Master’s Thesis

Mobile Application Design for People with
Visual Impairment

Hanseul Cho (% $t &)
Department of Creative I'T Engineering

Pohang University of Science and Technology
2017






K7 of e gk Bt o] Zaj7o] A
t2}9l

Mobile Application Design for People with
Visual Impairment



Mobile Application Design for People with
Visual Impairment

by

Hanseul Cho
Department of Creative IT Engineering

Pohang University of Science and Technology

A thesis submitted to the faculty of the Pohang University of
Science and Technology in partial fulfillment of the
requirements for the degree of Master of Science in the

Creative I'T Engineering

Pohang, Korea
6. 19. 2017
Approved by
Seungmoon Choi

Academic advisor



Mobile Application Design for People with
Visual Impairment

Hanseul Cho

The undersigned have examined this thesis and hereby certify

that it is worthy of acceptance for a master’s degree from
POSTECH

6. 19. 2017

Committee Chair Seungmoon Choi
Member Jae-Joon Kim

Member Youngwoo Sohn



MCITE % St &. Hanseul Cho

20152552 Mobile Application Design for People with Visual Impair-
ment,
A7t Aolele ofgt mutel o ZalAlol A vkl
Department of Creative I'T Engineering , 2017,
[75p, Advisor : Seungmoon Choi. Text in English.

ABSTRACT

In this thesis, three mobile applications are proposed to solve problems
which visually-impaired users are confronting: 1) calendar application; 2) cam-
era/album application; 3) accessible mobile game for mixed-ability group. To
utilize a smartphone not as a simple visual-to-audio converter but as a key de-
vice to help visually-impaired users, their distinct characteristics were analyzed
and applied to the designs of the three mobile applications. For the calendar ap-
plication, the design was focused on delivering 2D information about schedules in
easier ways using searching and vibration feedback. The result showed that using
the proposed application, visually-impaired users could complete predetermined
tasks in a shorter time with an improved satisfaction level than using a default
iPhone calendar application. For the camera/album application, audio tagging
function was proposed to help visually-impaired users recall photos’ contents.
Participants in a user study could utilize the proposed application to take and
identify each photo. Finally, this thesis conceptualizes a new interaction concept,

equal-level interaction, which aims to enable visually-impaired people to have the



same roles and provide similar levels of contributions with sighted people in activ-
ities in mixed-ability groups. An effective audio-assistance method was suggested
and applied to a smartphone application. Results demonstrate positive support
for realizing equal-level interaction. The results of this thesis can contribute to

designing accessible mobile UI/UX for visually-impaired users.
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Q1 3.83 4.50
Q2 4.50 4.00
Q3 4.17 3.83
Q4 4.17 3.83
Q5 4.33 3.83
Q6 5 1%
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2.7 Conclusion
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Group Tag Visual Ability Age Gender

Vi1 B 22 F
1 S1 S 26 F
S2 S 22 F
V2 B 21 M
2 V3 B 28 M
S3 S 21 F
V4 B 21 F
3 S4 S 21 F
S5 S 21 F
V5 B 25 M
4 Lv1 LvV 22 M
S6 S 22 F

Table 4.1: 4 7} WAz} 2129 74 D AKX B: AW, LV: A&, S: Aokl

2 AYHe o] F§HGon] 4 TFo] 203087 AYL ZAt NAFAEo|

A BE2]= Wiebe 5 9] revised User Engagement Scale (UESz)E A5}o] A5
o} [21]. UESzE= Focused Attention (FAz), Perceived Usability (PUz), Aesthetics
(AEz) Z12]11 Satisfaction (SAz)] Y] 71A] 842 AU H7I6HH, Ade] EA

S Ht95HA] F3F User Engagement Scale (UES) [39] 40, 41]3} Flow State Scale

—~

FSS) {2 A3t A9 o B2 A AYe] HEALS 2T 4 g 4
Safolct. 71£9] UESz: We| Seflojo] AY A5 9 A2 Aojelnt Aetelo] &

ASt= Mixed-ability 12 7Hg5HA] ¢t7] wizofl &2 HE oA A-85t= A

~ K7 —



Figure 4.4: Zdo]o]So] Aol £7]: v,

£/l BHA| Table (.27 o] 4stdct. AR 252 ZF EaFol tiefiA] 5-point

Likert-Scale® -2H5}4th.

4.4 Results
A ZF Zefiql mAARpe] AFA AR Lo Tabldd.3loF 2ottt A A E21¢l 1
Azt LVI-S ALl B E nA PR} = ofo|&Z-& AREolH, ofo]&Z o] AFY 2H

A2 7ol Ql A7 ViE HA =L 713he 7 A ddRgo] | A7At=, 28 PC

A= Ade AQ E712L A Fehal gEskh
UES 4+ 23} Table Zroret.

Equal-level QIE]&H A& Hrlst= o] 7 ZQ25F 2591 Perceived Usability



Factor No. 73}
Focused 1 Ui o] A9e] Baae] 2418 A 7be & Bt

Attention 2

UH o] Ao el 8] 2EAch

=
AYS sk < Aol Wt

1
2 Aol E#o] 7)ol LA
Perceived 3 W7t AYe kA Bed 28 A5 ol 571 sl
Usability 4 AL-E k= AE-E HelA 2 FEoldet
5 A& sk St U7k Yokt 52k okt
6 RE Agho] Aol EPH oz Foldt 4 gtk
1 719le e gol gict.
2 Aol 238 #ojobge AMgsl7]o] wHE A k.
Aestethics 3 AQ 9] g ut oln| 2] 7} vl EQITh**
4 AL Azt o = o] glek
5 Ao 237 #lojobg AZtH oz ghE AR Yk r*
1 Lol AYE AL T AL
Satisfaction 2 E o] AL W A7} AHEENA 1Y Aot
3 AL sh710] 74217} A get
4 AYE g AL Aulrt
1 RE Agho] S5o1 Aol edgittn Aztstest
Others gHlo] I olf= T3t

Aol wralel gt Belo] 4528 A2 olopr] SIS

=
Table 4.2: & 0] 540 27| 45 UESz A& 2 =5%. *HA+=
=

ojel RS o
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Tag 237 26 AR AL 7ZHA)  AUHEE A4717HE) AREE R GF MCF

\%! Apg 10 9 ofo] = 2 2
V2 Apg 10 3 ofo]Z 5 4
V3 Abe 4 4 ofo] = 1 1
V4 Apg 3 6 ofo] = 2 1
V5 AHE 18 5 ofo] & 5 5
LV1 H| ARG 14 6 A A=A 5 5

Table 43: A2 ofel AGAES A 4B A3 CF: AY] Bt o5,
MGF: ZHtd Aldof tigh &%, o< = 5-point Liker Scale2 7}(1-0f-$-
o

]
ols3ShA] e, 5-Hl-¢- <59t
Factor No. A Hat  AJZf Aol J7kaF Akl 71k
Focused 1 4.33 4.40 4.29
Attention 2 3.50 3.60 3.43
1 2.08 2.80 1.57
2 2.17 2.20 2.14
Perceived 3 1.17 1.40 1.00
Usability™* 4 1.00 1.00 1.00
5 1.50 2.20 1.00
6 1.33 1.40 1.29
1 3.67 3.80 3.57
2 - 3.40 -
Aestethics 3 - - 3.00
4 - - 2.71
5 - - 4.00
1 3.42 3.60 3.29
Satisfaction 2 3.58 3.60 3.57
3 3.83 3.60 4.00
4 4.25 4.20 4.29

Table 4.4: ﬂé_l@x]-—‘é—iﬂ At AR & A7} 5-point Liker Scalez2 3 7H(1-1-9-
014514 9, 571 %),
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Needs for Accessible Game
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