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Abstract A framework has recently been developed to evaluate the user experience (UX) design for a virtual reality
(VR) indoor bike. However, no comparative evaluation has been performed for an actual product using this
framework. This paper investigates the effectiveness of the framework and identifies some problems when applying
it. To validate the framework, we applied the proposed framework to a Korean VR indoor bike (KoVIB) prototype
and VirZOOM, a commercial VR bike. The evaluation criteria consist of usability, emotional aspects, user values,
and sense of reality. These four criteria were interpreted to evaluate prototypes and include 13, 6, 8, and 16
sub-elements, respectively. The results revealed the strengths and weakness between the Korean prototype and the
commercial product, which are valuable for promotion and improvement. The framework helps to identify some
problems when applied to real domains. As a result, we recommend a revised framework to compare prototypes with
existing VR bikes.
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Table 1. Revised UX Elements with Justifications
- Elements In Remarks
1 |Simple operation [0)
2 |Ease of system access (0]
3 |System control through HMD (0]
4 |Accuracy of the operation (0]
5 |Providing information(Current position, Direction, Speed etc.) through| \,\ |KoVIB: no need for direction(free movement). Both: no current
HMD pos.
Usabiliy 6 |Clear background display N/A |KoVIB: for mountain usage. VirZOOM: for general road Map
(13) 7 |Recognition of information provided (0]
8 |Easy menu control N/A |KoVIB: a single menu
9 |Easy memory of operation process
10 |Intuitional understanding how to use the system (0]
11 |Preventive function of human errors(Cancel, Warning, etc.)
12 |Feedback related with inputs N/A |KoVIB: no button, and only handle and pedal
13 |Providing of help function N/A |KoVIB: no need for help function due to above
1 |Refined design (0]
2 |Simple design (0]
Emotional | 3 |High quality and low price 0
aspect
(6) 4 |Causing users' interest (0]
5 |Immersing degree (0]
6 |Less display fatigue(simulation sickness) (0]
1 |Feeling achievement (0]
2 | Self-satisfaction (0]
3 |Feeling joyful (0]
User 4 |Providing energy and vigor (0]
values
(8) 5 |Useful to operator 0
6 |Able to change the system specifications to operator's preference | N/A |KoVIB: a single menu. Both: no way to change preference
7 |Unique and interesting system (0]
8 |Valuable and precious system (0]
1 |Adjusting left and right direction through handle (0]
2 |Adjusting velocity through pedal (0]
3 |Dimensional movements of bicycle (0]
4 |Reflecting the effect of operator COP change on bicycle movement| O
5 |Menu selection according to operator’s gaze N/A |KoVIB: a single menu.
6 |Degree of FOV(Field of View) according to lateral head motion (0]
7 Degree of FOR(Field of Range) according to up-and-down head o
motion
Sense of | 8 |Degree of satisfaction related with total distance driven N/A |KoVIB: prototype under development
r?lilsl;y 9 |Degree of satisfaction related with road width N/A |KoVIB: prototype under development
10 |Degree of satisfaction related with a variety of road conditions 0
11 |Degree of satisfaction related with a variety of curved roads N/A |KoVIB: for mountain usage. VirZOOM: for general road Map
12 |Degree of satisfaction related with image resolution (0]
13 chgrcc of satisfaction related with renewal rate of image 0
rame(frame/sec)
14 |A variety of sounds(Including environmental sounds such as wind) N/A |KoVIB: prototype under development
15 |Detailed map condition N/A |KoVIB: prototype under development
16 |Degree of satisfaction through the use of network N/A |KoVIB: prototype under development
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Table 2. Result of UX Evaluation(KoVIB vs. VirZOOM)

Degree of
satisfactiinXCertainty Difl?e\;ilce
Questionnaire Avg,(Standard Dev.) (KoVIB- P-value
KoVIB VirZOOM VirZOOM)
1 3.52(1.01) 4.16(0.89) -0.64 0.013
2 3.77(0.81) 4.36(0.73) -0.59 0.002
3 3.20(0.91) 3.70(1.30) -0.50 0.022
4 3.27(1.12) 3.86(1.21) -0.59 0.004
us 7 3.41(1.18) 4.50(0.51) -1.09 0.001
9 3.70(0.98) 4.41(0.73) -0.70 0.006
10 3.82(0.87) 4.16(0.92) -0.34 0.122%
11 2.82(0.93) 3.18(0.92) -0.36 0.073*
Avg. 3.44(0.66) 4.05(0.63) -0.60 0.000
1 3.55(1.06) 4.05(0.65) -0.50 0.002
2 3.80(1.01) 4.23(0.61) -0.43 0.057*
3 3.25(1.18) 3.91(0.68) -0.66 0.006
EM 4 3.73(0.88) 4.18(0.97) -0.45 0.040
5 3.95(1.05) 4.30(0.96) -0.34 0.207*
6 2.55(1.34) 3.32(1.43) -0.77 0.077*
Avg. 3.47(0.73) 4.00(0.49) -0.53 0.001
1 3.84(0.94) 4.32(0.89) -0.48 0.116%
2 3.43(0.70) 4.14(1.05) -0.70 0.013
3 3.95(0.90) 4.59(0.73) -0.64 0.005
v 4 3.64(0.97) 4.41(0.50) -0.77 0.002
5 3.86(0.77) 3.89(0.89) -0.02 0.928*
7 3.82(1.30) 4.14(0.98) -0.32 0.341*
8 3.36(1.17) 3.77(1.18) -0.41 0.101*
Avg. 3.70(0.65) 4.18(0.60) -0.48 0.002
1 4.00(0.98) 3.23(0.75) 0.77 0.006
2 3.82(0.96) 3.73(0.77) 0.09 0.747*
3 3.86(1.21) 3.32(1.03) 0.55 0.064*
4 3.48(0.96) 4.32(0.78) -0.84 0.006
SR 6 4.07(1.03) 3.75(1.23) 0.32 0.372%
7 3.95(0.84) 3.77(1.20) 0.18 0.616%
10 3.95(0.95) 3.82(1.10) 0.14 0.633*
12 2.93(1.23) 3.66(0.99) -0.73 0.016
13 3.570.95) 3.84(1.21) -0.27 0.342*
Avg. 3.74(0.6) 3.71(0.47) 0.02 0.886*

* p-Value > 0.05
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