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Controlling Position of Virtual Reality Contents with Mouth-Wind and
Acceleration Sensor
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Abstract

In this paper, we propose a new framework to control VR(Virtual reality) contents in real time
using user's mouth-wind and acceleration sensor of mobile device. In VR, user interaction technology
is important, but various user interface methods is still lacking. Most of the interaction technologies
are hand touch screen touch or motion recognition. We propose a new interface technology that can
interact with VR contents in real time using user's mouth-wind method with acceleration sensor. The
direction of the mouth-wind is determined using the angle and position between the user and the
mobile device, and the control position is adjusted using the acceleration sensor of the mobile device.
Noise included in the size of the mouth wind is refined using a simple average filter. In order to
demonstrate the superiority of the proposed technology, we show the result of interacting with
contents in game and simulation in real time by applying control position and mouth-wind external
force to the game.
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[I. Preliminaries

1. Related works
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{a) Rotate, pinch, press

(b) Pan. tap. swipe

Fig. 2. Various touch patterns.
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Fig. 3. Leap motion[1] and Myo gesture control armband[14].
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[1l. The Proposed Scheme

1. Calculating mouth-wind with angle blending
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Fig. 4. Various angle types with angle
between mobile device and view vector.
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Fig. 5. Wind direction classified according to three
angle types (red arrow : wind direction).
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Fig. 6. Influence of gravity on mobile device
condition.
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Fig. 7. Rotation angle on mobile device.
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2. Calculating control position with acceleration
sensor
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Fig. 8. Angle calculation from the
axis of the acceleration sensor.

R 7 Ho2%H A, A, A, 718014 o, 4
2185 o] gate] 7F FHofl tigh 7|0l ZHeg oo} #o]
Axre & 9ltd (Equations 3~5 F%).

RJ}

cos(4,,) = 7 3
R

cos(4,,) = 4)
RZ

cos(4,,) = 7 )

o714 RE tuto] 27} 7] %
oln], AnHon 7t ol g 7w
Ak = vtk (Equations 3~5 #3).

<
Eo
o
=

=

8

) (6)

A, =arccos (

5|5

;) %

A, = arccos (

=

S

) ®)

A =arccos ( R

9] 0 BHk) tiutelzolA] 7} ol v 530 2ol
pitch) k1, 84 Zhee] uje} EHl2E Aofd AEE 917

E ARtk X5 Yol tidtk 34121 r(roll)¥ plpitch)E =]
28 9 3Ad 4= Axket} (Equations 9~10 %),

r=arctan () ©)
z
p=arctan (g) (10

Fig. 9= ®u}el trle] 22 & ol we} ol 4
gAje] T2 welFed, o] AAA 7k AEE A0l 7]

fa) b} ich

Fig. 9. Control position changes according to orientation.
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Fig. 12. Smoke simulation diffused by mouth—-wind.
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Fig. 13. Smoke simulation diffused by multi-focus control
position and mouth—wind.
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Fig. 14. Movement of VR content using proposed method
(red cylinder : VR content).

Fig. 1dat= 7] Swo]n mulel tufo] sz} 7ol 4
Blold ) e B g wakom wrka Ak A7)
o §Aol= A} 2 el A% B % ok Fig. 14
o mujel Tl ag %o J)gol] AUHE meby
Szow o BEm, th tulolso] WS olfEon 7%
oled oEEoR F)golUt Heltie JAE Q85 o
2 Aol A% BT (Fig. 14b9} 14c 7).

B A AlRbel A §A) AlBHlol A ek ope
VR 622 A0 Aolahs AiE RojFu, EB A9
oL} o] 24 9} vhehe Fal & 47 VR 6=
1

2 A A EE
& 288 A aFE Ao~

£
oz
N
ro
K

[V. Conclusions and Future Work
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