com
oIS </span>

</span>

2. 2|0 20| |22 o= L E2E|Z| U2 42

20| or EIO|E HIZ

NAVER

|G Z2E
(label for="user_id”)00|C|{/label)
(input type="text” id="user_id” /)

ojolc|
HEZH=E
| #AZE
<label for="id" id="label id area”
5 class="1bl" style="display: none;">
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7. AAEDO|YSH= 2

Radio Example

Pizza Crust
(O Regular crust
(O Deep dish
(@ Thin crust

v<div role="radiogroup” aria-labelledby="gdescl” id="example">
<h3 id="gdesc1">Pizza Crust</h3>
¥<div id="rb1" role="radio” aria-checked="false"” tabindex="0">
: :before
"Regular crust”
riafter
</div>
¥<div id="rb2"
: :before
"Deep dish"
riafter
</div>
¥<div id="rb3"
: tbefore
"Thin crust”
iiafter
</div>
</div>

role="radio” aria-checked="false"” tabindex="-1">

role="radio” aria-checked="false"” tabindex="-1">

Eink-El
https://www.w3.0rg/TR/2016/WD-wai-aria-practices-1.1-20160317/examples/radio/radio.html
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®C® g axe: Accessiviity for Developr X +

C & deque.com/axe/

deque

Tools  Services & Training  News & Resources  Compliance  Company  axe

axe: Accessibility fo
Development Teams

Start building accessibility into your dev process today.

Download axe

deque.com/axe

& axe - Web Accessibility Testi

C & chrome.google

£~ chrome web store
Home > Extensions > axe - Web Accessibility Testing

axe - Web Accessibility Testing
Offered by: www.deque.com

YW k% 72 | DeveloperTools | & 99.421users

Overview Reviews Support Related

Text elements must have sufficient color contrast against the
background

bit.ly/34uJ3TR
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€. C @& page.kakao.com/main

kakaopage

- ga¥-¥2 Qs st OYd
[x O] | FElements Console & Components @ Profiler ~HTMLvalidator axe Network Sources Applicaion  Audits  »

Ae axe Certain ARIA roles must contain particular children
a 103 > »

) v4.1.0 (axe-core 3.3.2) <> Inspect Node £} Highlight

URL/Scope Issue description
Ensures elements with an ARIA role that require child roles contain them

Allissues found 250 v = Saveresults | 'O Run again .
Element location

.j5X-3071030405. posterContentBox:nth-child(7) > divinth-child(2) > .jsx-
2986789611.gridirap.griduirap_pc > .ReactVirtualized Grid.ReactVirtualized_List[aria-
label="grid"] > .ReactVirtualized_Grid_innerScrollContainer[role="rougroup"]

Impact; critical

(ZLeamn more

Certain ARIA roles must contain particular children

[M Elements must have sufficient color contrast

Element source
Images must have altemate text

*ReactVirtualized_Grid_innerScrollContainer” roles"rowgroup”
Eor ket et v tabits idth: auto;height:275px; max-width:720px;max-height :275px;overflow:hidden;pointer-
events:;position:relative”>

Links must have discernible text

Zooming and scaling must not be disabled To solve this violation, you need to:

Heading levels should only increase by one Fix the following:
Dacuiisad ABIA chiliLcola act neasant: o
.‘ Document must have one main landmark Issuetags: category:aria weag2a  wcag131
-
v ‘b
WITH

YAMO09
DERESAKIM

com (ISSUES 250)

126



WITH

YAM009
DERESAKIM

WITH
YAMO09
DERESAKIM

000 @

C @ trip.coupang.com

% @] | FEements Console E Components @ Profier

axe

X5 va1.0 (axe-core

URL/Scope

Allissues found 101 = Saveresults | 'O Run again

[M Elements must have sufficient color contrast 66
Images must have alternate text
Form elements must have labels
Links must have discernible text

<li> elements must be contained in a <ul> or <ol>

Headings must not be empty

Heading levels should only increase by one

Form elements should have a visible label

HTML validator ~ axe  Network  Sources  Application  Audits  »

® Elements must have sufficient color contrast
10f66 > »
<> Inspect Node £} Highlight

Issue description

Ensures the contrast between foreground and background colors meets WCAG 2 AA contrast ratio
thresholds

Impact: serious
(ZLean more
Element location
.travel-sub-category:nth-child(1) > .travel-sub-categories > .category-item:nth-child(1) >
a[target="_blank"] > .category-name
Element source

<span classs"category-nane®> 4t/ WB</span>

To solve this violation, you need to:

Fix the following:

Element has insufficient color contrast of 4.47 (foreground color: #777777, background color. #ffffff, font size: 10.5pt
(14px), font weight: bold). Expected contrast ratio of 4.5:1

Related nnde

Issuetags: category: color wcag2aa wcagl43

trip.coupang.com (ISSUES 101)

000 4 gee:tumbbug

C & tumblbug.com

= n2dE gAYy DENEgY)

[x @] | FElements Console & Components &3 Profiler

Ac axe
ox v4.1.0 (axe-core 3.3.2)

URL/Scope

Allissues found 227 v = Saveresults = 'O Runagain

ARIA attributes must conform to valid values
Buttons must have discernible text

[ Elements must have sufficient color contrast
Zooming and scaling must not be disabled
[role=img] elements have an alternative text
Document must have one main landmark

All page content must be contained by landmarks

tumblbug

HTML validator ~ axe  Network  Sources  Applicaion  Audits
ARIA attributes must conform to valid values
< Inspect Node € Highlight

Issue description

Impact: eritical
Ensures all ARIA attributes have valid values

(ZLeamn more
Element location
span[role="ing"]
Element source

<span role="ing" aria-labelledby="copyright emoji" data-reactid="s91">6¢/span>

To solve this violation, you need to:

Fix the following:
Invalid ARIA attribute value: aria-labelledby="copyright emoji*

Issuetags: category:aria wcag2a wcagd12

tumblbug.com (ISSUES 227)
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ONE MOMENT OtOIEfolR] 71 2k

EoFe, HRHE!

E 22y oY Roiy  ZxHE B3 A3 wee *H4E S YE

[x ﬂ Elements Console  HTMLvalidator ~axe  Network  Sources  Application ~ Audits ~ Performance  Memory ~ Securty » ©3 A 91

axe

2o v4.1.0 (axe-core 3.3.2)

URL/Scope

Allissues found 8f = Saveresults | 'O Run again

ARIA input fields have an accessible name

Certain ARIA roles must contain particular children
Buttons must have discernible text

[ Elements must have sufficient color contrast
IDs of active elements must be unique

id attribute value must be unique

<htmi> element must have a lang attribute

Images must have altemate text

ARIA input fields have an accessible name
<> Inspect Node {2 Highlight

Tof1

Issue description

Impact: serious
Ensures every ARIA input field has an accessible name

(ZLean more

Element location

«carousel-inner

Element source

5d4="" role="listbox" class="carousel-inner" style="text-align: center;
background: rgb(255, 255, 255);">

To solve this violation, you need to:

Fix at least one (1) of these issues:

+ aria-label attribute does not exist or is empty

+ aria-abelledby attribute does not exist,references elements that do not exist of references elements that are empty
« Element has no title attribute or the title attribute is empty

Issuetags: wcag2a weagd12

Imoment.co.kr (ISSUES 86)
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® ©® () dequelabs/axe-core: Accessit: X +

¢ C @ github.com/dequelabs/axe-core

README.md

axe-core

[ icense P20 nom v3.4.0 [ downioads [49M ] commit activity 329/year | contributors |95 aiter Join chat

Axe is an accessibility testing engine for websites and other HTML-based user interfaces. It's fast, secure, lightweight,
and was built to seamlessly integrate with any existing test environment so you can automate accesshility testing
alongside your regular functional testing.

Octotree v

Sign up for axe news to get the latest on axe features, future releases, and events.

Philosophy

The web can only become an accessible, inclusive space if p to take
accessibility testing and accessible coding practices.

Automated accessibility testing is a huge timesaver, it doesn't require special expertise, and it allows teams to focus
expert resources on the accessibility issues that really need them. Unfortunately, most accessibility tools are meant to be
run on sites and applications that have reached the end of the development process and often don't give clear or
consistent results, causing frustration and delays just when you thought your product was ready to ship.

Axe was built to reflect how web development actually works. It works with all modern browsers, tools, and testing
environments a dev team might use. With axe, accessibility testing can be performed as part of your unit testing,
2 integration testing, browser testing, and any other functional testing your team already performs on a day-to-day basis.
. Building accessibility testing into the early development process saves time, resources, and all kinds of frustration.

g
'&' github.com/dequelabs/axe-core
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TERMINAL

> npm 1 react-axe -D

JAVASCRIPT REACT

import React from 'react’
import ReactDOM from 'react-dom'
import App from './App'

import axe from 'react-axe’

if (process.env.NODE_ENV !== 'production’) {
axe(React, ReactDOM, 1000)

ReactDOM. render(<App/>, document.querySelector('#app'))
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000 i gzaouzRgwisr-v x|+

C @ yamoo9.gitbook.io/vue-ally-seo/auditing-vue-application

"
ﬂ, Vue A11Y/SEO Guidebook by 0F%(yamoo9)

Vue & H24H/SE0 710|125

CERR

OfZ2(#H ol H2d Yt =7

g2j0|Me| FaNE Wtsts B30

ol &2 70|

AMATI 22 HH

Vue-axe
eq s/react-axe0f Al SZS ot AEE ofZ27A01M H2Y Wt E72 Vuejs2
HEE ofZ 2701 L TFEoA MZRtA| H09R]= Ho[x|o| F

X
28 Al HERIA| LAFLICE (2 U1 Y EHIAE RH53t AT deg

8)

(@ ax-core UZI2 Vue,s OfZ2IA01440| AHO|E &% 1 Flof ABELIC, (3]

(% (] FEements Console Network Soumes Application Audits Performance

B O tp Y @ | Fiter Defaultlovels ¥

yamoo9.gitbook.io/vue-ally-seo/auditing-vue-application
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D3 YouTube'”

1P » o) 11:28/1210

#H2H #A1Y #AOA

THeetol H2H AA =2 71|

youtu.be/JZrZQGjKvQM?t=653
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circleci
github L dequelabs / axe-core

build
doc <> Code Issues 152 Pull requests 6 Projects 3 Security Insights

lib

OWatch~ 146 drstar 26k  YFork 355

locales
o Accessibility engine for automated Web Ul testing  https://www.deque.com/axe/
le.json

es.json .
{ 41 branches © 52 releases 42 95 contributors s MPL-2.0

. D 3,470 commits
frjson

. I
jajson
[% ko.json Branch: develop v New pull request Create new file ~ Upload files = Find file Clone or download

nljson
pt_BR.json

Latest commit 96ab457 4 days ago

.P yamoo9 and straker chore(i18n): Add Korean locale translation (#1854)
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® ©® () chore(iten): Add Koreanlocale X =+

& C @ github.com/dequelabs/axe-core/pull/1854

Pullrequests Issues Marketplace Explore

Ll dequelabs / axe-core O©wWatch~ 146 %star 26k  YFork 355

Code Issues 152 [ Pull requests 6 Projects 3 Security Insights

chore(i18n): Add Korean locale translation #1854

[SUCEERN straker merged 3 commits into dequelabs:develop from yamoos:develop £2 4 days ago

Octotree v

(S Conversation 12 < Commits 3 B Checks 0 [ Files changed 1 +777 -0 NEREE

H 'yamoo9 commented 17 days ago « edited ~ Contributor | +@) «+ Reviewers
jshcrowthe

D straker

AAdd Korean translation file locales/ko.json

Closes issue: N/A

Assignees

Reviewer checks No one assigned

Required fields, to be filled out by PR reviewer(s)
Labels

Follows the commit message policy, appropriate for next version Task: Release Notes item
@ Code is reviewed for security “docs

Projects

ol Add Korean locale translation [ V204350 Nongyet

github.com/dequelabs/axe-core/pull/1854
YAM0OO09
DERESAKIM
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® 00 () yamoogaxe-core:WebUIEE X 4+

ot C @& github.com/yamoo9/axe-core

README.md

axe-core

#.Greenkeeper badge m
e BOE201 v 1340 v 90 o sty 2 s 6 s ot

Axe= ¥ ALOIE, ¥ 7|8t AtBX} QIE|HO|A (UI)E 93t 2 HIAE AFIOR 7MY D w20] OREQILICE 7|Z0| RE HAE 8121t 5
BHEF) =S 27 =0] Lt 7|5 EAES} BN HIY BAES XtSs & & L

Octotree v

axe A0 71451 Axed| 715, 8% Hal= Y O[ME ciet &1 328 7S 4 laLICh
5t

of

HERI7H2YS D23 st i B0 H2ES HA (A0, W2 B2 THs(acceible)stn ZZHY S2Hinclusive
space)0| & = YUSLICL

AEat € HIY TE HY 2 2E AS Z0IF0, FOHo ofst x40 58 X T Hof U] Ss HRY ojpo) BEs
A EiL|Ch QERIA|E Chizo] H2H 7 i Z2AA 0iF2] A0 BHSIES Sl0] 2lo0 et Y2E Zats ASSiR o,
MBI BIZ0] 9 OF7| &l T2 Ol SHEEHH S7LE AH| IS KISIAZILICE

Ave= ¥ 7H20| HAZ O{EA HE3t=R] vl 2le) UEOIHALICE A E= B RS A= Hdl Betex, =7, HAE 8
O} SHSBILICE AxeS AH3IH £9|(unit), S8 (integration), 222K (browser) HAE § HIAEQ| Y82 HANS HA & 4 A&
Uik 7 ZRAA 27|96 H2Y HAE #1242 IS5 AR} HI8S O 21, PARCHHE W O HTNA HYE + UL

'@!' github.com/yamoo9/axe-core
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JAVASCRIPT REACT

import axeCore from 'axe-core'
import axe from 'react-axe’

const ko = require('./ko.json")

axeCore.configure({
locale:

1

if (process.env.NODE_ENV !
axe(React, ReactDOM, 1000)
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D3 VouTube

[% @] Eements Console @ Components Profiler  Network  Sources  Application  Audits  Performance  Memory

B © tp v | @ | Fite Default levels ¥

» ./src/conponents/Lecturer. js weby
Line 11:6: ing elements nust have an alt prop, either with meaningful text, or an empty string for decorative images jsx-aily/alt-tex
Line 12:7: Elements with ARIA roles must use a valid, non-abstract ARIA role jsx-ally/aria-ro

v New aXe issues
v critical: A88 ARIA %E(role)2 RE U8 £480} BULH https: rsity. con/rules/axe/3. 3/aria-roles?applicationzaxeAPT
v Elenent:
ing role="figure-inage" src="https://yanood.github. io/inages/photo-deresag2x.png" width="50" height="50" class="lecturer-photo

HTHL: <ing role="figure-inage" src='htt s/ height="50" class="lecturer-pho

© »Fix all of the followin
Sfife RA8 ARIA 9 B shioiot Buich,
» Elenent:
ing role="figure-inage" src="https://yan0od.github. io/inages/photo-yanoo9e2x.png" width="50" height="50" class="lecturer-photo
U2 DRsfor Buch https://dequeuniversity. con/rules/axe/3.3/duplicate-id?application=axeAPT
¥ Elenent: »<li class="lecturer" id="non-unique-id">..</Li
HTML: <1i class="lecturer" id="non-unique-id">
© »Fix any of the followin
240 Suet id U ofe t gL
» Related nodes
v critical: Ol0[F= &E8h kil YAESH ABEolof #iuich, https://dequeniversity, con/rules/axe/3,3/ inage-alt:
» Elenent:
ing role="figure-inage" sre="https://yanood.github. io/inages/photo-deresag2x.png" width="50" height="50" class="lecturer-photo
» Elenent:
iImq role="figure-inage" src="https://yan009.github. io/inages/phot 2x.png" width="50" height="50" class="lecturer-photo

AE

>

#react #5124 #A0OA
React 24 A5 ZAt — React & F24 744

youtu.be/uDIDrzbBTu4

ZAIGLICEH.
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DEE QS HIA . T2 MY BHRE

‘PI TEE LIF MED MUIAE HYELIC 729 OiHolE BAE] 2= HAK2 720l
JIHoEM FRGH= A JAIQILICL FIOIME off SAI7} HZEIYCIT YoM T FRE
SHE olsf SH2 HX| gfojof Hrim DL, JE2 SEE QY + Al GFe =Eol
LA LofoF BLICH =RIp7F FEo| R BS0{stT LICtE OFF soF B 20| LHof Sl
ZielLirct.” - #cf Tto], 72 CEO

Xk S MAIE 74717 (World Health Organization)7} ZFZ 8t LHE0f W2 MAMA Q17 & 15%0i
Fsts o 10 Ho| QT 7t HoiE 7HXK|m U&LICt o2 Z7| st HofE XLz Qlem,
ek M CHEEE Mu|Aet XMES AHE5t=0| 240102 O|RE 02482 1 U&LICh

T22 257t HElSH #22| MHIAE 0|8 = UL ST st W2 02 Z ¢t /IS, 0|F 28l
M2 d(Accessibility)2 =Y 7HXIZ2 FFE D U&ELICH H2H2 ZE MEO| A H2E = UES
M&, ClHFOlA, M|, B8 E dAlstE WE Ko, #22 0I& 1) T MA IHEAZE - A Y 7o

1, 2) ArExtol| ChFet M2Zd ME X MHIAE

Al H2dEE Dot s HEet 2lAAE XSS
MSa JFQl FofEEh ofL|Zh LMol HHstE H2E EMMX] SHEY = JAZSE =250

QlgLct,
(1) ZHEXHE 28t Hod

MATHHIEE H2HE 3H ol &4 Tip 3
o 25-AZt HoHE 71T AISKHEDE ofLlEt 2 £7IEeZ E{xlof EHEES VT AT
S X

27 Aol W2 = UTS HX EHAE o8z dEgLot

o FAl ALSXHEED ofL|Eh UEF AFSKE MK Bf2 StHE ESISHH B (Ko AEXt
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F
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2 g4 = sl 71 R7L of FSIA 01 FHE Aol D 2dsof & 2 &Fa0] 7S
=Zd0l= ¢tEZR0|E JHUXIE 2o A2 E 710|EIC! A M E HAE A™ENE HALZ
MM iME st MA U E|AE g g MESEcH
o ot=20|E FHZA 7lo|=2I2l(Android Accessibility Guidelines): 7HZ X7 7HEr 2lAA,
ME 3, MEE S8 8 2Ert =2 HIZME2 HMIse H Ae e & U
X|HELICH 25 Folf, AR Folof CHEt M4 7tol=#at ofL|gt 2 £7t3f, A Chh],
[e]

oiF2 &3 Sol H2dE €Y + A= 7I10|=E& MSE LI
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o ME|Z|Y C|xtQ|(Material Design): F20| MBsts 43 CIRQID 7|& Al ZA3s
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MO v w427

Accessibility Scanner

‘

Scan your first screen

1. Open the app you want to scan.
2. Press the Accessibility Scanner button

Turn on Accessibility Scanner

Selecting OK will take you to your device's
Accessibility Settings.

Scan accessibility quickly CAMCEL 0K

OK, GOT IT

Easily identify opportunities to improve To hide the Accessibility Scanner
button, go to Settings > Acces-

your app’s accessibility
sibility and turn off Accessibility
Scanner.

GET STARTED
DISMISS  TAKE ME THERE

HMIN HAL7| A st

o

S B2 YA HIHE DM ZE ASKE 9IF NIBED MUIAS HuE
+ Mol ofet of RIS LS80l SBSAICH T2 I

ﬂ S &2 3ol 22 Q4 AF0|Lt A2 EAM EEE = U M2H IS

clol2 E-AIEIO|EH/AAIZE A8 (Live Transcribe): Zl0|H E@AJZlolHE T2
Sptecof 7|8S =1 HAI L 7|8 SA BIAE B3 7|22 2280 RSE|= CatE
AANZIe 2 KA o2 BHEtsH HoiF 0 Yo ME M ALSKIel 282 &1 A&LIcH 3 ™

M7 217 2| 80% O| & 0| At&3t= 707 O|&f 2| 210{& X5t /U &Lt
o AM2LC HEZ|MO0|0{(Sound Amplifier): AtHRE YEE|Itolo{= FHo _LEIE et Lt
SEAMN7 LEIE O et g7 E2 = U7 stH, OIMEE A28 3 A BtEE SAlo 2
A2l A 71X s ““"OE &*%EII—IEF EE ST IHM E"cs'% INE=INIG W
3tg & Qo] LOo|= 2| M(noise reduction)2 MB35 A1 MOl FH AZSS EY

-

or= 2 £ £
g = |
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Gummy's chocolate

cake apple pie icing
Suite 2.0 muffin fruit

ZtolE EZiA T Eto|E AR 3t Ao M|7|9t AFE LHEIHE MEE F 71 SAHSE O|F 04X

UELICH o T8 Matof of

20| Lotit & QA
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AEXIE E0oiFELICH O] F 7Ho| ¥ Safl 2 £2[9| 2717t o= HEQIX|
=

mpsoz ¢ £ YLt

[

AlZE ZHoll7F Q1ALE Al2d0| oFEt AISALE Bt 7|s

54 oIl X|P(TalkBack): 3T LIS 2oiFE HAE {0{F7| 7|5. 24, 22, TS &

ZFIl 7152 Soll 3tHE EX| 1T ADLEES AFE £ QaLct

BIAE 2|0{FT|(Select to Speak): BF L FF Al HoiE o1 JYes 24 FH 0|49
AZHEA ZHIY ClHEO|A A HE IS X|EH7| QI HLE 71522, 3tH & EX
OlO|2 S MESIH 2 AZIZ 2o FHL MHFE 7522 AlZ HE x{E|Lt &t HolE

7 MR A el Ol £l U&LCH
g CH(Magnification): Al2i0] EX| &2 AMEXII HAEE FH 2 = UYUZE 2E
CIAZ20l 27| &l 7|sS XIMELICH S35 &2 2XE = I 88

M Hods |2 S5l M2 7|1= E =i 7|s2 M3 Fc

MEZ: Mok 7|58 NI MY S AlZ HoHE ZT Y
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HAEE 23{3tx| oot HWotA S8z L™ + JUES X|EfLch

ClHtolA Z&0] o2 ALSXHE Bt ZHEE ZAH

A x| HMA(Switch Access): dtLIS| HESZ OtEZ0|= C|HIO|AE Mo{g = Qo
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ArERtel M2 82 =t

Ho|A HHIA(Voice Access): S4QAI7|=E8 E88 2
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M2 M (Accessibility Menu): AF2AHE HIZM HRM 2324, T2 O{AIARHE
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U&LICH MAX, HE, BM gHE HYE £ U&Lct M2 HFe 9=EZ0/E 9.0
ol MAStE 7|7[0IAM AHE 7S EFLICEH
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187} 2 H24 Jto|Eatel

® 00 Y nwiuzylolsel-FEN X |+

€ > C 0 A

Dashboard /... / 710|E o LEdt ¥ © [ e 2“

MEHIHE 2 71o|=2tel

= 2018.06.20. [EREFERICIFININENE) [H=4 F RE=TARCY : 7|E 'SKE2HS ¥ H2Y 7to|=2telg 11¢7tol A 23st0] Felgt

11817} 2 24 710|=2t2l (11st Web Contents Accessibility Guidelines)

© 11¥7}H ¥ H24 stol=2tel PDF HHOE Lj2{@7]: SKPWCAG.1.3.pdf

23t 4

= 11¥7H 9 H24 7to|=2tel (11st Web Contents Accessibility Guidelines)
. 832

 F2y Jlolsatelel 83

g oy

1. ojo|x|ofl &8t 2|0jo| CiA| HAES HBsict

2. YE(D|C|ojof E7|SHEl Xiot = UNE MBACL

o 3. MY, e, A2(0) FOHUX| 4T QMY £ USF FBICE

4 ©Tioluizi ol nic cUule 4 5os o) &irl

UPPHE 20| E/E2M|A

MY A5 TEHA

® O ® X Y2YUSProcess- FEAME X+
€ > C 0 ae. * @ A ] oVY 200 &

Dashboard / FEZ##18 (Front-end Dev) / Y2 B of © LEdt ¥ © &2 e 2

H2d HZS Process

25 Ul 2 Li8o| T2Y E4 028 StQIsiA 1187} M| A2 Foliol 2 Y £F8 | it
73 1#7E MW,PC, 7|E} H2Y E47t 278l A2

Az uy Ul A7 70 E= $H0| =P WY JtoI=0f et 358 Tdetich

erext -

A3 28 M| Ui g2 % Back-and 7 0|

U3 2= FHUE TE 0lF0] YYo| WY P2 YYE EIXS Reopendtll diff YIB FIHLICL

Jira /MPA11Y/summary
L Cixtel, 78], MHZHLE HeRAQ| oARFo|Lt Zte] WS AL siT X0| AR E # ticketS B2HSLICH
Process ¥

Jira Off Of2f LIBE B3 E| Y4 (T HEA2U Se=0l w2} sy ZRME U W24 QA Z2HAE 71018 gl 1e)
Mg LR Y2 S 2D sub-task 48 QA7 assigngiLict
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11 UPPHE 210|E/E 2 M|A 3

00 Yy zzyszsBUIMINE-F X | +
€« > C o0 0 :210644107# * e EESE ovVve0oo0 @

Dashboard /... / 11#7t H24 714 of R 4 JIRAlinks # Edit i d @ = ose B

ZYS 8 UL J10|1=

1.Tab #
Sample ally/tabs/aria-tab.htm|
Related » MW/sass/a11y/tabs.scss
MWijs/a11y/tabs/tabs.js
Support iOS safari, Android chrome
FoAHEH role-"tab" 48 712l R282 YHIQAR biZ| £/0{0F AJRI2ICOIA role-"tab” £448 71zl 240| 8 oIX|g
tab button 248 a E{12 248t 2 wrapper 220 (ex: li) role="tab" 44 F0{giCt.
Jira [0 MPA41Y-9 - aria 8 X 8%t tab BH§7| | CLOSED

2.Modal Layer ¥

Sample a11y/modal/aria-modal.html

User Driven Development
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ﬁ v 8 2d (28) 10 v| ke 2w MBR X v ‘_I?' .
M . T 7 E M @xun - [ O
v v v v v v 9 €0 00 = K] 1
Bl EIENNEE 2t i) S % I % 4% 4 au - Biae | @ By Wiy
653 - fx 046 v
A B C D E F
1
2 ¥ Task ¥ AlL}2|R - E|AE4 H (HAE/E e+ A AR ALR)
3
o] e | ek Question "(:,‘0" SUUS U OFNT 284
. 109l BEUUX U, F 05 FAOE O[SH F A2 Wl OISE —
s C - Folre| PETHeLo] SIX| YFHS RO ©L0] ) 4
- ;r)oa SNY g BiLtE YAH Ol0IX| Mol LB E HuMEARAAR O ot ui ato) xias aol o ;
7
- 7 OO0 TH SN IN S A= GUEE0] AIAE SEF U0l &
2 e A o e Stior Botol 48 E 1 X |-478 yuA @%e gugoU, ASY B1 8o Hoth BwlE RN 2y |
£ 1 o =T :
10 Hore M Maalc)
1 el o E A=A - T EEE § GHERE 70l SHOIAl BOf v = TSHT Of &
o | Hd= Y - heading® IOLt HAMO 2 CHECHD BEFEIR| XS
12 - 3lEtel HER 77| g0 X @4k B2 £ A0IN AHESI7I0| E2 FHOIL FHe|
0] YA 20t A7t 0f21% OHIBMSAE BEI0iS)
3. O|QIE(OIX] A MM HANUAID BHAE 4F T 052t Ak o | uresis menu@AEROl 2 ot S20) QB (diplynonedele] ittt ®) 1
LR ERECRIEES - MAZIGE BRALE UOIFO| AU R HoputoLt HAIRY 3
- £ 7Y MHAEL) HEO| A1 21010 B2 A2 OIF| Of24%, AL HZHO|Y
A8
efolEate] ¢IAE et
12 _DAMElalo] el Al SN O MABOX TSI BSIOS)
14
15 4. OI2IEOIRIS] Al AL OIS H10), Skip Navigation §3 & “B2UHY .
= HIEIINE ClRticl MEIZlN HESSE CIREL R, AT 40omt J1N o | BuTM e wess 2u0l eSS <ol Y0l FAMEN KUY 2
=8 HuHE N2 A - 2o Ealete Y ojaig
17 Flc #M

Yol ALEXL HIAE(UT)S] 2RHE 7| = 11817t Appel F2/dE i

1. ORI A4 JHAIE S5 Y T O4E Sy
2. 11817} HME AbSE QIAI H| 1

3. HOHQI Rt IX|H FAE E5t 2|43 Bl

4. issue SE1t TIEA} S S0 JAIK M

— —
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UDD 1X} 7R

ZAFCR% 1112} App (i0S, Android)
. ZAL2[2t: 2018 6E~7E
ZALUWHE 1 1117t AppS AIZI7ZOHQI (T, KAIZ) AMRXIIt O 8E 4 AEK|0l CHEH ZAL
L EALI|E  2ZHIY OfE2|AH|0|M 2RIX 2/ XIF 2.0 (F7IEE KS X 3253:2016)
L RA QIR AA| FOH AR AL 3

—_

goA NN

LinkageLab i

Task 01 B1741817] 4

11 $#7} i0S App

Task 02. 291 A] H|YHE 27|

AlZHoQl ARB AL E|AE Task 03. OHRIONA 211507] 2%
- Task 04. WAE § 262 0/8317| 2
Ol MM Task 05. £Y Y 2 0|85 81
2018.07.23 Task 06. of# & 2642 0 g8p7| 2
Task 07. 448 ZAsiol 4% S8 Slst| i
Task 08. 418 A HOIZIOMA WS Stolsp| 2
Task 09. 418 44 HOIOM U8 SQIsh| (AOIEE4) 29
Task 10. 4 4 HO|R|0fA Q&A 22I517| 318
Tsk 1. 445 454 HOIRIONA Bof2t St Stolst| 336
Task 12. 45 M HORIO|A Bof} 0| Sfelsty] 348
Task 13. 45 4 HORIOIA 48 ool &I 367

issue Zt2|

O 00 ¢ nuhERHM-IRA x +

<« C O O %9 28| jiratistcorp.com/secure/Dashboard.jspa?selectPageld=17913 * @ A B g o3 oV 200 & :

= LJIRA>  Dashboards ~ Projects ~ s~ Boards~ Portfolio v Git~ WBS Gantt-Chart~  Create

* Y2 1197} A 0|2 HIYHSE 11net/PCet SURLICE (H|UHE AF2 ISACOH 22I5tMIR.)

2|2 JRA % WIKI & 8
117 H24 70 Add gadget | | Editlayout

T2 2

Status
Total Issues: 1563

Closed 911
Open 434
Resolved 68
I APP DEV Fixed 45
In Progress 17
Blocked 10
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© 08 & (v-isescLone-mwa0r x |

L2 C 0 O sy browse/A11Y-1583 *

Eg@oc@OoY =200 8

Create

* AHE2 1197} AH 0|2 BIYHBE 11net/PCRt SUBLICE (MIUHS HFL ISACOH| B2IBHIR.)
22 JIRA L WIKI 34 88

N U2Y Y z2yE
NEL Y2 70 ~

1187} Y24 24 Z2HE / A11Y-1583

CLONE - #IA1402 ZHILL| 02 AIAHE B2 7|& S84

Backl
& Backog #Edit || () Comment | Assign | More 2 T Export ~
[M Active sprints
Details People
£z Releases
Type: Task Status: (View Workflow) Assignee: .
o Reports Priority: 4 Critical
Issues Reporter: a
Description
£} Components
A HIES AIBT 4 S AEI0|22 "AHE S2NEAIE"Y ZE YEIZ OIS BTt Votes B Vote for this issue
Git C it
P it Comits Watchers: 2 Start watching this issue
L WBS Gantt-Chart
#A1402 FUIFL | 02. AU E - w2 0|g 20y
>@® Add-ons Dates
. BUAY: 4282010 80y Created 2019/05/27 5:22 PM
RECEELSORERES o olpE:og Updated: 2019/06/03 5:15 PM
Y2Y HHZ2HE wiki Ay Resolved: 2019/06/03 5:15 PM
Y24 WM B3N [22E)
i 1 V°';"TV" bl - ’ 115t Development
Add link 2. 11w >8> P> oA
ddin BRI . Create Branch(115T)
I2Rug)
Development
o BURLOL MBS Meeia) GO} 07 MU'OR BAISID U A WEE ABY & e
U= A0l 2ANY AASLT YBUC, 7 commits Latest 2019/05/31 5:33
B 3 pull requests (WERGED) Updated 2019/05/31 5:33
-
Create branch
= o Agile

ew on Board

282 UbD

issueOf| CHEt LA Z 2 FHEEE Al

© 0@ g (anv-1583 CLONE - AWM. X |+

3 C 0 OFleg fbrowse/A11Y-1583 * @ AR EgE ¢ oV 200 &

Boards hart Create

#* M2 1197 AHH 0| 2 BIYHSE 11net/PCOt SURLICE (MIUHE HFR ISACOH B2I3tHIR.)
22 JIRA L WIKI 34 48

ML Y2Y Y M

Issue Links +
11907 24 74 -
clones AHIY-28 HIA1402 UL 02 MAHE B2 T|g TR 1 [coseo
& Backlog is depended on by 0 MRQE-13022 [MW] ZEIRLOIH A% HEABIAIGD HBAY -~ ¥ [CLOSED
@M Active sprints
B2 Releases Activity
o Reports All | Comments | Worklog History | Activity Transitions GitRoll Up = Git Commits +
fssues - added a comment - 2019/05/27 5:25 PM
@ @ disable £48 CHAI3 HO|ALHOIASt Q13| SIES aria-label="AE AN B2 BAIE" 22 WY
P Git Commits
_ - added a comment - 2019/05/29 5:07 PM
&L WBS Gantt-Chart
>©@ Add-ons "
PROJECT SHORTCUTS U0l BRZ 141 LIBZ0IM QCRI0| SOIofA 40| B 20| YgUC
H2H HHZRZAE wiki /MPQC-13022
244 B3M (ceRE)
+ Addlink AEA buttonof disable 448 27} 19 2ICH O diff5HA disabled="disabled" 27IHHA2E

aria-label="AF A S2|HEAIH" 22 DX YN B
static/commits/cdbbdcb18d69c22198a93e5bf1ebf3d7173f9d2

- . ‘added a comment - 2019/06/03 9:45 AM
Y8 iR SIYgUCt
YArgiuct,

v added a comment - 2019/06/03 9:52 AM
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X ZAL

118
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. AppOil A2t HA|
8E SM HIo[X|

R 2 3

=

YEXONA 218 =5

ALEAL Z2M|A
2391 ALER T

2ol A| 42 HO|x| 0l
Mo
=2
oE

I & Ma
—_ T -0

SH HIO|X|Z o] F

91.J>.c~w.—*

. VoiceOver/Talkback A2 X} AEZXH0] Alert =&

H0|AQH|(or SH)& 013 11817} |2
TEE

1187} Mu| 20| Fofel F24 HdS i3 oi2ige] @3jet ojA® Enxt gt
HD!AIEIEIE FA| AIZHE LHO| FAI CHELS] ZAtaHaLICh

AL 1. H0|AQH| (or S)E 0|83 1187} AH|A 0| 0)| Bt
SHAILIR2(5H SHE/aLY)

O18 02d 08d 4 5F

T2 2. HO|AQH|(or SH)Z 1117} MHIA 018 Z, 70| B
Qaictn Mzt e FAs) FA2.

EHE 43 FA

U 3. AL SRV 140} MHIAE FHSARBLIN?
o

Y7t Al 3171

A& 2H5

S ot

HSEA 2= 147 AHIAS A5t S5O
Hx 0| 42

20HABEILICH

14 er was A

® THE: M4 £0|
5 -
4 -
3 -
1 -
R & ) & Q"% R é,) o @ gbé) ggﬁ ggao) «%p ) & «"*"QO) «,,gﬂ% @4,% @‘@ @@ g{@ y@ 3& ] & ] ¥ @»’W
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19 Mex E= =N D

SE ML AE ME 40| o EELICt
ZlZ0ll JHOIE =0 O SHEUN zgu mvs g pot sle Moy ¥
(9% 1%) LQEZMIL AE MEH SM0| OjFALICH
(9% 2%)
zmlm ";ﬂﬂl % HHMSHEML AFE AIAIO|X HIAE 2 HI[SHEMQ
8% 112
M= Ct AFTIO|2} 21010] Qe
ALZ SM L8 QIX|5H7| 0|1, SKIHO| ALE (98 52)
0| 2758t ofRa| MRS = JHAL ME] OF
| &S, o2 B2 S ol M * ZN| 220| J4 E|0fo} 510 7| 2K R LR Y2
2 ORI} e 2. MBS HAlYs 0| S o
Ol WOIX|7| IS0l ZHEEOIA 2712 FHIZL|
(8 20 o SIS C}S OjZE ZAS ot Al¥elLICt 12
Bl HO|2 ZKIS Sl2iL| LS Lot ne e
Of2{7FX|7} QUX|TH ZK| EIH5S B o7 Bf HI2 CHA{ HAEJH SR UR| OMM 2 87t
(7¢ 16) St

(8% 129)
2l gojojHP o2 XXO0| O|55HX| Qtof T

ol He=X| REMCE QS SE0l CHEt HIAETH QO] HE BEE Y4 Gl 24
(7€ 26%) AMEOIM S9S FETHA| Tetoto| ofELt.
(68 13%)

1 q MR BEE 2N D

Documentation > I Acce ility > isVoiceOverRunning Language: Swift v APl Changes: None

Type Property

isVoiceOverRunning

Returns a Boolean value indicating whether VoiceOver is running. SDKs
i0S 4.0+

Mac Catalyst 13.0+

Declaration 05 9.0+

static var isVoiceOverRunning: Bool { get } Framework
UIKit

On This Page
Return Value Declration €
Retur
true if VoiceOver is currently running; otherwise, false. Discus

Discussion

You can use this function to customize your app’s Ul specifically for VoiceOver users. For
example, you might want Ul elements that usually disappear quickly to persist onscreen for
VoiceOver users. Note that you can also listen for the voice rStatusDidChange

»n notification to find out when VoiceOver starts and stops.
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19 Mex E= =N D

NSString *voiceover = UIAccessibilitylIsVoiceOverRunning() ? @"; blind_enable"

=]

IEE

I'
A

118" At D

~ Classes isTouchExplorationEnabled Added in

public boolean isTouchExplorationEnabled ()

Returns if the touch exploration in the system is enabled.

Returns

boolean True if touch exploration is enabled, false otherwise.
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® Leave a Comment

v

HES| EE Eef7t Bofib| 7|SKCt HSLc

1 person will be notified. Add others?

M_03
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A2 715 | &7

@ LG

A2z ik T3 A 71k A H]
5 W (TalkBack) Apat B A =1 A4 7 vrR7H)
FAE 4 & =UA o4E g 9 st As 34
= RE Ad 117] FARC A= B4 E ¢lo]F7)

vhg- A 2

a7 e8] sk

sl A5 713

EEEEEE

A3 S | 72 Play Store 2197 ¢4 33

M2t H X 7|5(Sound Amplifier)
fESID 22|15 MSOHY| fldh FH 22|18 EHSIAHU SF AY
- Android 6.0 and higher

A Al ZF X2 (Live Transcribe)
thet 42 A0LEE SO HIZ H s 2o{F= "JFLH& Xt MH| &~
- Android 5.0 and higher

See real-time
transcriptions anywhere
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LGOH A0 htriple-
screen A0E E§ gUCL

LG teases a triple-screen
smartphone for

STY AAUG HASHH L.

179




@ LG

SUAE A B AYRE )52 Fal AU 20hE A7) S AT T 5 DS
3% QA )5S Bl APl hE EES W 5 ASEA £90, AsHA dol, 44 BN AT o A
-2E R A s A= Al
LRABEDE B BRAwE WABELREE SRR HTAREREE SR
DR TR ; © wgom & UBUHEH M2
o ONEHYET =) res «
g s 20| A
Play Aoy
< 3t Aol & t
uy
ERELE S
4 173 Toj =3z o N
a3 @y
B NE A2 FOP)
HolM Lz @ 2
9 gH ge
ol o 3ol samg o o
014 g0p1
et o LzE o
4 (e} o ¥ <] O 0o L] @] 0o
Hel g 75 | vz 7P 7%
. o -
Hh27h7] A I E, B E WE A ES Fa) e 2 T2 oA AR E Qe 717 7%
SOS R &af A WES 3 =2 vy el F2 A= A vAA A

JABERER R CHABELRER BN
< HEIP) & SO0SEBE

BasE i

;mﬂa‘rg J\é‘ ~ T FEF W2 4 0 w2 012 HYW 2 DS
THMER B U 000 E HURC, R S,

w8

AR e Mg
V1056585885

Google DA AKE 55 ©

Goagle DIAIAFIE BIERE 7 2] DATULE

Pt L ©
i C}
Google A AHE HJFY A4 A
bk ©
Goagle DIAIABIE BEE 5 & & SeC}
2t B SNy < o o %

180




LG

EETFN=F

M B2 9= 1544-7777 e Qe veememsieen ==
https://www.lgservice.co.kr 6w saer aoe - S
wukel > 44> g

V508 ThinQ X% E= HE >
AR FAE U 0 FLE HAY £ VUG
1 S0 HBAUR A0

= 2 WoE M E U WBNML.
el g TR 22 it . A > TokBack §HOF e ALl BXE Ue FES
ugiopts FOIZ MH|A"E HHY S UBUT i
AEEYE . N2 > AAUUS 84 UYWL 0N LSS $408 30
FSH b oD
© AR > W RENAUBY TWADNY AL ERE wAY
23 13 i - +qiau
oA > MR 23| 29 20 SASE 4R 208 %
B LG 30| S §29 4 AJUD,
i o NZ D> EXIS O MO NG A EHASC UEE Ss

A5 WY 4 UBUT,

AR > BRI TS YAE SEESHL IR S TGUC

© N2> 19A EUE 4 019 A SUEIE RO 4 e

q

ARl D> 20 9N ABAHACE BN K A ¥O &

)

o A D> oS e AR 2 2SN U
4 Uayc

o AT SEM MY B T AUE TUE S G

nELba ] AL ANEE HEE Hal SHA S2e U SRATATE WACRE BE S0
+ MAD> BUHRSD BN ER ol FARIARHER Y
A0

291 B ERSIS] QY 5 UaL,

A0pE e AR 2 D> NOE FUY YA N AR GUHES 4EY S
|,,3| i)
> HEmE A it

M) $Y 1 208y

LGOPA B35 (0 RS 050] 3 HEEE SpItHC & !;’1> B R U0 24

CEHEL) He A HFR AL 298 YWY EYR Y . %
28 #aiel @

4 o O d O o #

LG

whe] | B g = 5te] 100% 94

100% EH4dsl7]

= sl
[=] =
746 ; S ——
0.0
654
SN S S
g B B

CIXE YR =&
2018 CINBER AR HAZA SR BB L)

S

= = A N
,L<-1"-l-lll

1[ER] LGUR, Ty g 5

181







Parallel Sessions 2 : DHI MM

2244 O¥d - 8248






& LIS S

ApplicationPM | SINMISUNG

X
o) |x="| E-*o'i

HZ 11.0.00.48
| M E0I5HM| 2.
238 2 A HEE EOIStM Q.

S0 BX| 47 015 4 YRS FE B4 71059 S4

|I X101 715 Ag . |I orylolE

AllY gty
REAOI %70 271, Thul, 448 BHBILICE

b

EZ317| fls 202 7
Z 758 Arg#uch

58 ZHSAL HAE ST

ol

SR
EfX| YAt 7|EH MO 7

S8 YYst7L HP/LICH

Application PM | SNMISUNG

= E=ps]

185



Application PM | SNMISUNG

o, #2ez

zt 42| 7|97

'
{

me Souneh |/
\

Application PM | SINNISUNG

186



g2eA XY O

MM EREA HAY|(BLE #H7|) X| 22 £5L0{ O]C|0f streaming 7|5 A2

Cochlear:
HIAH>HZEX>HYY| XY BLEEX7|E 7|70 o4& BLE2H7| 912 018 &1 7k
- ® < - o i [
Ao { BEEA a7 i < HYIIXH
B 58y NES [ ) By zay
a1 A
BRRARY| SIOIBHAIL. U B! Eu»ommw
Galaxy Note 10+ 5.
S®E Q0|2
————— >
[E BT Keyboard
O  calaxy Watch
1 (] < % 1 (o] < %
e ———— — ————

Application PM | SNNMISUN G

android

- .
‘24 Kjot 818 915 747 L : - o SEasE

Ao =1 EHIZ
CHA| QEXOZ EH
17| YLICt £2 otF

uveda - CELYY

< gy e

(o] EAA2. ZEof 2
A F (28 et
15t 00|13 & B3l 342 [[I‘EI'7}E ¥Lr$—7EI
- SO = AL L,

8 X{2/5{X/2t KoK=

2 sZo2E= FEO
S0{M A1 2
tZ=oZLE Z 0|
MM A H
7t2Hols LR E0]

tXIE &S

Application PM | SAIMISUNG

187



Vision &

Dexterity

Application PM | SANISUNG

@) HOIAOAARE
H —
2 2% 715

ZEHNE Solf FH HS AR50 22|/ 2T / SEE YAHFE IS
H

Voice Assistant@| Quick menuE Sl 7|5 Al

Quick Menu - 3&712 £/ £7] AN 7| /17 -1 &7t /5t 27
_——— =z
442 » ' ! NS &
)
= 92
- WirFi, B2, HISmes 2C GI0E A8
42| HS
<« 42 2E, wae|,
o 2
oYY, YEEAE, K|

o
L]
= HOt = EO
T ezcu+ s o, was oo T gezcesusdnwase ooz
p 332 p #=A
ELEELE U A AR ELEEDN s 2 A AEfQ ot
1 1, Always On Display % A1l AE} 2 , Always On Display % Al7| AEH Application PM | SNMISUNG

188



-7

I (Sticky Keys)

o 7|15 MY I, £ 7| (Ctrl, Alt, Shift S)2tLHE 7| € &VH 52X S AHHZ 8t 7|U £E + UATE EAF= 7S
424 m B @ - ‘ NRO8
TR - = X
OTG/C-type  Bluetooth
SAMSUNG
-
m
man
|
Caps Lock
Application PM | SKIMISUNG
2 ol &
—_— ._I ; = —:|| (Slow Keys)
EES A2 0| Se{O0F YHEO = QIFNF= 7|52 2 42 YUY Bz WS LAl 5.
652 & mp - ‘ AiTO8”
< La7IYy @
OTG/C-type  Bluetooth
5 - )
SAMSUNG
- 20= +
0.1014 20.0 AfOI2| RA}2 AHEHNL

=2

7| UB(OR QINE FA N2t HH3HIL. 0| comllod

J158 ABSHE 717 4T BiEs 2E YAIF

29012

Application PM | SINNISUNG

189



[ H =
ARt Azt O|L] Sst 7| =d0] S0{R2H FA|oH0], & RO 2 QIS @ QI A HiX|

SAMSUNG

Members

7| 9= (Keywords)

6:53 Gd & me

< U= 7] 24 X

= 1.0= +

01014 4.0 AH0I2) £XI2 MR

]

22 7| YU20| WX|S|= AlZE 2t S HHSHAR. 0f
II58 ALZ IR 22 717t Al42 012 # QUBEl=
28 WXE 4 Aoj2

SAMSUNG

Caps Lock

i == 2E A A HEY A A
A2 2| =BT SiTH HHET 24 H|of
gdo2 o I-I :- A-I CIO|HE Mg
HO0|A OJAJAEE ﬁ l— U7| LAl =27

ot HE ZX 2L o AQIX| H|of A32l 2|
22| 2|ofelr o2 AQI%| H|of i ds Euy

190

S 3

OTG/C-type  Bluetooth

«— Backspace

JEnter

Application PM | SNNMISUN G

1241 @

< 7ARUE Q
-

T 2| HN

N g

| ™ .

nEERE L

HEI8S - EHFEYLICL TSRS

AHSE0/2tT of s E?

e 2|

Yl AH|0f Z1 ME 7152

LES F227(0] ALY 0| A

=Ll LtRE0| ot
£ WHALIR? HYS of0j etets At 5

Application PM

| SAMSUNG



Thank you






Parallel Sessions 3 : 10T ™Z2M

0T M2y BEst 85 A%






{
ol
E]
T
{H

.I

<0
rd
K1

g |

20198 &

2019.11. 22

jor

]
Qo
Q

ﬂla
=
ol
®

>
c

‘v

Q|
od
K

Korea Center for Accessible ICT
FICTHZM AT ME,

gt

cAicT

2x}

L ME

20
M4
Pl
R

od

Ol

M

Nl

195



b

uﬁu E-ol:

M
Ol
ol
~
!
~
i
[=}

Kl

1Al OfCiAM L, Oj2f 7|=0] =
of|si= MCOH= 2|1 Of

A= 2EH (10T)

Nl
|4

ZASZ 7}

a8

¥
1l
10
MHo

J

H|A K|

wr

5-I

BHICIE AIAE, A HES

L AFE O] K2, 7| A=g),

A
— 1

A
-,

IH

SR L, MO A, X}

HO[H,

=]
=

F O

x I:_.kl X-”_TI_

M)

=+ AJEXIEAE > A

=

o/, 2o BEES,

196



Arg g 28

(ArEd) MZ/MBIAS

Al 8}7| Batm 2 I’

- - °,%
[(=InlR= =l =S ven | g H Y ﬁ
S OfOF 2HE. £507s

[— ]
747l AL AL
(A, of2lo)],
920l 5)

(H24) AF_Xto| & e
ol 5)

ME/ME[AE S A

o o 5
7551 & BHS0fof BiC, @

S+ A& + CIALRl > EHA 4 A (Universal Design)

« 1oTOf| &7t5I= O 2 AF=(things)2 IoT infrastructure= S5l datas W2t

- ChQfok QIE{IH| O| A FX| 2 CHYF B data source 7t XY
s MM
HL O

ol 2Xle STt 7= S0ME o LY 7RI E[0{0F 2

d 2M=
S hon-ICT 7| 7| EE 10TE M E| 0| E5F 7=
- 2210 ZF 0o N[ o ™2 EX L loT &

+ AbE(things)2| SEM HIZE S8
- JPHBOILL 71223 §

'l-

FEoM e 2d =X 72

197



environments.

—————— ) Legacy (physical)
i Interface
1 / \
| ! \
1 / \
! / \
i / \
: | g \
___———f-_—7—_ \
i ! \
1 | - \
i " switch l‘
i | |
! | |
Not I
connected |
to the I
Internet |
1
!
1
1
[
/
/
/
/
/
/
I
7
,‘L — i Provi der
[ (Server)
\ a(eway
User E Remote Service
l\ o Assistive Providers
- Technology / (Data Sources)
e A A A e
Sman Phune | Accessibility requirements specific '
! to IoT applications and services. H
! 1
1 Platform specific accessibility E
| @ requirements relevant to IoT ' 3
' .
2 ]

198




i As=tel A=0lE 8, s 29K, 2H 2= =27|, 207, 431, M5
71, S)0ll= =tHO| AL, 27|17t OfF &2 =2tHO| AL =22 Y=ty X 2 37|19 5t

Hu
N
M
2
>
op H
Ot
r
0x
1=
=2
>|E
2
E
=

nx
2
Oi
for
JZ'.
2
©
n
Q
Rl
o
rot
_'T'_

STH EES} ES
« ITU-T SG20: IoT and its applications including smart cities and
communities (SC&Q)

« ISO/IEC JTC 1 SCA41: Internet of Things and related technologies
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ITU-T SG20 72

+ SG20 develops international standards to enable the coordinated development
of 1oT technologies, including machine-to-machine communications and

ubiquitous sensor networks.

+ A central part of this study is the standardization of end-to-end architectures

for loT, and mechanisms for the interoperability of loT applications and

datasets employed by various vertically oriented industry sectors.

- loT is a key enabler of the Information Society and offers an opportunity to
transform city infrastructure, benefiting from the efficiencies of intelligent

buildings and transportation systems, and smart energy and water networks

11

ITU-T SG20 Structure

WP1/20

End to end connectivity, networks, interoperability, infrastructures and
Big Data aspects related to loT and SC&C

Requirements, capabilities, and use cases across verticals

Architectures, management, protocols and Quality of Service

e/Smart services, applications and supporting platforms
i

Research and emerging technologies, terminology and definitions

Security, privacy, trust and identification

Evaluation and assessment of Smart Sustainable Cities and Communities
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ITU-T Y-Series EF X

| ITU-T Y-SERIES RECOMMENDATIONS |

GLOBAL INFORMATION INFRASTRUCTURE, INTERNET PROTOCOL ASPECTS, NEXT-GENERATION
NETWORKS, INTERNET OF THINGS AND SMART CITIES

INTERNET OF THINGS AND SMART CITIES AND COMMUNITIES
General

Definitions and terminologies
I Requirements and use cases l

Infrastructure, connectivity and networks

Frameworks, architectures and protocols

Services, applications, computation and data processing
Management, control and performance

Identification and security

Evaluation and assessment

Recommendation
ITU-T Y.4204

Edition
1.0

Approval | Study Group
2019-02-13 20

Y .4000-Y.4049
Y .4050-Y.4099
Y.4100-Y.4249
Y .4250-Y.4399
Y .4400-Y.4549
Y .4550-Y.4699
Y.4700-Y.4799
Y .4800-Y.4899
Y .4900-Y.4999

Unique ID*
11.1002/1000/13858

14
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Y.4204 - ’SE’S 27ALS

| Ability tl perceive all the information and capabllltlesl)f an IoT application or service ‘
Alternative representation of information Accurate and timely delivery of accessibility features |

| Consistency between multiple user interfaces ‘

Category I | Ability td understand the information')resented by an IoT application or service I

Temporary disabilities |

Malfunction and recovery guidance ‘ [

Category III | Ability td perform the required operationsjof an IoT application or service ‘
| User accessibility profile and service status recovery Installation and initialization of IoT service and/or IoT device |

Category IV | Ability td use suitable assistive technology fvith an IoT application or service ‘

Compatibility with existing assistive technology

| Ability tq satisfy user's specific needs ‘

Disaster preparedness |

| Notification of malfunction and safety hazards I l

15

Disaster relief ‘
| saster relie Y.4204(19)_F02

Technical Areas JTC1 Subcommittees and Working Groups

Application Technologies

SC 36 - Learning Technology

Cultural and Linguistic Adaptability and User
Interfaces

SC 02 - Coded Character Sets
SC 22/WG 20 - Internationalization
SC 35 - User Interfaces

Data Capture land Identification Systems

SC 17 - Cards and Personal Identification
SC 31 - Automatic Identification and Data Capture Techniques

Data Management Services

SC 32 - Data Management and Interchange

Document Description Languages

SC 34 - Document Description and Processing Languages

Information Interchange Media

SC 11 - Flexible Magnetic Media for Digital Data Interchange
SC 23 - Optical Disk Cartridges for Information Interchange

Multimedia and Representation

SC 24 - Computer Graphics and Image Processing
SC 29 - Coding of Audio, Picture, and Multimedia and Hypermedia Information

SC 06 - Telecommunications and Information Exchange Between Systems

Networking and Middleware SC 25 - Interconnection of Information Technology Equipment
SC 38 - Cloud Computing and Distributed Platforms

Office Equipment SC 28 - Office Equipment

Green IT SC 39 — Sustainability for an by IT

Programming Languages and Software Interfaces

SC 22 - Programming Languages, their Environments and Systems Software Interfaces

Security

SC 27 - IT Security Technigues
SC 37 - Biometrics

Software, Processes and Systems

SC 07 - Software and System Engineering
SC40 - IT Governance and IT Management

Internet of Things

SC41 - Internet of Things and related technologies

Artificial Intelligence & Big Data

SC42 - Artificial Intelligence

16
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SC41 Structure (2018-05-18)

Chair
Advisory .
Group Secretariat
| | W1 |
Vocabulary WG 3 WG 4 | ?_5 Use Cases
Rapporteur loT loT ol Rapporteur
Architecture Interoperability Applications
SG SG SG* SG* SG*
Wearabl Reference Societal and Integration of Systems
earables Architecture & Human loT and Architecture
Vocabulary Factors in loT Blockchain based on loT
Harmonization Services RA

17

Foundational Standards

« ISO/IEC 30141 - Internet of Things (IoT) -
Reference architecture

* ISO/IEC 20924 - Internet of Things (IoT) -
Vocabulary (Translated in Russian)
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REFERENCE

ISO/IEC JTC 1/SC35/AG 1©

TITLE

Study group on Accessibility within immersive environments

ISO/IECJTC 1/SC 35/AHG 1 ©

Internet of Things (loT) User interfaces

I1SO/IECJTC 1/SC 35/AHG 2 @
ISO/IEC)TC 1/SC35/SG1©

ISO/IECJTC 1/SC35/WG 1@
ISO/IEC)TC 1/SC35/WG 2 ©
ISO/IEC)TC 1/SC35/WG 4 @
ISO/IEC)TC 1/SC 35/WG 5@
ISO/IECJTC 1/SC35/WG 6 @
ISO/IEC)TC 1/SC35/WG 7 @

ISO/IEC)TC 1/SC35/WG 9@

OF&l2 150, IEC &
ME| =

gl JTc101| M 10T Accessibility 22

[=14o]

Affective computing

Accessibility aspects of Active Assisted Living (AAL) use cases
Keyboards, methods and devices related to input and its feedback
Graphical user interface and interaction

User interfaces for mobile devices

Cultural and linguistic adaptability

User interfaces accessibility

User interfaces object, actions and attributes

Natural user interfaces and interactions

0|0 0{ 2L}

Taking part

TYPE

Working group
Working group
Working group
Working group
Working group
Working group
Working group
Working group
Working group
Working group

Working group
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Accessibility requirements
for smart public transportation services

November 21, 2019.

2 3HDaniel Hark SOHN ) CEO, SCE Korea, Inc.

I. AGENDA

% Y.ACC-PTS
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SC=roma)

Every persons are getting older

SC=roma)

d2CNBC SIGNIN PRO WATCHLIST  MAKEIT 71

MARKETS  BUSINESS  INVESTING TECH  POLITICS  CNBC TV UsA . INTL

SEARCH QUOTES O

Wall Street has doubts after partial trade Warren trolls Facebook election ad policy How a massive Amazon wind farm
deal: I don't think... with a ‘false’ ad that... promises to change a tiny town in...

POLITICS

Supreme Court hands victory to blind man
who sued Domino’s over site accessibility

UBLISHED MON, OCT 7 2 40 AM EDT | UPDATED TUE, OCT 8 2019.6:31 PM EDT
Tucker Higgins
* The Supreme Court denied a petition from pizza giant Domino's on TRENDING NOW
POINTS  Monday to hear whether its website is required to be accessible to
the disabled, leaving In place a lower court decision against the I saved $300,000 by 26
company. £ ‘ —and doing these 5
unusual things helped
il e save like crazy

The case was originally brought by a blind man named Gulllermo
Robles, who sued the pizza chain after he was unable to order food
Investor Ken Fisher loses

on Domino's website and mobile app despite using screen-reading
software.
aftar maline caviet

$600 million contract
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H2M (Accessibility)

CIRFQL - A| 2RSS - IZtSet SO 2Ot FR M0l 22, s - Ald -HE - M
Bl - CIXtRl - A2  HEEN S HHS 7St ot pe MBIt =Het §lo| Het
T A= WS Ot Mt 22 FOoHQI0|L = of AL AR S HTH S 2 oF X A|
EE YR o= R/ BN, M2 E0| e A2 0|20/ et A S 0| 83H=H

oS ST Toi = AHE 20| AH oK 2 +~ A== 3= YHZYS HIRH 0|8
o H2 4, 38 MY 50| YO I HBL H240| 713 Lk o|Ct, IHR
Zo| 22T K|, Y FK, 20| S XE Bel P24 wetolLi2t HE DYoo=
OISt O EIAH| A, AHSH A S HR A0 PHI SOl A2 0)X|= @A ST Nefefof
SiCH nESLEH2 0|88 Eoil gt X|Ho M EX X|HO|LEA|AZ A 2S£ Q1= MX
OlLt HE S LIEHHTE

SC=roma)

A2 QIE L M2 M ( Accessibility for 10T )

= 2016'F 8 (ARIA) AFZQIEY HZY AR Kot
= 20174 38 (FHHO|) AtEQHUW H2d Aot JHY
Y.4204 = 2017 9F (A%A) AFEQIHY M2 #Hnot e

= 20184 58 (O|FE) Ar=QHU H2d Aot iy
INFRASTRUCTURE NTERNET PROTOCOL ASPECTS,
R GEERATION NETWORKS, STORNET OF . H MM 2R EZFO 5 0l(Concent)
Iamet ofhege and st s nd commriien -
- = 20194 1~28 Appoval Process ( AAP ), Approval (2.13)

Accessibility requirements for the Internet of
things applications and

- ITU-T SG20 HZ2ME
Daniel Hark SOHN

Recommendation ITU-T Y.4204

Yong Jick Lee

% TS AT s 2018'F 1238 M= HU ©2Y

Andrea J. Saks

SC=roma)
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A2 2IE Ll M2 ( Accessibility for 10T )

-l ey
70| E2tQl (Evaluation Model)
2FAE BE (Guideline)

(Requirements)

SC=roma)

A2 QIE Ll H2 M ( Accessibility for 10T )

MEQIEY HAMS . o
h .| €' |}
Z=CHA|Q} 2oz & Ol == S L
ChAl9} Sof2 S v B o mE
' ~
5¥ INTERNETof "
[EZCHA ] [20}] ®] THINGS &
L axAg 1. A0LE AE| _-;_"—J‘—“_ O. @
2. 7to|=z2fel 2LADEE @ —
3. 472y 3. AOLE 7t = E
4, ADLE WER)
5. ¢lofeig

SC=roma)
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ADEHE WS HI2E 27N BHE
(Y.ACC-PTS: Accessibility requirements for smart public transportation services)
ITU-T SG20 ( loT, Smartcity and Communities )

1. Scope
2. References
3. Definitions
3.1 Terms defined elsewhere
4. Abbreviations and acronym
5. Conventions
6. Accessibile smart public transportation services
7. Accessibility requirements for smart public transportation services
8. Accessibility profiles for smart public transportation services

Appendix - use cases

SC=roma)

3 mins 8 min 13 mins

PlanIT Urban Operating System™

SC=roma)
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o
Im
fim)
of¥

S HIY QA

B. Travel to C. Arriving at
transport  |——| station/stop
station/stop
/ \ A. Journey planning
A Journey . Buying B. Travel to transport station/stop
planning ticket(s)

C. Arriving at station/stop
[ l D. Buying ticket(s)
E. Finding the correct service

H. Alighting E. Finding A
ot Eangpon e Eoamet F. Boarding the chosen mode of transport
G. Getting to desired destination
/ H. Alighting from transport mode
G. Getting to F. Boarding the
desired | chosen mode
destination of transport

Figure 1. The Journey Cycle

SC=roma)

ADLE HZRE H2N 274

(Accessible Information)

Access to information and services

Journey planning - Access to customer services

- Service change notice (alert,
detour, schedule change (delay),

Flndlng the correct service emergency, hazards, etc.)

Purchasing ticket(s)

Travel to point of boarding

- Access to assistance services

Boardin

9 - Toilet information
In transit - Information to service facilities
Alighting

Table 1. Functional areas and accessible information required for
persons with disabilities for public transportation services

SC=roma)
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User Interface Application Service Provider

User Interface could be a
mobile device, personal e.g. bus, train, subway,
computer, etc. tram, etc.

Figure 2. Concept of functionality of accessibility profile

SC=roma)

/CrSt AR Z2TY
1)%(«

N Onearm Arminjury  New parent Deaf Earinfection  Bartender )

. S

e X3

AH8XF 270 E YHo| SHEY B
BH AS - A%, B, 22 50| 42 @8 270 Mat BHE e

(Presentation Layer) - Mo ool e Mgk U mH HA XY

THEH BR07] A o2 agl

e AS AH8XE 270l MHE StE FE(S)

. - XFUHI @o{:a{ ﬂx«”:ai, XIX‘( :ai’ Qﬁﬂa‘ =
(Information Layer) SVECHEE TIPS TR DB T EES

SC=roma)
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3) 2020 StEHY| - E_i_p_r 20|

2. AFEQIEY Y ADLEAIE] R EZ0M H2Y Jod=t)

1) ITU-T SG200l M ZIgFEQl ZHEZF0| M2 12 o235}
2) Cesst A2 QIEIL I B9 ool M B2 F BAch (ADE 2, Y7 )
3) SG16, JCA-AHFRF S0 H2 e &4 I =l

3. Ztso tiZn S4-thol cht ASAMY

SO;KOREA
St HIO}
=0 O L-
1. iz nsS,otel TMl Z2UE A 2 Fo Sy
2. AOLE AJE| #BANMS] 7|5 F¢d
3. 2%0) DEXY 25
4. BETHY S Heh (ADIES 5)
What does this mean for passengers? G
2 il L P U L )
PlanIT Urban Operating System™
SO;KOREA
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A

[ITU-T F790]
[ITU-T Y.4000]
[ITU-T Y.4204]

[ISO/IEC TR29138-1]

[ISO TR22411]

SC=roma)

Recommendation ITU-F.790 (2007), Telecommunications
Accessibility Guidelines for Older Persons and Persons with Disabilities.

Recommendation ITU-T Y.4000/Y.2060 (2012),
Overview of Internet of Things.

Recommendation ITU-T Y.4204 (2019), Accessibility Requirements
for Internet of Things Applications and Services.

ISO/IEC TR29138-1 (2009), Information technology —
Accessibility considerations for people with disabilities —
Part 1: User needs summary.

ISO TR22411 (2008), Ergonomics data and guidelines for the
application of ISO/IEC Guide 71 to products and services to
address the needs of older persons and persons with disabilities.

Q&A

SC=roma)

Q&A
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THANKYQ @forApp

£ 3t (Daniel Hark SOHN )

TEL : +82-10-7653-1844
Emaiil : mediamen@gmail.com
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Al- New connected
World and better future
(10T HZA)






IAT Conference
- loT Accessibility

SAMSUNG

Al & Accessibility :
New Connected World and Better World

Outline

1. Intro

2. Al Trends
3. Bixby

aaaaaaaaaaaaaaaaaaaaaaa
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Outline

1. Intro
2. Al Trends

3. Bixby

SAMSUNG 3

Proprietary and confidential

Intro...

“Accessibility”

BN L10], HH0f ZAG0| =Lt

HELZf AHE[2E ESoH 0/§2 + 2/0ofof BtrfE 7

SAMSUNG 4

Proprietary and confidential
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SAMSUNG

Proprietary and confidential

=
HM2/d0| AIS DHLIH, .
. HEOlE YAH|T} OJAABEBLE JjHos B
@ . me HOjoIRS0| L8417 ALSD 9IS
. 7|42 ® BEL LSO\ TS B = O|Z0IO|SE A

YAH|2 plsf AAAEA HIH EOHE B

BIAH| 7} BOY2IOfA MZEL2 5 ES FOo/F o= J/Lff

SAMSUNG

Proprietary and confidential
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Outline

2. Al Trends

SAMSUNG

Proprietary and confidential

QilE27:15

EX: 0|2 0[AE

SAMSUNG

Proprietary and confidential
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200

160

120

80

40

20193 Al N £t

=1 OH
[= 1|

AELE 9]
($98, 23%)

ITCH71
($30B, 77%)

2011 12 13 14 15 16
nCf7|Q -« AEIEY
E4: 0|2 .- 0| AE, McKinsey Global Institute
SAMSUNG 9
Proprietary and confidential
o]l Lh; | 1 F&H; 74 XH
|_|0on* —xan_l' O o
Apple Amazon
’ + 20114 Q1F X|5 H|A Siri 2 iPhone 4S O « 20144 Q1F X5 H|M Alexa & 213 Xls
X = ™ Apple ME (iPad §)22 =it amazon AT|7{ Amazon Echo 2F EH7H EA|
+ 20174 Home Pod EAl N + 20184 7|= 10,0002 X 0| Alexa &

« 2018 7|E ADIEEO|M ALEE 45.64%

Google

.« 2016 ¥HErek Ch3t7t 753 Google
Assistant ZA|
Google
+ 2016 Google Assistant 7t E X =l Google
Home EA|

. 2018 7|&E AODLEEOM ALEE 28.70%

EX: 9/7| 5| C|Of, Statista XtZ(2018. 05)

SAMSUNG

Proprietary and confidential

AU NENE F

2018 7| & ADIEEO|M AMEE 13.2%

Samsung

SNMSUNG

20134 QtEZO|= 7|8t HrfMs} 8
Ef==l0] S Voice B

20174 Bixby ZA|
2018 8 O A The New Bixby ZE

2018 7| & AOIEEM M ALEE 6.23%

10
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ORI

|Z X5 HIM - X[t 3

-

EX: 27| L C| O}, statista X} 2 (2018. 058)

SAMSUNG 1

Proprietary and confidential

mjj2jctel FE
Interaction with Technology
=]
=
SAMSUNG 12

Proprietary and confidential
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90's 00's

SAMSUNG 13

Proprietary and confidential

o2 C}l ® 3

Interaction with Technology

90's 00's Future

SAMSUNG 14

Proprietary and confidential
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AgiLt. HA| AR E0 CHt 7|CHet S

EX: https: outube.com/watch?v=HGYFEIGuLyO

SAMSUNG

L I

LN PR BN Apet

L L S L)
BCPONE N TATOm e Pall B SO
R R
Sn - B b B — & =
— e P . B - e
e~ B e S

-

Cow @ B b omen Do

- - o =

b e Gt oy e -
o A (o pg by @ So S P owe
- -

—— oy S e

g S e ) — O S—

Knowledge Navigator Video (1987, Apple)

15
Outline
3. Bixby
SAMISUNG 16

Proprietary and confidential
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Bixby2| sk
* Bixby is the single brand of Samsung’s intelligence
+ Bixby will integrate with third-party devices and Samsung devices through SmartThings

Intelligence loT

Devices

O Bixby  :: smartThings

Samsung’s Devices Third—Party Devices

17

SAMSUNG

Proprietary and confidential

A&kl = Bixby2l TS}

* Bixby has evolved from an intelligent mobile interface to a scalable intelligence platform

Bixby New Bixby

Better app control Better user experience

“Simplify the way you “Talk naturally” “Bixby knows you” “Just say what you want”

use your phone”

SAMSUNG

Proprietary and confidential

18
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A&kl = Bixby2l TS}

* Now, Bixby also offers a powerful tool for developers, so they can participate in
expanding Bixby experiences

Bixby New Bixby

Better app control Bixby Developer Studio

samsunG

“Simplify the way “Allow more developers & partners to participate in Bixby Ecosystem”
you use your phone”

SAMSUNG 19

Proprietary and confidential

https://www.1solutions.biz/website-accessibility-standard-check-for-your-website/

SAMSUNG 20

Proprietary and confidential
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SAMSUNG 21

Proprietary and confidential

T 20t 1247135A1 PMI & (P ¢)«+25312446 20191118205140

Bixby Button Hands-free Mode Barge-in 7|5 =7}

Accessibility Capsule Bixby Dictation Galaxy Home Mini

HI2Mo gtst 7| s M= A1]7{0] IR BlasterS

74& (marketplace) Efsto 7| E 72|7|ES
oy E&7| &y vl SHoz =NE £+ Ue
=07 A=

SAMSUNG 22

Proprietary and confidential

1247135A1 PM (S (4)#+25312446 20191118205140

zaoh

245




HKk"RM

bofl £|X] 5

AsiFML”

- HO|A OJAARIE ALBAOIE HA

SAMSUNG 23

Proprietary and confidential

A ojojx| EEHE &
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Al ME7} 2 0 3}H S swipe SHH Z AT 7L Ol BT O|O{EOM LR EE - 2H

=

SAMSUNG 24

Proprietary and confidential
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Bixby Voice, Bixby Vision

RILICH E{X| 2 Of2 T & X ddstat 5 H et
A S AL 2 0| A L2 W™ a| shL|C}”

SAMSUNG 25

Proprietary and confidential

“% 0|5}7} OpH| £ RAX| 2 =2

SAMSUNG

Proprietary and confidential
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SAMSUNG

Proprietary and confidential
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SAMSUNG

Proprietary and confidential

H)#%25312446 20191118205140

248



SAMSUNG

Proprietary and confidential
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R
Knocker =

Vibroacoustic-based Object
Recognition with Smartphones

Taesik Gong! Hyunsung Cho! Bowon Lee? Sung-
Ju Lee!

Smartphone for human-object
interaction
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identify

ADD TO LIST
NEW (5) FROM $104.68
SELL ON AMAZON

G5 ks with Happy Belly, 3p
Airiasan Bidpd
Shiraps woi4

Knocker
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Knocker

A unique set of responses per
object

() sound
== Acceleration
M Angular velocity

256




OBJECT IDENTIFICATION DEMO

OBJECT-SPECIFIC APPLICATIONS




Tag-based approaches

OR
Code

CEOMS e

- Deployment cost and effort

Camera-based approaches

Snap-To-It (CHI ’'16) SnapLink

O® =Byl 235
A AT

€ Printer Controls :

| Print File 3D Reconstruction ]
Taking a Photograph Getting an Interface RGB-D Camera l with Geo-partitioning

- Light conditions, angles, orientations, etc.
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Electromagnetic (EM) noilse
sensing

EM-Sense Deus EM Machina

[ATTT 71T

¥

|}

-

- Requires special h/w & limited to electric
appliances

How Knocker work

Knock Detection Classifica
Peak Detection Response tion
Pruning
Sound i M ‘
T Knock Feature cl .
Mb\ — /\—/\h — Validat Extracti [—> asst
Acceleromet t t s fler
2 ! ion on
;;;;\/\( \ﬁﬁ! Classif
' ied
Object
(~140ms) (~90ms)
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Knock Detection Classification

Peak Detection esponse Pruning

] = ‘ “ _ - &
Kn OoC k D e t eC t 10n LN ] vansston [ evracion [ Cossiter =
Grroscore ‘ Classified
(1) Peak
Detection ,
Audio latency
Amplitudd b
| |
. I ’
Mic. L A ¥
A\ | i ~~~~~~~~~~~~~~
Knock | A “cue” of a
I/ T L N e
__________________ knock
Acc. J o a
/_—I\
Gyro, : G o ,
Time
; \//
1
Knock Detection Classification
Knock Detection ol omn 1 | Y T |
(2) Response | o
Prunlng Response: ~80ms
I
I
. I
Mic. I v
“Knock:
” I
I
Acc. e
AT —~—

Gyro

Time

260




Knock Detection

Knock Detection

Peak Detection Response Pruning

Classification

Knack

*| validation [ |

Feature
Extraction

]

Classifier

— gi-vig
(3) Knock
Validation
Frequency spectrum of
600 —a’_ga;
so0 |\ RN Actual
a0 | \f E knock
300 /,
wz Fsumh = Zf,—>15 Hzfi’
0 200Hz
\V/ 1600 FSum; = Z fi,
1400 fi<15 Hz
\ A~ o0 Ratio = FSumy, /[FSum;}
\/ S 800
How to reduce false °o 2008z
positives?
Knock Detection Classification
[] [ [} - ‘ K s &
Classification =l ﬂmﬁﬁmea
Extracted Features Support Vector
Sound: Machine

¢ Magnitude spectrum

¢ Log magnitude
spectrum

¢ MFCCs

Accelerometer:

* Magnitude spectrum

Gyroscope:

* Magnitude spectrum

-)

Y
Class 1

Y
Class 2
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Fvaluation

20 users

23 everyday objects

Impact of the number of
training data

100%

097,61%98.04%98.26%

O
o
o

80%

70%

Accuracy

60%

50% T T T T T T T T T T
1 2 3 4 5 10 20 40 60 80 100
# Training Data per Object
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In-lab vs. In-the-wild

Trained in a Tested in 50 environments
quiet room with
- various types of noise
- underlying object

In-lab vs. In-the-wild

Sound feature 95.00% 77.08%
only:
96.74% 83.02% (+6%)
Sound + Acc. + (+1.7%)
Gyro.:
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Conclusion

* Knocker is a new object recognition technique
that greatly simplifies the interaction with
objects via smartphones

* Knocker leverages built-in sensors for
identifying objects without modification of
smartphones and objects

* Knocker’s motion features improves accuracy
especially under noisy environments

Towards greater digital accessibi
lity with Knocker

Simplified input process
for people with speech, vision, or fine motor-skill

, g =
Source: https://med ai-the-ultinat guide-8756cb2578a1 ’ |

24
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Towards greater digital accessibi
lity with Knocker

Adaptation of vibroacoustic-based objec
t recognition
to other form factors, e.g., white cane

=

S

https://nmsl.kaist.ac.kr/proj
ects/knocker

Dataset is available!
email: knocker@nmsl.kaist.ac.kr
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Purse () 2
Medicine bottle (n) ©

Laptop (d) 0
Mirror () 0
Tissue box (f) ©
Meonitor (g) 2
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Bicycle (t)

Tablet PC (r) ©
Fire extinguisher (u) 0

Glass jar (o) ©
Paper cup (p) 2
Tumbler (g) ©
Smartwatch (s) 0




T-SNE distribution of knocks

mmmm (3) Book

(b) Book holder

(c) Coffee machine
(d) Laptop

(e) Mirror

(f) Tissue box

(g) Monitor

(h) Pot

(i) Wireless AP

() Purse

(k) Hair dryer
() Spray

(m) Water bottle
(n) Medicine bottle
(0) Glass jar
(p) Paper cup
(q) Tumbler
(r) Tablet PC

(s) Smartwatch

(t) Bicycle

(u) Fire Extinguisher
(v) Stool

(w) Guitar
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Parallel Sessions 4 : UD/UX
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CIR|E AHIAZAIR] 5

GDS

(Government Digital Service)

@ O ARBH= CIR[E AH|A 72

Principles




H= - Digital Service Standard

SABHTIAIT AHIAS DS T MRS 4 QISR B 14712 7|3

— = H -

GOV.UK Service Manual

SN Complete our quick 5-question survey to help us improve our content.

Service manual > Service Standard

Service Standard

The Service Standard helps teams to create and run great
public services.

Check whether you need to use the previous version of the Service Standard.

1. Understand users and their needs e L
Get notifications

Read more about point 1 When any guidance within this topic
is updated 2 email

2. Solveawhole problem for users

Read more about point 2

3. Provide ajoined up experience across all channels

Read more about point 3

4

O3 - Digital Service Playbook

HEO|C|R[E MH|A FZE2 2513712 2|

s
-—
- -

Digital Services Playbook

The American people expect to interact with government through

digital channels such as websites, email, and mobile applications. By

building digital services that meet their needs, we can make the

delivery of our policy and programs more effective.

Today, too many of our digital services projects do not work well, are
delivered late, or are over budget. To increase the success rate of these
projects, the U.S. Government needs a new approach. We created a
playbook of 13 key “plays” drawn from successful practices from the
private sector and government that, if followed together, will help

government build effective digital services.
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GOV.UK Design System

Ul - 2401 Thsf TRt 2182| 71== AlA|

Q Search Design System

1LY Thisis a new service - your feedback will help us to improve it.

Getstarted Styles Components Patterns Community

Accordion Components
Back link H
Breadcrumbs Date InPUt
Button
Character count Use the date input component to help users enter a memorable date or one they can
easily look up.
Checkboxes
I Date input Open this example in 2 new window
Details
.
When was your passport issued?
Errorsummary For example, 12 112007
Fieldset
Day Month  Year
File upload

I

Header
Inset text

Panel HTML Nunjucks

Phase banner

s When to use this component

Select

Skip link Use the date input component when you're asking users for a date they’ll already know,
Summary list or can look up without using a calendar.

Table

Tabs When not to use this component

U.S. Web Design System

ZA M 7155 48 BE 2jo|=2f|

n official website of the United States government Here's C

2 United States Web Design System Q Download v2.2.1

Documentation Components Design tokens Utilities Page templates About
Overview COMPONENTS
Accordion Sea rch
Alert Search allows users to search for specific content if they know what search
Button terms to use or can’t find desired content in the main navigation
Footer
SEARCH BIG

Form controls

Form templates

Grid SEARCH DEFAULT

Header |

Icons
SEARCH SMALL

Search |

Side navigation

Table
Component code
Tag

Typography 1 <h6>Search big</h6>
2
3 <form class="usa-search usa-search--big">
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<label class="usa-sr-only" for="search-field-big">Search</label>

<input class="usa-input" id="search-field-big" type="search" name="search">
<button clas: usa-button” type="submit">

8 <span class="usa-search__submit-text">Search</span>

9 </button>

0 </div>

< o o

11 </form>

Usage =

When to use the search component

Use site search. There will always be users who would benefit from being able to search your site.

When to consider something else

Very small sites. On single-page or very small sites, you may be able to get away without a search bar.

Usability guidance

Make the input at least 27 characters wide. Allow the search component to be as wide as possible, but a minimum of 27 characters wide.
This allows users to enter multiple search terms and still be able to see all of them. The more users can see their search terms, the easier
it is to review, verify, and submit their search query.

The magnifying glass icon is effective. The magnifying glass has been shown to be almost universally recognized by users as an
indicator of search, and doesn’t need to be visually paired with the word "Search” as long as it remains for screen readers.

Search terms should persist into search results. When displaying the search results, preload the search bar content with the original
search terms.

Accessibility

Customize accessibly. As you customize this form template, ensure it continues to follow the accessibility guidelines for form templates

and the accessibility guidelines for form controls.

Include the word “Search” in the button. Always include the word “search” inside the <button> element for screen readers. You can
visually hide this text using the CSS class usa-sr-only or Sass mixin @include sr-only; .

Package information

Dacl ucaca: b

Australian Government Design System

DE ZRE HOLOJBHEHL BT £ U
BHAZE QI A2 10| EE AR

¥ Australian Government official website v/

- Austratian Government |- D@ g n 5yste m

Components npla unit Suppo ) GitHub

v3.0.1
= -« |  Control inpu e
e.g. body earcl c t I p t
History View changes
Roled N Control inputs help users input one or more Install npm i @gov.au/control-input
selections from multiple options. Our control Tags Forms, Interactive
Core . . .
inputs consist of checkboxes and radio buttons. Requires Core
Accordion
Contributors e%§‘€
Animate
Body X
Overview Rationale Accessibility Code Discussion Live demo 3]
Breadcrumbs S
Buttons
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BUTTOTT

Call to action

Colour impairment

Callout

Card =) How the control inputs are viewed with various colour blindnesses
Control input
Example

Direction links Deuteranopia Tritanopia

I:‘ Phone
O Phone O Tablet

Footer
Tablet

Form new

Grid 12

Header
Headings
Inpage nav

Keyword list G raysca Ie

Link list How the control inputs are viewed with total colour blindness.

Main nav
Example

Page alerts

I:‘ Phone
Progress indicator

O Phone O Tablet

Tablet

Responsive media

Search box new
Select
Side nav
- Keyboard accessibility
Table <Y How keyboard navigation works with control inputs.
Side nav
Skip ik Keyboard accessibility
Table new How keyboard navigation works with control inputs.
Tags

Bxample
Text inputs Show tabbing

Suggestions v
I:‘ Phone Tablet

Screen readers ¢¢
How the control input demo is described by assistive Phone [unchecked tickbox].
technology.

Tablet [checked tickbox].

As read with macOS High Sierra VoiceOver. .
Phone [Radio button one of two].

Tablet [selected radio button two of two].

b2

Related components Feedback
Text inputs 8, Community discussion
Select ) Report an issue

Email the team
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Creating a single source of truth, Design System
S AH| 201 CHEH LBHY QU= WISk 4-2lut
DRHEC| BRA SIS 9ISt E3IEI 70|S20I AlAH

color

icons

STYLE GUIDE ©rand

DEFINES ABSTRACT STYLES

grid

paddings

margins

DESIGN SYSTEM

DEFINES RULES AND CONNECTIONS

information architecture

[l

foundations i;em list bu:un image
axonomies  content principles hero

motion R n
dictionairy accessibility COMPONENT LIB RY

DEFINES USABLE BLOCKS < --- »
possible combinations — gallery
=

N D . .. ..
navigation

article

PRODUCT

@HonzaTmn
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GOV.UK Design System : Patterns

REHSHA| AREElE & Sai2l 21E Z TO|A] 0]l Tt =2 At

it GOV.UK Design System

=108 This is a new service - your feedback will help us to improve it.

Getstarted Styles Components Patterns Community

Ask users for... Address lookup
Addresses
Dates
Emaiiaidiesses What is your home address?
Gender or sex We'll send your new passport to this address.
Names
Postcode
National Insurance numbers
Telephone numbers
Help users to... » |live outside the UK
Check a service is suitable
Check answers
oM AR Ees When to use an address lookup

Create a username X E
Use an address lookup when you're asking users for a UK address.
Create accounts

When not to use an address lookup
Pages
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Morningstar Design System : UX Patterns

SSAAU FES 7RIUIEAIE et 7= A1

MOORNINGSTAR Design System Feedback v

Home Getting Started Visual Language Ul Components Charts Editorial UX Patterns About
e Horizontal Scroll
Getting Started When a table is used for comparison—for example, market performance data—it is critical to maintain a Problem Statement

traditional row and column-based layout that allows a user to compare cell values across multiple rows. By Approaches

UX PATTERNS . . . )
allowing a user to scroll horizontally through columns, this approach can scale to support as many columns Horizonial Scroll

. Stack
s as is needed.
Fluid
Forms
Navigation Hiding Non-Essential Content
DESKTOP SMALL
Responsive Data Tables I Related Components
Search 1 2 3 4 5 1 I 2 3| Additional Resources
la 2a 3a 4a 5a la | 2a 34
1b 2b 3b 4b Sb _ = 1b I 2b 34
1c 2c 3c 4c 5c 1c I 2c 34
1d 2d 3d 4d 5d 1d I 2d 34

Locking the first column in place and allowing the
table's data to scroll behind that locked column

provides a user with a consistent frame of reference Longer Name Security | 00K Foreton Large 1001
as they scroll horizontally through columns.

iame Identifier Category Retur|

Short Share Class B XXXB Large Value 100¢

Short Share Class C XXXC Small Blend 100¢
Place drop shadows around the table’s scrollable area | yger wame securicy | x00 Energy Limited  100]
to provide a user with dimensionality that hints at share Class 0 Partnership

BBC, Global Experience Language : Design Patterns

=El= TR ZA0f| THet THestl Z|ALE 7set &84

BEAME O sinn Home News Sport Reel | Worklife Travel Future Culture More - Search Q
Global
EL | &
Language
Home NENLLILTUNRGN Articles =~ About UX&D

Foundations Design Patterns How-tos

Onboarding

Onboarding is the sequence of screens that appear before an app home screen.
We use these to personalise the users experience.

Contents Overview
Overview
How it works
Rules Features upsell BBC sign i or register Welcome screen Category selection
Variations viain-app web view
Pattern in action
|
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©

Components

Overview
Empty States
Export
Filters

Forms
Saving
Search
Tables

Uploading

Hubspots Canvas Design System

AFEALS| O AILIZ|RE 12{et 44| 710|=

Graphs Patterns Styles Editor

Uploading

User needs a way to upload, edit, change, and remove files/images.

Scenarios/examples

| + inserting an image or video: When the user needs to insert an image into the product or content pieces. |

Examples.

o Inserting a profile image
© Inserting a logo

o Inserting an image in a web page/blog post/email

* Adding a file as an attachment: When the user needs to add a file as an attachment in an email or message to be sent.

TxampT

o Adding a PDF to a contact record

o Adding a doc sent by a client

o Adding a presentation to an email

o Anything that will be sent to a client

| Importing files (Link): When the user needs to import a file with data
SampIeS

o Importing a list of contacts into CRM

Uploading process

The process of uploading files can be divided in 5 steps:

Search library Q

O O

TRIGGER FILE SELECTION

O

PROGRESS

O

COMPLETION

O

CONTROLS

UITHE B ALRSALL| (IS A5 H2lotal &4

AXA Design System 9:
Structure

Core Brand Elements
Components

Modules

Templates

Newsletter Templates

UX recommendations

AXA Web Guidelines

Search

Y= AHA

isn't just. Itis a powerful tool for your users enabling them to get what they're looking for instantly. It will
wayforyou Jour objectives. Whilst Keep i minlyour
users and your own website architecture.
> Integrated Search bar (user journey 1)
This first user journey displays a Search that is into the Header. It is adapted complexity. It should to
implement from a development perspective. It has been thought to be really basic. The choice of your Search will really depend on your strategy. If you
> already have a Search bar, check the statistics: use, i ing, etc. It will help ign the perfect i

the actual use,

> Overview

2]

> ey

[, bl [ re— >

User journeys

Quotes and purchase funnels

Customer Spaces

Search bar

0 result found

> D e Didyou mean "Home'?
v
Pre-search
o
. The user FAQ link
> it down wht h/she s ookingfr I the ‘Searhfield

appear in the dropdown men [rmee——

seeait g

Back to the Brand Hub

Join our Community on Slack

Searching

Whenthe
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Ul-UX Guideline with Trello
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B SNC Lab

http://www.snclab.kr |

NOTICE: Proprietary and Confidential
This material is proprietary to SNC Lab.
It contains trade secret and confidential information which is solely the property of SNC Lab.
It shall not be used, reproduced, copied, disclosed, transmitted, in whole or in part,
without the express consent of SNC Lab.

019 SNC Lab All rights reserved.
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Does a Blind Person Visualize Things in their Mind?

BEN: When somebody says an iPhone, what pops in your mind? ng

P M o 316/611 - 2 ) O o I

https://www.youtube.com/watch?v=gCwZCaawKNk
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URBAN SOUNDSCAPE OF VISUALLY IMPAIRED PEOPLE

happy

wide standard afraid |jke
enjoyable Sllence varied

6

SAFETY
Confused, Afraid

nois
lmerwlngm quiet

oversized
fast

many

relax
opened NaPPY
dangerous ex:ltlng

o0 semall ba

beautiful

= CrOWded calm

entertaining  noiodic  patural fun

loud

comfortable

full relax

Peace yncomfortable

NOise naturalis relax

annoying

pis "Crowded

32

quiet

like

Dangerous, Safe noise clean
Worry ol comfortable diset::rblng soothing smﬁydl:::trbedtigg:en
big  f - 9
DIRECTIVITY ordinary position Well =501\ e well dense
Near, Directed silent noisy near directed c°°|
safe e hO% nois
SPACE T eenreace . NICE i
Oversized annoquﬂ.# c a m
Opened, Wide

Too small, big, full, and few

Mediastica, C.E., Kristanto, L.W., Tanuwidjaja, G., Sunaryo, R.G., & Damayanti, R.S. (2018).
An Initial Study of Soundscape of Visually Impaired People in Urban Parks.

From a Cluttered Sensory to Multisensory Integration

Azt B2t

Pitch
(Frequency)

At

2t |j|7_||-

=
Temporal
Intensity, Movement, Duration

Tapping
SWEHIIH%JMLL STTER IO
SOUR
s [ I
Py (Freawency)
(Quality) SWEET ) 6rTTER
Ea—
(Mouth feel)

Colour
(Hue, Chroma, Lightness)

Time & Motion
(Blinking, Flashing)

Voune (Aweurere)

Affective
Pleasant, Unpleasant, Neutral

Dimension

soun )2
[ ( =il
° °
. . .
o o o

S 7t
i

Perception
(Type, Individual)
Sensation
(Sweet, Burnt...)

Affective
Pleasant, Unpleasant, Neutral

Impression
Rustic, Sexual, Noble, Elegant]

Odor terminology
(Simple, Oriental)
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B ruditory

- Multisensory

10 mm

STS(Superior Temporal Sulcus) Of| Af c
S Ad A~ Visual Auditol Multisensory
gdatE Crd 24 g 4 o 4
Beauchamp, M.,Argall, B., Bodurka, J., Duyn, J.H. and
Martin, A., “Unraveling Multisensory Integration: Patchy 3
Organization within Human STS Multisensory Cortex”,
Nature Publishing Group(2004), P.1190
18s
A AV 7

How to Design a Meaningful Multisensory
Information Design for ALL?

1. Start with HOVW before figuring out VWWHAT to make
2. See disability with a broader PERSONA SPECTRUM
3. Benefit the BEAUTY OF CONSTRAINTS
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How to Design a Meaningful Multisensory
Information Design for ALL?

1. Start with HOV before figuring out \WHAT to make
2. See disability with a broader PERSONA SPECTRUM
3. Benefit the BEAUTY OF CONSTRAINTS

Eﬂuseum'Audio

Guidance for the
Visually Impaired
Panasonic

Pompidou, Paris /Musée du Quai Branly - Jacques
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Case 1 Pompidou, Paris /Musée du Quai Branly - Jacques Chirac, Paris (by Alain Mikli)

Pour connaitre le format

Pour connaitre le de I'ceuvre, le rectangle

format de l'eeuvre, le représente la taille du
w w rectangle représente la » tableau par rapport 3 la

tallle du tableau par dimension de la

rapport 3 I dimension I ilh tte d ol

B e ki silhouette dessinée a

dessinées i votre - votre gauche.

"

Mediastica, C.E., Kristanto, L.W., Tanuwidjaja, G., Sunaryo, R.G., & Damayanti, R.S. (2018).
An Initial Study of Soundscape of Visually Impaired People in Urban Parks.
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K-DESIGN
AWARD

Observing Walking
Patterns of The Blind

Analyzing
The Region

Producing
Touch Sensor

Recording
Auditory Information

Refining
The Map

3D Modeling
and Printing

Embedding
The Sensor

Case 3 Ct=ZZt

0o

g/
3K MAl A 2WE W (2019.11.19~ )
F9 ME: 80| YLt g HME 8 15 X2 F
e Z 2, dxzo|y & 48Y, & gl 0o

>
= MARE, M
RS 4

F4|2 00|12 e 22

R ojgo|g ojgrs 22| o -
Qelste 42

oie uigt g 42) o
Lt 213 2 oj=2 2|
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How to Design a Meaningful Multisensory
Information Design for ALL?

1. Start with HOW before figuring out \WHAT to make
2. See disability with a broader PERSONA SPECTRUM
3. Benefit the BEAUTY OF CONSTRAINTS

DISABILITY DISABILITY
L]
- p—
PERSONAL MISMATCHED
HEALTH HUMAN
CONDITION INTERACTIONS
“In the context of health experience, a disability is any res “Disability is not just a health problem. It is a complex
triction or lack of ability (resulting from an impairmen phenomenon, reflecting the interaction between features
t) to perform an activity in the manner or within the range of a person’s body and features of the society
considered normal for a human being.” in which he or she lives.”
—World Health Organization -World Health Organization

MICROSOFT INCLUSIVE DESIGN TOOLKIT, 2015

304




DIFFERENT PEOPLE BENEFIT

S @

one arm arm injury new parent

Permanent Temporary Situational

MICROSOFT INCLUSIVE DESIGN TOOLKIT, 2015

Broader Spectrum of
Disability

-8 8
:

See

* You go on an ice skating adventure and accidentally
al

» You're in a crowded bar and you miss an important bind catracts
phone call because you couldn't hear it ring

+ It's cold out, and you're shivering too much to remove ﬁ ﬁ

your gloves to use the touchscreen on your phone. Hear

-8 8

on-verbal laryngitis

» English is not the user’s primary language

MICROSOFT INCLUSIVE DESIGN TOOLKIT, 2015
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Case 3 BBC R&D : Beta-watcher Using Face Recognition Technique

5 'V
Miller et al., 2017 Tellybox: Nine Speculative Prototypes For Future TV, Demo Session at TVX2017 E B VAL
19

Case 3 BBC R&D : Responsive Subtitle

i ————
Ilike'to live'on'a boat:*

—_—

Brooks & Armstrong. 2014. Enhancing Subtitles, Proceeding of TVX

336 =7 Lot
W”Q' iPrt he&se t&aindow
w‘m .7 e

wn”@@dow
» e
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How to Design a Meaningful Multisensory
Information Design for ALL?

1. Start with HOW before figuring out \WHAT to make
2. See disability with a broader PERSONA SPECTRUM
3. Benefit the BEAUTY OF CONSTRAINTS

21

Case 4 Haptic Movies in Mid-Air: One-Minute Movies Enhanced through Mid-Air
Haptic Feedback

|/ 2
Ablart, Velasco & Obrist, 2017, Movies in Mid-Air: One-Minute Movies Enhanced through Mid-Air E E i’v 4
Haptic Feedback, Proceeding of TVX2017 22
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Tate Sensorium “Not just seeing, but also feeling Art”

John Latham Full Stop David Bomberg In The Hold
Led by touch, supported by sound Led by sound, supported by smell

Ablart, Velasco & Obrist, 2017, Movies in Mid-Air: One-Minute Movies Enhanced through Mid-Air Haptic Feedback, 2
Proceeding of TVX2017 °

Case 5 AFFECTIVE CIENMATOGRAPHY TECHNOLGOY

Gttt 5
T(e8) )
[ T e SR8 e v

Dolly motion Canted angle
Vertigo Close up frame High-angle
Fast frame
Tilting Slow frame Low-angle
i ™ WrE) e -
(2 o ol Tk
ety @
Figure 1. Storyboard with shooting script from e @

"Lifeboat"-Hitchcock (1994): Uppercase indicates Suprise Fear  Sad Tender Anger
camera effects

BBC R&D Challenge (Grand winner, Kim et al., 2014)

|/
Kim et al., 2014. Heart-to-feel': a new audio description coding scheme for the visually impaired on E E 34V1 ¢
affective cinematography and emotive vibration, Proceeding of TVX2014 24

308




Case 5 AFFECTIVE CIENMATOGRAPHY TECHNOLGOY

Empirical study

Contents understanding Immersion level

100% = 30%+ 100% = 25%+

WITH WITH g WITH WITH
RANDOM EMOTIVE RANDOM EMOTIVE

VIBRATION VIBRATOR VIBRATION VIBRATOR EE 'lvj‘
25

Case 5 AFFECTIVE CIENMATOGRAPHY TECHNOLGOY
Emotive Vibration — Non-verbal Connections

! You Sensors
(Sender) (Receiver)

Activity (EDA)
Skin conductance, arousal, exicetement

(PPG
Heart rate, HRV, valence

Haptic Motor
3 eccentric rotating mass vibration motors

0 6

Get emotional data on the go Translating emotions into emotive haptic
using physiological sensors using haptic motor via Bluetooth LE
Surpnse Happy Tender Sad Fear Angry
uv 26v On/Off & Pairing button
: Make pairs between sender
19v band and receiver one
—Bluetooth LE
Send / Receive emotion information
=] R S N s A
—~— Yy [ S e Bl e ¥ Battery
800 i i
150gssnms 10058 s0oms 500m ™ 500ms 1100ms A contains a rechargeable lithium polymer battery.

BEME v
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How to Design a Meaningful Multisensory Information Design for ALL?

1. Start with HOW before figuring out WHAT to make
2. See disability with a broader PERSONA SPECTRUM
3. Benefit the BEAUTY OF CONSTRAINTS

—~———

DESIGNING FOR HUMAN DIVERSITY

27

A A~ 2019 UD/UX

2019. 11. 22
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Object

Period

Method

Participant

{153 kode) 214 21447]

n L4 E AFE Data BHY
* 723) (status)

2%
* 42\ (behavior)

w55 FHIA Y MK 2%
2018, 07, 02 ~ 2019, 01, %I

121 O JEAY 73442] Survey

{11k zkoe) £nkEZ £}Ea} 3001

467 15
7 o M1

145k Dg 164 oedl £41715l04 £ FERF 21443)
n 1155e] BT 0 AL 5% a A1) Hod V1% AFY Daka T4
n B2 (HB T AT - we (l:ehavfzir)

Y EZ ubug ghok * optionge| FE11/4HEA] ThoX

1552l SHkg W midabey 2%

2019, 06, 14 ~ 2019, 08. 24 2019, 07, 01 ~ 2019. 0%. %0
231 o)A Home using test & o)z
@ 4120 Hled (+%o| B a5k
07 7% 7L 14
aim sk 2% 54F 1T @ AERIRIZ A HRE 31

Application PM | SNVISUNG
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£11%3kouo) 4114 74437 ]
Resul+

User £+ 743} !

¢ 21 User AHr Bzq 444 - 4437
AH Fo) £0bER 124k [Talkback se+tings]

2%

i. Element order

ii. Auto scroll option
Elewent order 4137
u Samsung
u Apple

u Others “‘t
b

fwko scroll 1435 & 433 F52Ia]

)4 35

[ 4k % i )

el

et v ot )
[t ] |10%

\. g [eng)

26%
e 142k

) o) HE
i) ) ated
wireh) ) W%
Ao g ) 47
A1 (Feak
“% o

il
option M2, [ default: H% ) &7 ) 4ked ]
2%,

Option 01412, [ default: on ]

2%

Application PM | SANISUNG

£1N53kode) 214 21447]
PAIN POINT

m 20447 2]ZIZk2k moderator 12| GAP

> 2l2IRke] 214421 BAARF Goal & 3% 5L%2] BAd0d| ZUGL o

134
> 3% 51%01 1415 115504 243 0154
m Moderatorik Interviewee 1X2| gip
> 3% 5r%01 MK15H: 115504 2M3) Interviewee?] 0154
MISUNDERSTADING & ) LA AL Moderaturt] +154
MISCOMMUNLICATION

Application PM | SNVISUNG
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W5 D% 754k oJedl

Resul+

PAIN POINT

:(L,M 4..“;?_”, od:)_,hd

217 £0bER (HLol| 11RE BEAde] oL Yok
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X N At
o Aape
\/_\ o

Soll TM3L 34 AR} ukido) 040u=|

>3
A
\=
>
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1% ALTAkLL4RUE 1150l 2M3E 2185 W) 0424

ol AEfo) 22| ot AR 4 IS0 T A A2 W (84 64 T

Y

el 48 (erifLEl ol

. e
. 74
H A
. AR Y
N i 2941% 29% - mpmn

o

Application PM | SANISUN G

£4121 Hied £ F&RF 21443
Resul+

115 TargetBod| 245} 0153 1% AHR ol 5L Needs & 11

\J
% customization

= CEHIRD Ml 115 AH 5] 4% AHRAKE R0 el

RIPIEAIR e w A7 Mlok ey 097 2k o)5r Ak udglak 2k
(33
I | L 5g Z A
> AJadIAd0) Hoko)| 1AL (FBAVL 2k ubulod FULE (1L £)F ) AHERE W 1% B Y upg a0k Akol3v 444de)

Customizationo| B4
Jurtde) £nbER ULedl zWk0l3Ug0t 15| LG Fg!@ Preference

w4734 abore| g 1) GhE Lad0) Aro)3q AR Gk zkof

> Bl43re] 225 44T vs, wikE ERY 405

Application PM | SNIVISUNG
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£%12) Hied £F&RF 21443

PAIN POINT

m Customization W %74

) Personalization  vs.  User-friendly

n (HBAe] ALUEE] Needs A Fole] 37

w

Gl

Switch  vs.  4ALEk| 9k2 v

) 2L z
) BI45kel Switch  vs.  RlAskel 22%
» Bl45ke] 225 vs, N2l zhoak 38

Finding right Balance

Application PM | SI\I\IISUNG

Application PM | SNIVISUNG
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Xtof st wdf UDL :
MO ELCI= AlEFS $loH0






DRasaddda

Aoty WL UDL: Ao H}= AFHS 9)5}0]

2019.11.22
2019 IAT(3 R HL7]%) Conference

Has2A T3 Fofshy n&
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20000

AFE A EH oA 28A &F et T (Yin & Moore, 1987)
- 7P 71E E-EL R AR, AFE A E A AY &4, did #A 71e
BX AAY 8 948 (robot assisted instruction, RAI) (9%, #%2, 1996)
- HAguiu] SEGof opF o] AEsky UL A &8 17
28 93 N2d @37, $94, 2012)
- Aol sk ZA2 A, A olols BEH, g% B D A, AR
oty Az ag &7
Folotsd Add =X FEAE A7 354 5, 2019
EES 8450 AA - W50 ¥ obs &2 4013 3F A7} s, 2014)
ICT &8 28 &43t ¥ @ex, $499, 2005
- ICTE8 49 94, 584 &4 24, ALY ICT 8 58, T4t 914] 5 dF
20tE #HYJ (smart learning)
BHZ 8444 (universal design for learning, UDL)

20tE #HY (smart learning)
- Ao, wol, S5l st §AGHLE, AV FEF sk,
SEHAREE, 85 S| A4, 8B F 9 IASH, 2575 FAF &7 (o
£749, 2013)
- AFAF 15 APugT 22 A 9 ) S-S FHoA AUE #YdS
&3 A E ISYF7|F DYIolA B (O A7 =83, 2013; FUESTSY,
2012; $51, 42, 2016)
HHZ 8&AA (universal design for learning, UDL)
- 27]9E 59nS FF0)A UDLY] 84S 2 5ol 83y 539
A E S0 B1d= AT (o): 9%, 2010; 2413 9H43], 2011; A%9, 2012)
- 558 oA 5848 =9 (o 42, 2014; o8-, &2, 2018)
- 28kl g5, gAg <5 nA, ek, $4dA g Zd20] UDLYEE
2 g5H= A2 UDLY HAE2A & Bt 3H 02 S85H= AT (of: £49,
2011; =413, 2012; AW, 2017; o], g4, 2018)

323




g

Ao 3 -

ol
_QL
tlo
ofy

Z

r

2000
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Aol 4= A& 7IeE olv] 4= d AXEH AT (534, 2016)
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1. Aol & v e g sk S5 AA19] Al

- SR Y(support) AH| A ZARA 52 Q7 (needs) £4
- Ao oj3 op] B FH QL FA0] 7 A H(individualized supports
- Aupt; 183k ESF WS (individualized curriculum)

- 70919 Xol9} @ Bt B A (universal) 210 2

2. 44 4TS MY S| FHE

- WS Lo A (IAE 28 A8t 28 2837 vhE, A HAEEA &8)
- E4E% /1B 299 s
- BRE TPY FU AL FRFORA WA /5 57
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% N FEZRPNA, RSN D) 4E B

P
- HaEEAE BLW 18 TEA 24

- 5 HEA Y] AA S
- A52a8-7 s&(interactive learning)9] FAAE sk
- AAAY LA BH =7
- 7H@1=2k(individualization) S 2| & H A st& A A|(ubL)

disability-free, barrier-freeg g°o] ‘Al & 913 UDL

LEVEL & SPECIAL

- -
Personal Assistant dh l h
LEVEL 3 g
Individual accommodation ,@

LEVEL 2
Students with similar needs g }

LEVEL 1
Universal Design

-
for the majority & @
of students ﬁ

R

GENERAL
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ol shd w5042 UDL

-3k 9] Aol 89S AlASHL
2} TS Q5 AZ] 24L& nH YUY

i
S 4
_l°(

« B8 ol o] ohje), Be Wi Heks e s neq) 9

- o B, T, AR, 37 8%
- 333 B “BE” YL “expert learners”7t HEE FE= A

UDL is how we build inclusive classroom

30 30l ohd g AU 2

Z
+= /913K Personalization) 3h<5
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3. o) F5o] obd 4 AAAY o] 2FL T AN G

S Ay 42

- 939 9% BT WA 7
SeAte] v, 2, 24, 3 Y, o S5, A4 54 17 84
58 FRAOR 1T AZSY BRI F&

- SaAt 2R g
209l 3% BAES A

A7} Ho] ®olo] Zuje} W Qo utA wg3A-S At A, Hrlsk= st

=

& I

ME3Kindividualization)E g°] /NASHpersonalization) @4z, 20170

NAUE N; A person; individual)

Of MOl EF iLiel 2t HRD N2 Tt the 3% U 47, W,
2ol A2 =g Azt &, B}

HDfThe] MY, M1, MB8H= E= EUHO
548713 ste 24

a}39] ot 8o Brke AT sk 4FS 1A
- APEsk SR S aTsh Sud) wiko] A

al
- apEsh St 9T A BEST AL FA0 fE AT 585 A

329




7H (1)_]_:6}9—] 7H %‘ (National Education Technology Plan (2010)

— 73t — ]

ZE3Kdifferentiation) Md3Kindividualization)
MZ o2 shEAe] sy + Mz 2 shEAe] sk
A5 9& w4 QFo B g

7113} 85 (Personalized Learning)

(Patrick, Kennedy, & Powell, 2013)

The Personalized Learning Elephant
in the Room

o,
ARz FQolt.

Image: hitp:/library timelesstruths.org/ibraryhexts/T/Treasures_of_the_Kingdom_41/elephant_men jpg

< AL F], A, J8 1 870 $EShE
A 5SS A% FAHS 7B =5E1 SH5AF AFAlo] ShEk= U We A7k Ao diE)
¥ %%711 °l~— Al

1918} Sh5-2 AA 02 HFE 7| I (computer-assisted instruction)’t YEH|OIE H HA

pat

(Basham, Hall, Carter, & Stahl, 2016)

<&
%

.
N,
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« 798K personalization)= 8hy Q70 £=5 W33 (5, NESH) st
A5 wE3t = (&, 2pE3He), A= o2 ehgAke] £ gulof 9o
A w5E Lot A6 Qe sy &F0A sk RE, UE, U, &
TERFHEF U Y

U.S. Department of Education(2010)

¢ 71213}5 S5 personalized learningS 78 SKindividualization)} TFR3H(pluralization)
ojt}. /¥ 3k= Z2+e] Yo A Wk W o g 72X 1 Prlsks AE e
o3k 72 A 717 9 A2 ofF ZolEA oF 7 e R 7tEd 4
Rl T1ZA sfof gk Aol

o)z

Hiolee H“ 3| ‘]\ mc\[
THE END OF .‘\VH'\#\GJ:

0=

OWJ R0z ARsel GRS ZE of
Sol7] g 7h5aiA Het Ao 917

1, Stsh BEol, 44 lo] & T Ao <
=852 oA 2 Aol F1goiAl o] g ~
olc}, »

Howard Gardner(2010)
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ALS) I WE TR S0 Ads

. Q-7 so|HAE g
7“ ?]_5]— @_— % (human-machine

hybrid personalized learning
environments)

C R AT AL, AR, 4EE
shigo] £4]

- AR AZ A=A @A 4%
w3} a7

- TR SRS 7Y A4S
282 A Q57| 9% o B
AN 24 I8

c IA AEA

TIA0l ot ‘2 S 7|RE DlmKo| 7|,

STUDENTS AT THE CEN-

sHREel A8
#7330 ¥ 2 sho]
Z2AES 9

q% LEE 7Y

S A R gl Feshar AL S ol the

o] ok
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'71913} 81528 (Personalized Learning Model; PLM) 9] 233 Ak A}
St 9 34 Al A (949, 2019

S4ahgo g AR} SR Y(PLM) A At

Q) H3E=7E 88 7 A= s &P 75
- OIS EHIEEA 717 H2 golt &3 74
- Aol e A =7 &8
- A 88 4 A= HAEEA Z8o] 87

S8 ARcA9 A3 St o] A-FF A (949, 2019)

EE et A H2
-1, Olsh-1-1) | SHAXIQL N BT E2 BE DI AU 2T SN 2H, 50|, TORPIL ORIYGHs 1S SO HE HES e=r)
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lu =, 80l s olsh 5 = DA} CIS 50 SHARIO| ZIE e =0 st M= oler)
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stax BMO| O 317,
I et mepmel g2t
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o 2 ARIE A1)
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A | TEH $74-2-2) | SIZAPHER0| M HSAR0| Ji5e ¥ S0 28000, S2 HEY & WA
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1. SH-1-1) | S4813 49 TN0) O B714E AQpEel HH0IES Assi
saxo & SE S - - -
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Parallel Sessions 4 : UD/UX
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OIBNOI il= =
A11yFirst Of C| E
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22| o] =Rt

il
=i .
E A
E
=

» B2t X 0N A Sot= » MZtX| C|XQl & EZ
BIAE X -
H:LHOJLI#I_ 7'”5 f » AllyFirst HE 7|

= 2ME TEMEC AN EH
OIEC 2 J|=0o| g =
JEE_‘ 7'“:' LT Y DETfo|o M
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g C|X}Q! (Interaction design)

O|8At QIHH[O|A CIXQIECH= 2 71 E

INEN =20 A CIXel Z2MAF AR}

O|8Xte] Z &2t QI7F - AR H &= 2&2| "big picture”& 11
“wider goals(0[: & =)"0f| cher 124

O|&= “ethical design”dr &2t

- - e

St
.

& 11: Alan Cooper, Robert Reimann and David Cronin, About Face 3: The Essentials of Interaction

Design, Wiley
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MO| C| X}l (Usage-centered design)

§ 0|8 7tset AZEQ 0 2HE ?Io ZEO0|HM HEE

¢ task-flow analysis and task modeling®| 2| &

¢ O|8At Mo et 2ZEL 07 0{E A 2SSt=710 20t 22
2 S 7HX[ 12 O] 8 A& &=

&10: Larry Constantine and Lucy Lockwood, Software for Use: A Practical Guide to the Models and
Methods of Usage-Centered Design, Addison Wesley, ACM Press

7HE 2 & (Conceptual models)

“A conceptual model is a high-level description of an application. It
enumerates all concepts in the application that users can encounter,
describes how those concepts relate to each other, and explains how
those concepts fit info tasks that users perform with the application.”

& 11: From Conceptual Models: Core to Good Design, by Jeff Johnson and Austin Henderson:
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o 7H'E 22 (Conceptual models) 72

¢ OIC|E| O|8Xto| HIEt Y HIAE OfC|E{ Q| C|XtQlat ZIE |
AZAG|H sto2 M AatEl C|X}QIO| AR T3t 7)ut

=0

%.
. o*

O'I.I o>
\,“
YFirst. 1 gprary -3
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¢ 2|0 FEIHS =AM e o4l

¢ 2|0 FERHE
OfO|C|O & 2=

f Home grown OneNet editor@t= 2| CKEditor 220] 7|gt

(¢ Z2EXNE ZHs AHE OfLX|HE A|IAHEOM H2d2 BHEY &4
ArdE 5245t A

7|Z=9| of|C|H Al 1yFirst Of| C| &
pH I O FLE » “E BZE=2 O FEX
[HEFA 2 A 2 A0 GECh. CFEF M EH O
2 g2d2 18{5H oot =L
MOt =L (“mindful choice™”)

343




Ho

A

LI

[2r

x|
7|

|

g7l 22

Google Docs

vs

@ finymce
by 32 ephox

IP%:S

OneNet
Text Editor

@ CKEditor

Ally e
First «

Editor

344




——— i Pocuwxew‘b Object _—
e DoMK @ MSer(avmvf (‘I/\ﬁlnj—z e Covitainey & e og'rc:ve Styucture . @ fitle + (ol|ectipn < Bk
/ pr Tovity | -A(ipvr&n‘ba % v prwaty 2
j Pa— |
‘ E(ock Obgec* ) tr€><+ Ob)\’ o+ ' iTeJMglfJe Obzed— y

- [ o hea 4‘ C «ﬁer \;hny" )"" 5 - /(ﬁMWCo = Charuters /e Colection OF Blodk objoct
KE oPnn V‘gk(a_ﬂ-.,,, rzw-jyarw Within_ a block ] | Catleast ove blede) +

&3 |« * @anbe Linkcurt) tort OFect

L.‘ 2 % T T e VoS 2 ]l\i <‘:n be @Jc?ﬁ@lwc:‘" { o pr&ﬁ;mcﬂf*&l freld .
| ¥ as  [uline forma ‘ e/
-lv,f Chulleted umversd) Svel ac  Jdd , ilic, \
feios Gy v e R
N
"‘(’Y“un& Crmage +alt+ + SHill heed adiztonctinn S

-y CAptaw Coptoval ) e 7Tnline ™ objyect? ;. B:w)mpw.( P*ge

3, (@table Hable yow.- e 'cgzarm

34 s oddress

%__—z » b\oolc ‘w"cf" <« confact

s .
O i »_\}_-d(o -
| — — ———
N-<te -
P’ /;TVV\YI( Blecddc VS coMFcu(nJ Block. — clepéml on whetd ha PM“J ofter ”é""re"’"/)h‘”i‘fz.
T other  weds , At affer' element Aollowed by Broce obect ?

¥ nline Trogqe -2 Blocke opject o Tectobyeet T
7 frqure » mix of  Bloddttext chect .

Al A8 2 20| CHek ooy

e 2 _ Task Domain

Objects Actions Attributes

S (S (= . ZREIL 7| . EE M
- e . EA} .oalx

- O[O|X]| . 20|7] R
+EIRE - HY . B2 2N

L

345




O| 2 Xt PIHL|0|A =8 — Less is More

» CKEditor Ul
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» Ally First Text Editor Ul (v.2.1.3)
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O|2M H|IAE (Usability Testing) 8 12
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CIXpQI 22 (Frame ethical choices)
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. Pull requests for CKEditor/plugin <=
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Al1yFirst O C|EH HE&

¢ OCIH CH&EE github distribution repo or demo in A11yFirst
project site

£ AllyFirst O C|E Z2{ 102l E|AE:
https://ckeditor.com/cke4/addons/accessibilityesort by=chang
ed&sort_order=DESC&page=0

¢ CKEditor Editor Builder:https://ckeditor.com/cke4/builder

¢ Drupal8 MEEA B &
https://www.drupal.org/sandbox/jongund/3030129

e TAtZ (JaEun Jemma Ku)
allydoer@gmail.com
e Al lvFirst Project Website
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» JaEun Jemma Ku, “Why Conceptual
Modelinge A Case Study of Al1y First
Text Editor”, Lightning Talk: Library
Research Showcase, 2016

» JaEun Jemma Ku, Dena Strong &
Nicholas Hoyt, “Designing for
Accessibility:Changing Users’ Mental
Models”, University of lllinois WebCon,
2017
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