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Abstract

This study proposes an interface for providing mobile interaction suitable for mobile virtual reality (VR) and analyzes it through
comparative experiments. The proposed interface is premised on not using additional equipment except for the mobile head-
mounted display(HMD) in consideration of accessibility and usability. And the interface that controls the movement interaction
using the user’s gaze is designed in two phases. The key is to minimize the occurrence of negative factors such as VR sickness
that can be caused by straight line movement in virtual reality. To this end, two phases are designed: an interface composed of
forward/backward buttons to move the gaze toward the ground, and an interface composed of left and right buttons on the front
in consideration of the gaze change in real walking motion. An application that can compare and analyze movement interactions
through the proposed interface is produced, and a survey experiment is conducted to analyze the user’s satisfaction with the
interface experience and the negative impact on the movement process. It was confirmed that the proposed movement interaction

reduced negative effects such as VR sickness along with a satisfactory interface experience for users.
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Figure 1: The core structure of the proposed interface.
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Figure 2: Mobile virtual reality development environment in Unity
engine, (a) Scene creation on mobile platforms, (b) Google VR
Development Tools.
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Algorithm 1 The proposed two-phase interface processing pro-
cess.
1: procedure GROUND UI
2: btn < selected button from gaze pointer ray (forward or
backward).
3 ¥ < the movement direction of the virtual avatar.
4 if btn == “forward” then
5: ¥ = virtual avatar’s forward vector.
6: else if btn == “backward” then
7.
8
9

¥ = virtual avatar’s backward vector.

else
: U = zero vector.
10: end if
11: movement (or stop) of the virtual avatar via ..

12: end procedure

13: procedure WALKING Ul

14: btn < selected button from gaze pointer ray (left or right).

15: prebtn <— previous selected button.

16: delay <« the time interval at which the left-to-right (or
right-to-left) button is selected.

17: if btn == “left” or btn == “right” then

18: calculate the delay time.

19: if delay < 0.5 then

20: if prebtn != btn then

21: move in the forward direction of the virtual
avatar.

22: else

23: situation in which the gaze is looking at only
one button (stop).

24: end if

25: else

26: timeout to switch gaze from left-to-right (or right-
to-left) button.

27: end if

28: end if

29: end procedure
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Table 1: Satisfaction analysis results of the proposed movement
interface.(* mark indicates statistical significance.)

| Ground UI | Walking UI
Mean(SD)
usefulness 4.76(1.49) 4.65(1.48)
ease of use 5.26(0.46) 5.29(1.11)
ease of learning 6.66(0.47) 6.25(0.82)
satisfaction 5.01(1.17) 5.53(1.19)
Pairwise Comparison
usefulness F(1,18) = 0.074, p=0.788
ease of use F(1,18) = 0.004, p=0.949
ease of learning F(1,18) = 1.882, p=0.185
satisfaction F(1,18) = 0.965, p=0.337
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Figure 6: Configuration of mobile virtual reality experience envi-
ronment.
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Table 2: VR sickness analysis results of the proposed movement
interface.(* mark indicates statistical significance.)

| Default | Ground UI | Walking UI
Mean(SD)
total 2.08(0.55) 1.61(0.36) 1.39(0.55)
nausea 2.21(0.44) 1.71(0.57) 1.53(0.75)
oculomotor 1.94(0.63) 1.50(0.35) 1.11(0.58)
disorientation 2.00(0.64) 1.54(0.41) 1.33(0.46)
Pairwise Comparison
Default vs Ground Ul F(1,18) =4.570, p<0.05*
Default vs Walking UI F(1,18) =7.165, p<0.05*
Ground UI vs Walking Ul F(1,18) = 1.042, p=0.321
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