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ABSTRACT

There exist a variety of VR(Virtual Reality) contents that have been developed by the
use of the latest VR technologies. Unlike the rapid advances in the recent VR devices
however, the development of VR based game contents that fully utilize such cutting—edge
devices has been lackluster. Using more accessible form of smartphone-based
HMDs(Head-Mounted Displays), we compare two popular VR presentation methods(a
realistic 3D VR karaoke room and a 360 degree video karaoke room) and analyze their
users’ immersion and realistic perception. We expect that our study can be utilized as a
supporting guideline for future smartphone-based VR content developments.

Keywords : Virtual Reality (7}d@4), Immersion(&Y47}), Presence(2 A7),
3D VR Model (32Fd VR 29, 360-degree Video Streaming (360% H|H] Q. ~EZ|7)

Received: Nov. 14. 2017
Accepted: Dec. 13. 2017
Corresponding Author: Beomjoo Seo(Hongik University)
E-mail: bseo@hongik.ac.kr

Revised: Dec. 5. 2017

ISSN: 1598-4540 / elSSN: 2287-8211

© The Korea Game Society. Al rights reserved. This is an
open-access article distributed under the terms of the Creative
Commons Attribution Non—-Commercial License
(http://creativecommons.otg/licenses/oy-nc/3.0), which permits
unrestricted non—-commercial use, distribution, and reproduction in
any medium, provided the original work is properly cited.

Journal of Korea Game Society JKGS I 19



1. M 2 oMz dAe HzEA T Eell A FAI9A
=g He BREAR, EdihE Sd=ste)
2 7)%e] wHom olnl 43 AgiEde] o Waofok st ol dad A=A, 54 AE
Atz o3 glom A $EE Fdsks Aldge]  deld, dEAE e "HaEde] es vAb
Am 9tk T wEA WEsls ICT 2olkollA afof e} webx TPFAA] Fa EHQ) ALE
VR(Virtual Reality) 71& 4> g e A= stelw ZHlz dellA EbE Azt
7% HES Ed ALgAA ARe A¥e dx  (presence) ¥ A =7A & o g &
= e P S8 Aulase] Wx ge n oM S9HE =70 s AR A e 5
Aol W AL wol FE ool vEeldr & A A4S
I A £ QS wE wEAQl Ropt Hof 7} ol AR L2av|E5S A 5047 FE
a1 9tk g %o &% 54U o] FEA Azt s A& FE ddEo sten dR= ATd
U B owE BALS ayeE spgaa F9ddM AEste] deshrlE At i | A
(Virtual Reality, ©]3} VR) Z®l= Age Az  dolAde 7MEdd 7lso] Eukdd 7l7jeh A9kd
Het o 24 gdd Zlelch et BlEstel ARE FEe] PR we]zA
AR Bl AFHE olgstel Fxg  HIIHHE AHS AX 9
VR 37 oA 2zt 77tA9be] 4S5 A AFE s Ve AREA AAAS
, w4, 24 Aol o @A AAdAE  BETIEE AARA AeA AFIA BE YLl
A4 AP Rahe A4S By AR £ o TR/ WAkl dARtes 3D 9ds A
=2 WE AlelW zsjolze] AAZS owetil] B ¢ low dnk ARgAEe] ARgSte PCY
oleld #4% ATyl dsf Ak 500 @z 7p EHHR VPlAIME Swd nEde Fdel Thed
AR Ve ATt AdEe gor] 3 AF ROl
B e s ol@As, A ABd oA, <X AR A Fol Aol ¥© LEY AL
3 59 o]oEmE A JEE 7% Holr} o B8 vxaZoe] A<l FEZE(Oculus Rift)
gslo] gTH2l. AFEe A4, A Adel HMD¢ vlads w nl
HMD(Head-Mounted Display)yt 3D <H4 3} =2 A1ZA g Eel ok Al AA| Q1] 7]Eo]

2o 23 (Wearable) TlHlo] A8 Al&3lo] AL& Aoz AEs 7pFe] F9lo] Jbed ol
A Al Hol= A Q] RES BF g FeR = ATk
[e]

TEEY HAFEE pAstu 3 9Bz HZole 7)€ MEEA FErEE gufo)x
2 R Yol AANTE VERE 85 A of= gE] mukd tutolx~ 43 HMD 7]7]¢}
B 714 FANNE £ 289 e g AT A8 3 5 s HMDY 2@ 7
o] tH3l. o] VR AHlE ~wEZI Agste 7pddd &2
7MdEd e @ adE ICT &S &8s =5 7t A AFEE 4 QA sFe
of A3t W@ P(Vira)e wEelUE 7] P TE VR JBERES olgstel w Afs
%9 oulaty JPdEA Aadozis ofgsp e M AlEtE AP = M st
Az 2 Ve FEesE JHAA Ak 7 ol¢} o] W AMgAEC] Eutd rulol A&
sHorE MMl 3D ALNNEH} ARSI o]-g3ate] [FigllolA HoFE F=5 Jl=EEEA
Zh F27F AFgske 524 SHdA olattt whd U B A 71e] VR 22 HMD Fuked tupol
193 8 Zdzxg7vredy, Ada gy 7 25 ol gsle] Mg EA 2z AW ARG

20| Journal of Korea Game Society 2017 Dec; 17(6): 19-28



— A Study on Immersion and Presence of VR Karaoke Room Implementations in Mobile HMD Environments —

or} grmgols wrkel el A% FEFH )

o X ool M J o oo N W N T N W KT 90 W o N

S SR g R BT <l - I e e
RGP e g T oMN® o T WL GO )

oo P E R gy oy, = P T o ) N " X~ o

X o N urﬁmﬂ@wmowﬂm%arﬂ_%i ﬂ%ﬂﬁﬁ%

WX — . 0 ol 7 = —< B = 7o =

m;mxﬂoﬁm«mmdrﬂur:@s%ﬂ F 5 T o Mmuyﬂ%od

e TR~ BN 5 N = 7 Ao o0 2y Al ™ T do

<~ NoE A w o T o) B B KX B 2w T gt

TR S E o W S W g N N o I )

- N AP B - R O M N i ~ ®WoE 57T o

N i ! =T mK il R = Ho NOE N ~ o) ‘UT c = ~o

&l o “dr o = w T =z o= R o _ mE BB D N ow N b o Mt D] G <
o 63 = %0 —_ o frugaiY oo 5 B — R RTOB oy

P o KO g TN 2o = T BE oF RO W -~ T o SN XL sy

m._r_ % WL ~ < oy Mo N T < x i M ur NN | R MM o = Mu SO o <]

rd r = Mo Joo® R © o i {

! o S - S A =T T - ew oo
' — o ) T A E S o T W o = = fN N B o T X T o oo ~
N oo plEFLNEHE T e Yl W T T AR
a =2 B 2= s o T 3l go ot 0 T H

- N Lt T OM i =1 N o — 5 V ,_.vmu_ MWL o - T DS o - ;O* ﬁo
N T s Nl 2 gt axol N oamI¥os
= Ak T W ~ ol o N ol <0 <
B FPaxs VT mRM o n XX g WL BTSN o N M
A2 kg o AT O gy T Wy o TS
N e X o o I~ M = oF [ S -
— = i —~o = MWN2LTFHT N - 2 U (aV} ~o R oF -~
N il B NS T o) T A o = X G Y = N 7o
NRE e T Mo Yy ety YR NN o TN
MoK TSR NT KA T TR T do H W M K
e R R B T o~ O e S
Bomo Wo wR®®®T T < H TN =R p KR
. ST T B = O - T O N
,D.! ~ ot =0 ]§J ,&a ,_ﬂow._ OE wv =) .Q ,,ﬂoﬁ N4 =y
Nk 2 N t = B W BP o — % X
ﬂ_lm [} T 1_ﬁ| S HA_I N _!L Lt . T nmE ,_ﬂo_Mﬁ X of o O..ﬂ O_
o . 38 Mo NadPx =z e X T T o w s
= g g o T N R odo M X o YT oagE
N = (0] s B =) o it
— 2 T W E T o R < & B ™ do b N = 7 7 el e
# P ¢ ©9 0 Tr_YwPeail LR IPuFeg
(- v S — T K e o H 0 iy 4 — 1m m , w =
. R X o - X o o et < 2o 2 ~
- o T = M TE =g ®g N e Y
o 2 ¢H I - S - R 7+ g T
o S = m M 2 RN N G B = R B
= = m_d ¥YeEgTun=-2%Tg o% TowmT o
9 T o g % E; Wom 2N T oo =R - %o =
oy 3 T oM omo D A o . o N ARAS = o wy
o A o N R o RO oo 0 PN g "
®© W= - R TOR o o O To o = o) Y o
i 8 2 g LpEEERNLEE S e -
~ ,| . ' "3 = =
< i = T3 RruLIREPRTeTE T T R
o m o9 N RT T rmE TR Tewmwoa T
B ¢ iC _ ™ + 8 %o = oW R B oo o B g gy WY
e — T Hom 8 B o 8 & <N Ao <° — %°
0 Tio X M ~ 0 o X0 dl X of RN ~
T BN = T = o T . o EN & phy
o T B Mo R ETHT DT ™ T o S0
o LA e P EET N T B U B F TR > LT

SH B9 AHBAS] B0l W, AR
Journal of Korea Game Society JKGS || 21

L

o wpA e 5ol A

1
pes

k)
el

o

=

!

A A
kS

=

=

=

=

e
o) A7AT

i=3
L

=
=
i

A



=

AaErslolo] “Eel(flow) oE'&

AN
RS 29 A shte fdele & 5 vk
z 27z o
o ARAL Fan g A4
A

= ATelA s Bkl T ARk
= 91 e ol KAIST ald)
FOlE Testbed® dto] A auyl =
3 AHAER AE Testers A5

F A w =EE T
doz z7ke] 3D 43 360" 4 d4dSs A
dgom =8l

AHEAE HMD Erkd vnlel~g A
el 3D 7pEEAd @4 3600 TMEEd dAde
Adstr A4 wds AdEsta e BEA =
e a2y TPRde dadt

o

K

=2

b f
_L‘N.. o & H.IZ

ol

o< TR O e <
oF
o Mo
e )
ol

i

3.1 2M &9

B Al s 7 @A AAaE 71Nt 3D
Ty ZeR P wd(elst 3D wdh ¥
AAZIEE 360° BT Q= & F k(o] 3}k 360

H Q. EHHP)JJr ol F e M= vE 7MY

s wutd 71715 Abgsted AAstels
HMD& f‘& AREAZE B Bl =R =

ToAA AAEHE AZHA A A7 (Visual Presence)
o} A ZA E<7H(Visual Immersion) &2 TFAH
T3 HrF 2dS ALEste] Abgxbe] Az, B9

[Fig. 2] A Test Scenario of the Mobile VR
Karaoke Application
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[Fig. 3] Two Different Content Creation Processes for the Mobile VR Karaoke Application
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