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Abstract This study was conducted to improve the convenience of design of mobile VR devices use in a way
binds smart phones. Research on traditional mobile VR devices is insufficient. So the first survey was conducted
on users 100 to understand the current status and status of mobile VR devices. As a result, it was found that
the satisfaction with the convenience of use was significantly lowered, and countermeasures were needed. Then,
a second survey of 30 Heavy Users was conducted to find out specific usability and problems of mobile VR
devices. Through this, problems, ease of use, and other opinions of mobile VR devices were found. The survey
results were analyzed through the Descriptive Statistics Act, and it was found that improvement was urgent due
to low satisfaction with wearing and network. In-depth interviews were conducted with the same respondents.
As with the problems derived first, problems such as wearing satisfaction, excessive head weight for long-term
use, and lack of content could be found. Based on the previous studies, the focus group interview consisting
of 6 experts derived the ease of use evaluation element. It consists of elements that can satisfy the convenience
of use of mobile VR devices for creation, wearing satisfaction, network, morphology, learning, and spatiality,
and has a total of 26. Using this evaluation elements, it is intended to provide better ease of use to users who
will use the mobile VR device.
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Fig. 1. Components of mobile VR device
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Table 1. Detine ease of Use
Name Detine ease of use
International 5 Le"?“f““g theory
L 2. Efficiency
Origanization for
B 3. Memory
Standardizaton
10S) 4. Error
5. Satisfaction
1. The technical environment that
makes up the product
Nigel Bevan 2. The physical environment that

comprises users, tasks, and peoducts
3. Social and organizational
environments including all environments

1. Quality of interaction of components
within the entire system

-1. Quality of interaction can be
measured by validity, efficiency, and
satisfaction

1-2. The quality of the interaction can
be explained by correlation with the
overall system, including components
of the user, task, product, and
environment

Miles Macleod

1. Learning ability

2. Efficiency
Jakob Nielsen 3. Memoryabiity

4. Error

5. Satisfaction
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Table 2. Survey Overview

To find out status of use about mobile

Subject to Survey VR device

People with experience using mobile VR

Survey Target devices

Survey eriod 21.07.20~21.08.05

1. Status of use - number of use, time,
reason of use, variety of Mobile VR device
2. Need for improvement

Detail of urvey

3.2 1xt HE2ZA 2t
Table 3. Result of First Survey
Questionnaire Questionnaire Response Percentage
Male 78%
Gender
Female 22%
30~39 42%
20~29 34%
Age
40~49 13%
Etc 1%
Accessibility 38%
Price 32%
Reason for Using
Utilization 22%
Etc 8%
Gear VR 41%
Mobile VR Device Card Board 20%
Type
Etc 24%
Experience of Yes 71%
using a device
including a
controller No 29%
3~4 times a month 35%
Average number of 1~2 times a month 29%
usea 1~2 times two month 13%
Etc 23%
Less then 1 hour 35%
Average time of Less then 30 minute 25%
usea Less then 10 minute 19%
Etc 31%
No 73%
Satisfaction with
using the product Yes 27%
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}\]—0 il o ] ot éEE EO]-M—U:L 27\]— ‘_j-T’:‘J—}\}'E 5. | Satisfaction with manipulating the trigger button.
E 3] Q7}o Q] o|A O Q 1 O] A]
o OH }\]—OZ}"] EH}E’- VR qH]’ ]—‘"] }\]—01‘1:1__,] 00" EH 6. Satisfaction with operating the system button.
S Bl AL oPo T A} B 2} AFLZ AL TH o
o = ﬂ H= ]-E‘L ]- ?l‘ﬂ‘ 27\]— dex ]—‘— 3078 "] 7. | Satisfaction with manipulating joysticks.
3 ol]A n}al Hlo|AE o] &
Heavy user = 2 :1 ] C} = ]- VR q ]- ] ] 8. Satisfaction with using hand grab.
SR X Arog & AEEH7} x3tE ZHk
H“ }_— EH C}'—E O}tq - Ei ]- = s ]- 9. Satisfaction with weight when wearing HMD.
HOJ\A_ELﬁoJx A5} E §A
VR q ]- ] ]— }E ﬂ q- Eq;q 5 E 10. | Satisfaction when wearing HMD.
2 59 mutel VR tutolag 2AR4E ALGHYY o~ .
11. | Satisfaction when wearing a head strap.
S Yolr 1A} HH I, 57K AEIRE Az ZFo
= ]- ]- }M ! 5 ]- ] L_—1 ]E ﬂ © H FH—’] 12. | Satisfaction when wearing it using the length adjustment part.
A ERE St o2 oA et mukd S :
_ _ 13. | Satisfaction with weight when using a controller.
VR tlufol o] B3k EALe} AHGHO Aol T 2ALE
B _ 14. | Satisfaction when you grab a hand grab.
£5) ZHR VR clutol2o] 8% AU S
_ 15. | Networking satisfaction of mobile phone with controllers.
AL F, 20 2 HERA ARG Tl mop
] = 16. | Satisfaction with the shape of the display head.
2 VR tjHo]A9] AFRHOA A= _;,<__' A, Z8 ot -~ T
- . 17. atisfaction with the shape of the head strap.
24, dEY, 4, S, Ta4eld 184
18. | Satisfaction with the shape of the power button.
A, O~14¥W1 A2 A8 WA, 159 22
19. | Satisfaction with the shape of the length adjustment part.
L]E°Jﬂ, 16~239 AE2 FE4, 24, 259 HAE2
= 20. | Satisfaction with the shape of the trigger button.
304, 26338 A2e oz TS Y
’f—;’_%}_/\]' %6‘0]-9,] éﬂﬁ% E'JﬂE SX_] %E‘% 0]%‘8}01 21. | Satisfaction with the type of system button.
22. | Satisfaction with the shape of the joystick.
Bastgon 1~25M RS 1AEHS BuE), 238
23. | Satisfaction with the shape of hand grab.
(&F= ENS), 39 (B9), 49 (&g ©5), 59 (o P S
=AY A olo ~ 1:. o 1R(ulo Satisfaction with space constraints among VR experiences
5 )‘_‘E TAEol 3low 26~33W e 1H(E 2. through mobile VR devices.
o (= o A(HE A(z=Z =
| q-)’ 28(Fe oY q-)’ 3 ‘:'(EO)’ @ % o5, | Satisfaction with space constraints when using a controller
Q-) 5?\(_:[1(11]1_(’)_ _‘lx’-';g_Q-)E ?.Aé];]ﬂ g}\q 22]_ /}_j_%}_}\]-g] * | while experiencing VR through a mobile VR device.
M8E Table 4, AEZRALS] AL Table 58F 2t} o6, | The step of attaching a smartphone to a display head is
easy and quick to understood
i 77 The step of using the head strap is quickly and easily
Table 4. Survey Overview * | understood.
) ) ) ) 8 The step of using the power button is quickly and easily
Subject to Survey The convenience about mobile VR devices | understood.
Survey Tarcet People with experience using mobile 9. 12:'|Stesd§;§£g the length adjustment part is quickly and
v 9 VR devices more then 2 years fy u .
20 The step of using the trigger button is quickly and easily
Survey Period 21.09.10~21.09.18 " | understood.
Easy—to—use by define ease of use of 31 The step of using the system button is quickly and easily
. f . . understood.
. mobile VR Device (Control, Satisfaction
Detail of survey -
about. wear, Network, Shape, Spatiality, 2 The step of using the joystick is quickly and easily
Learning) " | understood.
The step of using the hand grab is quickly and easily
3. understood,
Table 5. The Second Questionnaire i
No. Questionnaire _
3.4 2xt HEZAL Aot 3 24

1. Satisfaction with attaching a mobile phone to the display head.

2. Satisfaction with adjusting the head strap to the size.

SHARE 2199 €4, 9989 oA 18 204 87
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Table 6. Result of second Survey-Control

Definition No. AVG MED SD VAR
1 2.86 3 0.937 0.878

2 23 2 0.876 0.768

3 3.13 3 0.973 0.947

Control 4 2.93 3 0.907 0.822
5 3.63 4 0.889 0.791

6 3 3 1.05 1.103

7 3.26 3 0.944 0.891

8 2.53 25 1.074 1.154
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Table 7. Result of second Survey-Satisfaction

about wear
Definiton | No. | AVG MED SD VAR
9 2.03 2 0.889 0.791
10 2.2 2 0.805 0.648
Satisfaction | 11 2.7 3 0.915 0.837
about wear 12 3 3 1.05 1.103
13 | 3.6 3 1.014 1.029
14 | 266 3 1.061 1.126
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Table 8. Result of second Survey—-Network
Definiton | No. | AVG MED SD VAR

Network 15 24 2 0.77 0.593
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Table 9. Result of second Survey-Shape

Definition No. AVG MED SD VAR
16 2.83 3 0.833 0.695

17 2.33 2 0.958 0.919

18 2.96 3 0.718 0.516

Shape 19 2.56 3 0.897 0.805
20 3 3 0.946 0.869

21 2.76 3 0.935 0.874

22 2.66 3 0.758 0.574

23 32 3 0.996 0.993

9] Table 92 Fef/dol ot mutd VR tjupo] A9
AHEHY AR SEUES V&AM E BA%H
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Table 10. Result of second Survey-Spatiality

Definition | No.| AVG MED SD VAR
Soatiali 24 | 333 3 1164 | 1333
patiality 2% | 3.1 3 1093 | 119
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Table 11. Result of second Survey-Learning

Definition No. AVG MED SD VAR
26 2.66 3 0.958 0.919
27 3.46 3 0.973 0.947
28 3.06 3 0.907 0.822
Learning 29 3.26 3 1.048 1.098
30 3.26 3 1.014 1.029
31 33 3 1.022 1.044
32 3.8 4 1.126 1.238
33 3.9 4 1.142 1.305
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Table 12. In-depth Interview Overview

The convenience about mobile
VR devices

Subject to
In-depth Interview

People with experience using
mobile VR devices more then
2 years

(Same as the 2nd survey
respondent)

In-depth Target
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Table 13. Evaluation Principles for Ease of Use of
Mobile VR Device

No. Evaluation Principle

1. It should be comfortable to wear

Survey Period 21.09.10~21.09.18

1Al 7ERl A “Hﬁi Xéli% oy
s 23 7He + 4
S ot E 5 SZl‘: =3 *l“féH A, Zetd £ 2
o] fiARS, Ed 34e] A A xekd 9
Ao g Wige "oy, Ad=x 7= 59 2AHS
F7h2 EAT o Al Al AERARE TR R
FA00 izt EA1O] Al AFE U, wEkA BT
oMz 28 WFHE gzt FE2 B Alesfor &
AOZ Holth

2. Smart phone attachment should be simple

The connection between smart phone and VR device
and controller should be simple

The process of adjusting the size to fit the user should
be convenient

5. | The stage of use should be simple

6. Search for the desired features should nor be complicated

7. It should be convenient to use the desired function

s It should be convenient to use according to the
} function

9 It should be possible to disinguish founctions must be

distinguishable

10. | It should to minimize movement

11. | Storage should be convenient when not in use

12. | Fixing errors should be simple
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13. | Controller usage should be intuitive

14. | It has to be natural in performing movements

15. | Have appropriate design in the use of the device

16. | Have appropriate material in the use of the device

17. | It should not be heavy in the use of the device

18. | It should be available without prior training

19. | It should not be difficult to wear for a long time

20. | It should be able to obtain information easy

21. | It should have an intuitive design

22. | It need to minimize information

23. | It should not be too hard to use

24. | It should not be uncomfortable when using a head strap.

The network of mobile phones and joysticks should be

5. smooth.

26. | The fever should not be severe when experiencing VR.

5. 917 23
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