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A Study on User - centered Usability Elements of User Interface Designs in an
Augmented Reality Environment
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ABSTRACT

In order to complete the AR Ul design simply and quickly, the usable factors were studied in this thesis. The
primary aim of interface design is to increase the usability. The various factors should be considered together when
we evaluate the usability. The idealized usable working model is based on user—centered with the aim of perceiving
the interests of users, operating easily and completing targets. In order to ensure the types of usable factors, literature
survey method had been used and a total of 85 usable factors had been collected by this survey. To make the usable
factors can adapt the augmented reality, the concept of factors should be redefined. We extract the items which is
adaptable and user—centered, combine or delete the items that have the same meanings and finally select 25 usable
evaluative factors. Then we take HCI professional as the object and collect the data by Heuristic Evaluation. We
systematize the usable factors by Principal Component Analysis, and . observe the correlation between the usable
factors and classify those which have high correlation.
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Table 1. Usability assessment elements

to prevent error, 23.undo and redo should be
supported,  24.Good visual design, there is no
substitute for a good graphic artis

ISO 9241 1.Effectiveness 2.Efficiency 3.Satisfaction 4Context of
_11[12] use
ISO/IEC
1.Learnability 2.Operability, 3.Understandability
9126[13]
S. Lee 1.Durability 2.Safety 3.Size 4.Familiarity

5.Arrangement  6.Attractiveness 7.Complexity
[14] 8.Simplicity

1.Effectiveness 2.Efficiency 3.Degree of satisfaction
4.Comprehensibility ~ 5.Learning ability 6.0perating
ability 7.Preference 8.Surmissibility 9.Ease of learning
10.Empirient performance 11.System potential
_]. Kim 12.Reuse options 13.Is it easy to use? 14.Is it easy
to learn and teach? 15.Is it easy to learn again?
[15] 16.Is it easy to learn or get rid of wrong habits?
17.Is it easy to avoid inconveniences? 18.Is it easy
to support? 19.1s it easy to appreciate? 20.Is it easy
to share in a group? 21.Is it easy to integrate with
traditional methods?

Element

1.Visibility of system status, 2.Match between system
and real world, 3.User control and freedom,
4.Consistency and standards, 5.error prevention,
6.Recognition rather than recall, 7.Flexibility and
And efficiency of use, 8.Aesthetic and minimalist design,
R. Mack 9.Help users recognize, diagnose, and  recover
from error, 10.Help and documentation, 11.Skills,
[10] 12.Pleasurable and Respectful Interaction with the
User, 13.Privacy, 14.subjective  satisfaction,
15.Memorability, 16.Learnability, 17.Efficiency

J. Nielsen

1.Reactivity, 2.Short-cutting, 3.0evelopmental

sensibility, 4.Preventedness, 5.Error repair,
6.Predictability, 7.Familiarity, 8.Generalizability, 9.User
[16] liquidity, 10.Controllability, 11.Public property,
12.Multiple-handedness, 13.Personalization,
14.Re-time of change, 15.Comprehensibility

1. Core functionality should be understandable within
an hour, 2.system should be speak the user's
langage, 3.System should understand the user's
langage, 4.Feedback should be provided for all

actions, 5.Feedback should be timely and accurate,
6.UNIX concept should be minimized (ingeneral,

minimize underlying system concept), 7.user
sensibilities should be considered, 8.Functions should
be logically grouped, 9.Interface should be logically
ordered, 10.core functionality ~should be clear,
11.physical interaction either the system should be

J~ ROBIN natural 12. system should be efficient to use, 13.

[11] reasonable defaults should be  provided,
14.accelator should be provided, 15.users should not
have to enter system — accessible information,
16.Everything the user needs should be accessible
through the GUI (or, in general, through whatever
interface  style is chosen fir the interface), 17.the
user interface should be customized, 18.system
should follow real-world conventions, 19.system
should follow platform interface  conventions,
20.system should be effectively intergrated with the
rest of the desktop, 21.Keyboard core function
should be supported, 22.system should be designed
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Fig. 3 Selected usability assessment elements

1319



JKIECS, vol. 13, no. 06, 1317-1322, 2018

4.2 AH84 Hrtaa A7

AdE AMA 8AES AASAYE HEA T
A& ¥4 PCA(: Principle Component Analysis)2]

A 7ol =AU

Tip Ty, T, Fiofih 6,
7=|"™ | p=| T2 :
n In’ nxXp fﬂ Mlnxe
(1)
)‘W /\J) )\1”4)\1” €1, €€ €
™ : €, :
A(:i 1 : |A7 1
)‘n . )‘n, nxp En n, nxe
BN 98 A3 ol ZEFE B2A), F
(891 54 4), A8 Pah), ATAH 229

Uk ol Alkxde Foldh

(fi2+f 2442 =1, 2902 EFEsd

7] W
1
n—1

]

fllfll +“‘+f’mf7ll =0, ar

flleh-ﬁ--"-ﬂ-fnlem =0, Zt

Egolth, aga HxF 2902 A2 HYo|t} o]
Ak 23 AATS FEAS A% 2l

c

Correlation, ; = kZ}l/\. X, =7 (2)

C
Commonity = E)\lz = R?

i=1

A3 A3} A2 F(factor loading)o] 04Xt}
& FEE MddHd. a2y Feedbacky}
Interacton 4% A5zg Qo7 HE Zo] HH
stk gekso] AMA) @9lo]l 3 Al I
Leamability, Satisfaction, Uniformity, Consistency
229 7% Experience £¢108 BE Ao HHs}
v dgEo] FHA 8l £3 AFTh 183
Graspability= &84 £.200]7] wfZd] 3HA 22
o7 ¥AFT E Attractiveness "R Lo 2
F oHJed g 0401739 g ARl 2 4
A a9low F AA.

¢

AT

1320

it = H 4
E2 72 M2 24

Table 2. principal component analysis

Variable Component
1 2 3 4 5 6

Controllability 916 | 242 | 074 | .066 | -.148 | -.168
D”ea?i"é':”'p“‘a a0 | 270 | 15 | 047 | -i57 | 057
Input_method 744 -.019 | -.094 .003 -.032 189
Interaction 718 .231 -.187 .204 -.143 .406
User_Control .692 420 -.072 .246 .295 .359
Efficienc 614 .384 -.043 .100 .506 .208
Feedback .073 .861 125 .006 .239 .223
Ease .254 .860 -.039 .257 145 -.036
Ease .360 .857 .092 .048 193 -.104
Simplicity 181 .850 -.066 121 .067 -.242
Predictability .138 -.010 .897 -.039 .267 146
Consistency -.337 190 785 .056 -.225 143
Familiarity -.141 -.286 778 -.110 .336 -.086
Visibility .009 .036 -.148 .837 -.091 157
Size .335 101 .353 .819 -.206 .019
Attractiveness 197 .236 -.122 778 -.247 | -.193
Arrangement -.100 105 .321 752 .352 -.250
Sublecte.sals | 105 | 264 | 088 | -114 | 905 | 159
Effectiveness -.105 .264 .088 -114 .906 -.153
To‘erai”;l:f””c 212 | -041 | 426 | -008 | -.085 | .743
Durability .266 -.035 | -.362 -.085 | -.205 713
Accuracy .001 221 -.060 414 .369 -.573
Prevention .258 .020 -.343 -.103 .138 -.037
Error_Indication .092 .052 -.294 .221 -.140 | -.153
Congruity .199 179 .683 297 -.116 | -.117
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Table 3. reliability analysis of different factors

Alpha of
Cause Element
Cronbach
Interaction Controllability, Input method, Direct,
Manipulation, User Control, .882
support A -
Interaction, Efficienc
Learning Feedback, Ease, Learnability,
. .931
Support Simplicity
Experience Predictability, Consistency, 757
Support Congruity )
Cognitive Visibility, Size, Attractiveness, 807
support Arrangement, Accuracy )
Emotional Effectiveness, Subjective 616
support satisfaction, Familiarity, )

FEAE HAHA AFHooF = YFEo|n
Experience Supporte AREA7} AFs 24 %
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