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[Abstract]

The increase in remote working due to COVID-19 has led to the development of digital technology, but this is another barrier
for the blind. In this paper, we propose a GPS-based digital content and interface design to help visually impaired people
understand the inconvenience and problems of using public transportation. Based on a background study, we identified the current
status of information media mainly used by the blind and inconveniences when going out. The users’ pain points and needs were
identified through persona settings and user journey maps. This service design can help improve the mobility rights of the visually
impaired. Through prototypes, usability tests were conducted to verify the effectiveness of the service.
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Table 1. Visual impairment rating

Visual
Impairment Characteristics
Rating
Lv. 1 a person with a good eye vision of 0.02 or less
Lv. 2 a person with a good eye vision of 0.04 or less
Lv. 3-1 a person with a good eye vision of 0.06 or less
a person whose vision of both eyes is less than 5
Lv. 3-2 : e
degrees in each direction
Lv. 4-1 a person with a good eye vision of less than 0.1
A person whose vision of both eyes is less than 10
Lv. 4-2 . ) .
degrees in each direction
Lv. 5-1 a person with a good eye vision of 0.2 or less
A person whose sum of the viewing angles of both
Lv. 3-1 eyes has decreased by more than 50% of the normal
viewing angle
Lv. 4 a person with poor eyesight of 0.02 or less
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Table 2. Related application content/interface analysis

App name Contents Features Layout
— It provides multiple functions at once when
An artificial — Image information such as simple text, running Al mode.

H - intelligence—based face, bank note, etc. is recognized, — The service is carried out with the camera
visual aid application analyzed, and provided. and the recognition button at the center.
that allows you to — The sentence structure is out of order in — Small icons may be located at the top and

n receive visual Korean. bottom, making it difficult for a user to use.

Sullivan + information by voice - The accuracy of face and image recognition | — When a lot of information is recognized by
using a camera is poor. the camera, voice guidance is constantly

provided, causing confusion.
Applications that
r 3 provide location — It provides information on the location of

° information and road

guidance services for
surrounding facilities

based on their current
location

G-EYE+

surrounding facilities and road guidance
services based on the current location.
— There are limited places fixed on favorites.
— The speed of voice guidance is too fast.

— It provides high recognition yellow and
readable bold fonts.
— The depth is long.

ff
N}
Public remote

control for the
visually impaired

A public remote control
application that
operates voice
guidance and 10T
sound signals for the
visually impaired

— It is possible to easily operate a voice guide
and an IOT sound signal with a mobile
phone without having to carry a public
remote controller.

— There are no devices being searched
around, so the range of use is significantly
low.

- There is no on/off function of voice
guidance, causing confusion in the use of
amblyopia users.

— It uses black and yellow contrast,
large—sized icons with high visibility, and
fonts.

— It provides a page detailing the features of
an application so that not only the visually
impaired but also the non—disabled can
understand what the main features of the
application are.

A blind walking
application that
provides trail
information to blind or
low vision people and
requests information if
there is no information
about the trail

Wi

WalkWith

— It provides desired trail information and
real-time walking directions through trail
search and filter functions.

— It provides real-time walking navigation for
walking trails and subway locations close to
the user's location.

— The scope of the service is limited, so the
service cannot be used in areas where there
are no trails or subways that lack
information.

— The favorite promenade function allows you
to store frequently visited promenades.

— Using icons that can be checked
immediately without a long explanation, the
amount of text used was reduced.

http://dx.doi.org/10.9728/dcs.2023.24.6.1151

1154



WS AFehn Aol dg Aut gl Aol JRE

2% 5 3l Azl wa ojZe)Aoldol. Auw

e 71, 1213 AR AN AR Akl ) sk

WAl e AlgRT. Ea, Z7

52 AFH An B oL B9k 54
= 4

f
N
2
o
0
102
>
o iy
m

5, 9121 91 oA A AFHH A AF W)
7k @gslof glof st BEG Az Askdo] g A
oo A= A2 E AL 5 gtk @Al itk ko

H 2Eo] FRol mEW SN 2/23% 750l §lo]
’\] ARgAE 0] ARE-3h=H] Qlo] E&to] WA= A7t
=3
AY Fel=9o] AR IAI U= SlEFlo] 2~ AR &
He Aud 2 WA dElH ZE2+= Al(Artificial
Intelligence) & A3 A] @ 7]5-& Aest I g glo] &
214, A= Q14], ow|A] AL 7|5S gk Hol| AlFste] H
gert. T2 FhEtel Y- 14 HESR AH|2Tt 21
sE|o] HlalA] A& AMAIS B JYAIRE, 717} 2R ofo]
5o A, shdtl fix|ste] AR} dEEt] ofEe 4= 9l
ek wE=g, FhlEtE B ARIF /XA w54 kit
= §lo] AlgEo] Zks o7& = vk eAIE ] AN
o HAR Aofo] FEAe JAAE & = Ay} 7}

el
ul

¥, 19 rultl

103;9

A =0 Bl ZEZ AFdle] =& ALRA

1 0 3L —
w §Oepth)7h 0] AHEAE BE AR B4 S A
ok @k EAel Ak, A AR A RIS B
durle 2 27]9) ofolEnt EEE AHGSHa A vl

o

o wghile] EQIES AMgle] FAS ¥k 1
SR FANHOT Aoz Sk Al

A )5S AT Aol AlFete] AZbgelle
ohLje} ugelelE SfERlelde) T sl #ad
A & 5 QEE Sk, vl WA 912 9= ) 47 glol

= selal] 4% ololEe AFH 0w Fgsjo] Hrre)
A8 B0, AL 25 An Aol el s of
B Abgol Bk @l gl

el 8-S FFHu BEals Aulat 24 7
52 Fa waAel B4 2HgS Folx AiRle] Aeld wek
71 Aol Psshes AASKT BY, Reg FES

= ok SR Aoz AL BT A A7
oI S ABE I A2, AR A A
W Q1A AL tige] BrSele] Abgel gl Aol
219l

A A3k, AZPgelelge] Ful, A Bel@ Al
tlafol2=o] A9k 2 AARE Arl An. Qv 2RE, Y-S

9 g4 12 50 el sk AL 259 4 3

% 9 ololitel 49 28, Bl
clob% P40l Hasihs AL o 4 A

wheb 2 A AZpgelelEe] ALgalle] Aokl
B3 @42 UAY Auls Zelzeld Helg weld A

AlztEofel o| S3 7HA 2 21t GPS 7|8 CIXIE ZTI =9 olE{H 0| A ElA}el

Wl EElze] B4 B, Beh A9 A8AE 7 kel
9EE GPS i UAY ZEl=s) <lE o) UA1E Al
SrshaA gt

2-5 4Lt (Persona) A&

a9 33 Zo] - 7HA 9 HavE el Have
AREAL FA Al ol AR W E T shuE, B36t

aL oFEE AREARe] S sk 7MEe) ddes AAgEl
AR oldlslar #Ql EIES} Y=E Zolrl= 7Helth
B Aol HAaUE o ZE]Al0]e] I ARERIQL A7l
I o ZgA)HS AR E X Ed= B EE U xs= 7P
ol A3 A ofEefAlol S 1% Al H=f
THS flal AejE it

@ Blind User

Name : Choi Hyun Ji
Age: 22
Feature: Acquired blind student

Choi Hyun-ji, who is about to return to school after taking a leave of absence,
wants to commute from home to school. However, Hyun-ji feels confused by
the different street environment than before the vacation. Hyun-ji thought of

a traffic information application for the visually impaired and downloaded it,
but Hyun-ji, a low-sighted person, felt uncomfortable using the service because

it even provided unnecessary information.

= @ Blind’s Parents

Name : Lee Jun Seob
Age : 44

Feature: Non-disabled parents

Lee Jun=seop's daughter, who has a blind daughter, went from a special school
to a general high school. Unlike middle school, which was run by a school bus,
her daughter had to walk to school, and Jun-seop instructed her daughter to
download a transportation application on her mobile phone to receive voice and
other services. However, the installed application did not provide road situation
information that changed every time, and the kiosk installed at the bus stop did

not provide voice function, so Junseop's daughter felt uncomfortable.
T8 3. z[EX|2} olFEYe| HALt
Fig. 3. Choi-Hyunji and Lee-Junseob's persona
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Table 3. Usability test questionnaire
Questions

1 |How many times a week do you go out?

when you go out, what public transportation do you often
use?

When you go out, do you use maps, directions, or public
transportation applications?

4 |How often would you use this application/kiosk?

How often would you use a service that links mobile and
kiosk?

6 [What do you think is the disadvantage of the service?
7 |What do you think is the improvement of service?
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