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Abstract Recently, public service for the improvement of quality of life and life support such as safety, aging,
disaster, welfare, housing, economy, urban environment, traffic etc are actively developed based on open public data,
and the spread of the network and the necessity of everyday life, smartphones are playing a role in providing public
services. Currently, the development of science is changing the life expectancy of human beings and changing into
social structure in which aged people become bigger due to various social conditions and low fertility and aging
problems. However, the elderly who do not have easy access to information are very uncomfortable in dealing with
mobile devices with very low accessibility and utilization of public services provided by mobile phones. Therefore,
this study recategorizes the condition of the elderly presented in the previous study and identifies the problem
through case analysis provided for the elderly. Also, we summarize the hierarchy of the core items of the existing
interface design and derive it as an improvement index of the public service design for the improvement of the
information accessibility of the elderly, and propose a design method to improve the utilization of the public service
provided through the mobile device.
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Fig. 1. The change in mobile phones usage by

age group over 50
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Table 1. Public services for the elderly in Korea

Field Properties

FITTTTvT SN B | (Welfare] Senior portal 50+ SeouP
= == |As one of the "Comprehensive

o meags Master Plan” promoted by Seoul, we
- support job and second life design,
L2 = and offer services for life for seniors

- - |of 50+

[Sociall Grandchild Fool

This app provides a service that
enables parents who use
smartphones to check pictures of
their grandparents.

[Health] Senior Lifed

It provides information about health
news, exercise methods, and health
encyclopedias.

[Life] Flower Age®

This service provides information on
elderly athletic services, welfare
services, welfare agencies, and
hospital services.

[Job] Senior Job?)
This service provides information
about jobs that need elder people.

[Transportation] BK Bus8

This service provides the
convenience of public transport for
weak person like elder people.

3)https://play.google.com/store/apps/details?id=kr.co.wemb.an
droid.seoulseniorportal&hl=ko

Hhttps://play.google.com/store/apps/details?id=com.kiwiple.cri
cket&hl=ko

5)https://play.google.com/store/apps/details ?id=com.seniorlife.
main&hl=ko

6)https://play.google.comy/store/apps/details ?id=org.seniorcitize
nhelper
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Table 2. Overseas cases of smart public service
for the elderly

Properties

[Welfare] dtxi@e™ ABeijing)9
-Various welfare information services
such as the elderly welfare card
balance
—First aid, helper function equipped
[Life] NYS aging(New York)!0
n__ The mission of the New York State

s Office for the Aging (NYSOFA) is to
help older New Yorkers be as
= independent as possible for as long as

m possible  through ~ advocacy ~ and

— = |development  and delivery  of
person-centered.
I SN BN | [Health] Elderly Care(india)!!)
This service can manage individual
meals, exercise, medical treatment. It
also provides information on ingestion
of drugs.

Dhttps://play.google.conystore/apps/details ?id=com.wn.seniorjab

Bhttps://play.google.conystore/apps/details ?id=com.bkbus.bkbus

9)https://appadvice.com/app/e5-8c-97-e4-ba-ac-€9-80-9ae-e

4-b8-aa-e4-ba-ba/993106487

10)https://play.google.comy/store/apps/details?id=gov.ny.its. NY
SAging&hl=ko

11)https://play.google.com/store/apps/details?id=com.aspiring.
elderlyphn&hl=ko
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Table 3. Physical condition of the elderly

Peroeption Physical condition of the elderly
element
It is difficult to focus on close objects due to the
aging phenomenon of vision, which reduces the
Visual range of view that the elderly can see. It is important

to focus on the equipment center because the
reduced vision makes it difficult to concentrate on
other parts than the center .

Elderly people are less sensitive to color contrast
than younger people. This makes it difficult to
distinguish purple, indigo, and blue from yellow,
orange, and red in color perception.

Elderly people are less able to detect sounds. Most
of the high—pitched sound in the band above 2500Hz

Color perception

Auditory is missed. Therefore, low-frequency sounds such as
male voices are more appropriate to attract the
elderly.

The elderly are less alert. This reduces the ability to
- reject relevant information and irrelevant information.
Recognition

For this reason, it is necessary to remove the factors
that disperse the concentration in the background.
<Source: Reconstruction in Kim, Y. R. (2004). Berkowitz, J. P., and
Casali, S. P. (1990). Huey, R. W., Buckley, D. S., & Lemer, N. D. (1996).
Badre, A. (2002)(11-15>
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Fig. 3. Physical and mental functions of the elderly

=
T
2
Lo
2
Yy
rO
o
olr
i)
2
g‘L
2,
uj

i

>
g
o
=)
o

! ,

B1x], 238, F2l ok, HE AN T theket AA S
FEHE 978, 7]7] AR Al AAFOZ B2 Aol
s} o7l SR A L AHEe] 2nfEES AL83}
o] Yt AR Au] 2ol Fashest AxAY ol
27 B3] itk LA EC] AN EES AE-S=T|
AAH oz o s Ae FEE AvRY b Table

Table 4. Difficulties of the elderly
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Perception

Difficulties of the elderly
element

Elder people take a lot of time to check various
information displayed on the screen and to find
appropriate  information.  Also, they have different
perceptions depending on the color of object and  they
cannot recognize specific color.

Elder people are inconvenienced to touch the small
icon in the screen. Also, it is difficult for elderly people
to touch the screen lightly.

Complex screens that include many information reduce
cognitive ability and take a lot of time to find the right
information. Also, it is difficult to extrude functions by
icon shape and to know current location if they go
through several steps.

Speech with rapid speed may not be fully understood
by the elder people since they tend to have less
competitive ability to react and they take long time to
react if the information is not expressed in a specific
color.

<Z&X]: Reconstruction in Chung, S. H. and Kim, W. T. (2014). Huey, R.
W., Buckley, D. S., and Lerner, N. D. (1996). Badre, A. (2002).Huh, W.
W. & Kim,, J. E. (2011)[1, 14-16]>

Visual

Sense of
touch

Recognition

Reaction
rate
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Table 5. The improvement of web accessibility
according to disability type

disability type \ Characteristic \ Improvement
Blindness
Blind Can not see monitor Screen reader
- ) Screen magnification /
Low vision Can use some monitors

high contrast
Do not depend on color /
high contrast
Hearing impairment
Can not create sound, |Sign language and visual
audio, etc. information
Disability

Color blindness [Can not distinguish colors

Upper extremity Mouse replacement,

Hand unavailable

disorder keyboard only
Etc Difficult to move Provide enough time
Language disorder
Complex terms, difficult to
. Use easy terms
understand terminology
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Table 6. The diagnostic index of information accessibility

Indicator classification Details Inspection items
Alt text -Provide appropriate alternate text
Ease of Provide users with the abilty to Muttimedia alternative means *PFOVId? subtitles _
recomntion _|é00anze all content in an appication ~Color-independent content recognition
d equally Clarity —provide clear instructions

—Brightness of text content

Keyboard accessibility

-Ensure keyboard use
-Move focus

Give enough time

—-Response time adjustment
=Stop function

Ease of Providing the user with al functions of

operation the application regardless of the failure |Preventing photosensitivity seizures

-Do not provide flickering or flashing content at a rate
of 3 to 50 times per second

Easy Navigation ~Providing a title

-Skip repeating region

—Appropriate link text

Readability

-Show default language

Provide users with understanding of the| Predictability

—-Execution according to user demand

Ease of content provided by the application,
understanding  |regardless of whether they are disabled

The logic of the content

~Linearization of content
-Organization of the table

or not
Input help

—Label provided
~Error correction

The user can use the content provided

Ruggedness  |by the application regardless of the Grammar compliance

—-Prevent markup errors
-Webapplicationaccessibilitycompliance

technology.
G AT QG 8 ool B FAZA AN L A ANOR $F we YRR 237 Qo] [TUICT
FHS ANFA 3 vk HEg 2016 BETAIET  BHAP)BTE A AR ¥ AGofilo]ur A AEA,
Aloysle] muldd o FeAlold Helx HIA NH 20 A AFA FEE BEEE AFEY ARgo] wof
2 91| Table 67 o] WCAG 201404 A|AJeh= F 71241 IE Yl H&S B AE F5% oEes 7
A AAS A7 AHY 1Y) Gold, &89 &o] I SitH26]l webA wEA A&gE= ngskel stEy
3, olalel BolA, BuAs Ve LR 8}%Eﬂ[25] ol £ FF 2viE glo|xe] VEARR] Ao R F5F
TE BFE T AFolE niabe] ok, Aol 79 oF A wATE DHEAEA i ate] HH A9
I A%, Bakd 717] ARGl BRE A ol A, @4 2 AEAlE 2 ¢ At
Bz7)e o8 v Tl wet Fal=o] i o] & b 2 Al E Adedrete] xpEshE Wete
7t 7-97F el ofof ek g Aofdlolnt =91 = uHAke AAA, AAH TS st AAY
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217 o Hghet ¢ WKUQke] AA Eojok g}
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A Fohs AR FA 0] AR ol ek Al

13) 9424 AH, http//www.websoul.co.kr/

14) 126 = H2A 2 (WCGA: Web Content Accessibility
Guidelines) 202 Y2R=5 W} 7] o] &8 F JL =
FHL AGAES AL Q) o] Thel=giele] i
A gAY A3k B B Sk el 1R Ag Al

E.;(]O] O}o} Z]—oH 71—.1']—/\4 U1 o] _,] Zb‘l—o _Lt;sjl-g}oq ZO]—OH
bt neA el mazel A & & ek

15) ITU(International Telecommunication Union)el| A 1677]=
o] ICTel| gk 4, ol &k, &84 58 TH ket
ok veke] JRFA W e} F7RE ARAXNE FTHA
o2 Yehlle AFE '07d7hA tAE 718 A4(Digital
Opportunity Index)9t A BEA17]3]A4=(ICT Opportunity
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Ao whel '09@HE ICT BAxs=2 T3 2wt
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Weak points of the elderly items of

Understanding information(recognition)
Cognitive factors 5 .
Reaction rate(decision for operation)

Visual Design factors
Visual factors
Screen(interface of digital devices)

Operation(simply touch method)
Physical factors
Size and position / Layout

Fig. 6. Guidelines for eliciting information accessibility
improvement indicators for the elderly
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items of

lity for the elderly

Understanding information(recognition)
Cognitive factors

Reaction rate(decision for operation)

Visual Design factors

Visual factors

Screen(interface of digital devices)

Operation(simply touch method)

Physical factors

Size and position / Layout

Index for improving ibility of i

Use of multiple elements for recognition or warning (sound, vibration, visual emphasis)
Alternatives(art text, subtitles, clarity) and unity of the design, simple interface pattern, high relevant graphics
Time factors(avoid time-limited contents and Control of automatically changing content)

Visual layout(simplification of the hierarchy, my position, more than 6 menus)

Color distinction(foreground and background, contrast, around the font etc.)
Text(high readability and information delivery, type, spacing, number of fonts)

Icons(simple form, identity of the App., strong contrast, easy symbol)
Size of screen(screen magnification, size of buttons and texts etc.)

Focus(high contrast, user's focus of the important information, Visual changes consistent with everyday life)

Control with simple operation, take more time to recover from their failure and prefer touch screen
Touch screen functions(Multiple clicks, two-finger tapping, slide, and drag functions should be provided.)
Easy navigation(skip repeating region, providing a title, appropriate link text and given enough time)
The accuracy of the touch, button size and spacing and response time adjustment

Preventing irritability, Logical movement of the keyboard focus and controllability of response time

Controlled by the click action(Complex clicks like Multi-tap, slide, drag and drop are replaced by simple clicks)

Fig. 7. The improvement index of information accessibility for the elderly
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