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Correlation between Head Movement Data and Virtual Reality
Content Immersion
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Abstract

The virtual reality industry has an opportunity to take another leap forward with the surge in demand for non-face-to-face content and
interest in the metaverse after Covid-19. Therefore, in order to popularize virtual reality content along with this trend, high-quality
content production and storytelling research suitable for the characteristics of virtual reality should be continuously conducted. In order
for content to which virtual reality characteristics are applied to be effectively produced through user feedback, a quantitative index that
can evaluate the content is needed. In this study, the process of viewing virtual reality contents was analyzed and head movement was
set as a quantitative indicator. Afterwards, the experimenter watched five animations and analyzed the correlation between recorded head
movement information and immersion. As a result of the analysis, high immersion was shown when the head movement speed was
relatively slow, and it was found that the head movement speed can be used significantly as an index indicating the degree of content
immersion. The result derived in this way can be used as a quantitative indicator that can verify the validity of the storytelling method
applied after the prototype is produced when the creator creates virtual reality content. This method can improve the quality of content
by quickly identifying the problems of the proposed storytelling method and suggesting a better method. This study aims to contribute
to the production of high-quality virtual reality content and the popularization of virtual reality content as a basic research to analyze
immersion based on the quantitative indicator of head movement speed.

Keyword : Head Movement Velocity, Immersive, Virtual Animation, Storytelling, Content Evaluation

Copyright © 2021 Korean Institute of Broadcast and Media Engineers. All rights reserved.
“This is an Open-Access article distributed under the terms of the Creative Commons BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/3.0) which
permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited and not altered.”



ARE 9 19 e FEAUE doles /A FHE Z/0k adA 501

(Jungho Kim et al.: Correlation between Head Movement Data and Virtual Reality Content Immersion)

.M E
oA ThEA B 1% W Axe WHOE BEE
o BIE AT FAASe] AR 2ELLYS @
F e FROE FRusth HAW AFALS
o7} WAsHE ST Ao TR} A2

o}
I8 COVID-199] #H| 9 (pandemic) ©]% H|thH &
= F8 F33 tEY] 7Hdd Felzo) disk 7giitk
HERH o)) T gk Flo] SrketaA TR Aol A%
) olglgt 4% 7he A 74
dol A AA A ujEo] 2020305 oF 188 Eoll
gt Ao A AuE Utk o] 20199 tiH] 78.5%
7hek ol Qo2 Add 4AE 71%0 9 AL
2 A= ol g8l s shdda A EE
20203 oF 5370009 Yo AT oF 43% AFES 7]
313l Qltt wheEba 7P A Akgdo) o] 3 ol Ui T st
o AgfstA] 7] fEiAE ey el A, A, &8 UES
A9} o] thtH o R FRl= A& 7PAA Fofel #
S A&HQ AF7F 2T Aol

i 7PFAA okl A AFAES 71E Fst wiA
oe e MR 2EFE
A sl gtk &

718 fENA 7HE 2

2

ok
N
)
N
=
(T
£h)
3@
£

N
-
= VR 7hE SRIZE A o

5

>,
ol
>,
1o
l
£
2
=)
rir
oy
[> ofo oX W,

] [
¢ O:
d

g
> i rir
o
o
1>
o
2
2
ok

ool
N
)
N
o
N
N
oy
r U

X,
o
r
=
[N
=2
= q
oL
i
iR
n\l
o
Hi
iies
&
X0
™,
5

of
=
2

BN e
ko

o,
-
o
o
ol =

a) =YY FAgAdN Y 348 (Graduate School of Advanced
Image Science, Multimedia and Film, Chunag-Ang University)
b) FYN 3 ollE3 33 78 o % 8 (Department of Computer
Art, College of Art and Technology, Chung-Ang University)
¥ Corresponding Author : 8] 7(Taekyung Yoo)
E-mail: yootackyung@cau.ac.kr
Tel: +82-31-670-3187
ORCID: http://orcid.org/0000-0003-1063-4210
# This research was supported by the Chung-Ang University Research
Scholarship Grants in 2021.
+ Manuscript received July 1, 2021; Revised August 10, 2021; Accepted
September 7, 2021.

of,
==
-
2l
r (

Hoox
[ o >

I

)

r2 ox I fo
=T

PNe LN Y g X oR
i)
ookt rlr o>
>,
o
o]
i)
o,
19
z
>
[o
Yy
ofo
o

MM om £ e
¥0 9 ox
fofo 2 o

2
ot
o)
2
2
i
[
H
L)
1)
ol
o
>
=
=
U

M

O T

iz
2
2=
ol
-
3R
g O

N
-
ol
oK
=S
kY
R
r
N
O
M
24
)

Rl
o mE o

i)
o i
r FU.?‘_'« fl
RO =
2 e

2

1o,

bl

=

fu

[~

H

Au)

i)

o

o

i

30

rr

B

o,
N
N
N o

30
rl

Y
P2
N
S
o
R
QL
B9
>
>

=
XN o
N

I
2
w
2
R
K
i
ik
o
o ¥

= o rQ

32

fr ko
o

wu e ox
o 8

ol
N
—_

mofn 4y
o Sk

;; )
>,
[o ot X
>
=2

l‘]—ﬂi ‘h
Ko

o

o
=
=2

-

rr

)

_l

2 |
= oox 2

o
N R
B
N
=
r
[N

Hl
o

<
o,
ol
1>
tlo
fd
0
ok
fd
r a3

=2,
=2
o,
Siis
1%

ot
ol

o

tlo o
i
&
T
rir 2 il
2o o
=7
o
2
L
k)
2
s

“°
12
£
> e ¥
hass
i
in
k)
o\‘_{%
e
o 3
>

Au)
o
oX
oL
iy
N
K
et
=]
ofo
> et
ol N

I
i)
i)
oy ot
ol
A
1o
o
FO‘I
e o
-
_>|~l_,
)
2
=
Y i ol

ol
>
1o
M
2
o oX

)
19
oT
=]
=)
RY
ol
M
(o3
K
9,
>
N
>
>

%0
R
©
i
oftl
S
=
2
-
u
A
i)
o

ru
RO
(RN I TP of N U V< A I ML= A 4

3

1o
i)
A
o Mg
jine
oy M
it
%
o
ofi
ol
2
N
il
o
r (
(22
i
=
[N H
o]
ofN rlo ot O

o
fu
o

o oy
o
i)
o
@
rot
ox
>
4

o
re
4
-3
X
rir
)
ox
¢
>
rH
R
[N
[ >
Tl
)
@
2

[o
rx ol

Mo
o
2o
ry

r iy
°
N
)

o
o
o

i 2 2
il

e XN ri
B

)
2 2o

O%

ol

ol

8

=
ox Ho

fel ot
e
N
o
(e

“© il
N
)
ox

ol

o,
e
3oob g

i
.

k3
M

£
N
i

)

lo
ox

1 T
RN
[e]

o
0 fo & off
A

S~
(L

=

i
o
4 [N
A
L o
o o

N

£.|i_l',
>
=
i)
o
—_ E‘lo
)

N o rlo
o rE o
o

rr
ol
ok,
X
o

=
S
ro,
o

0% ¢
>,

o

2
X2 ooy N uiui}
S R

o

e ©

X
1 o
> =
2
LRNERY
it
rg é
N og,
-3
=, FU10 rlo mlo 0,
oo H
—_&4
=
U8 ok

o
39
i
ne
o
4
rr
fin}

N
N
)9
2
o
>,
o}l
i
=2
>
rr
[
frl
Au)
)
=
N
)
(U%]
(o))
S
bt
2>, o}
=2,
>
9

o

F

i
=
-
=)

2
X
=l
o
=
g
=
-
rlo
=)
of o
o
i
jaled

N
)

9

2
(gl
o
i
T,
[N
oX,

[o

o oo
Ach
o
i
feicd
9
> ofX
1
it ng
oo o
it
o
S
M, o
OE, 1:0 il
£ ok Fg Rl

4
¥ e
o

ko
K

T o
re r
of\
ko

Mo ¢
X o5
o
2 o
to fy X
o N
ofl
_Bi

of N et [¥
73]

> U
X,
o,
of
ol
&

i
N
e
o
fr
o
i
=)
2,
r,
o
X ul
Y
ol
Ol
f
S
N
N
o+
el
(2
2
°


http://orcid.org/0000-0003-1063-4210

703 o) YehtE g $289 RRouk W3t

Mo

N

-

of

o

-

Nooft B oph g oX mx

1o o

%7_1] E%, 7P A ofjumold AE Y |
A3t AF ool A e M0l A

Aol de AgsaE, ol #Ao] 2dl

}dz% =

al
AT o AHHHR sl Z&| o] Azko] g

=i A A26A A5Z, 20219 92 (JBE Vol.26, No.5, September 2021)

T2 oFe) FgEa TH2 Azt ya
sfol] olux| el a4 g,

FE 49wy, 49 A9 740 Hof glnk $4 B ATANE <aY 153 2ol duold B, v
e Aol B8 AR ofumeld Zax A4 $4Y YR A5, BAE ARZAL A 7 AW At
49 FHE AA, 48 F AT DA o BUE Atk R AAZ 9A7 48E el e Beksy
ZAE FAEC] Utk AF Az HES R WAz 4 F AR 2434 oY 49 JRE A5 oA
W] 29 S99} oymold B AAAAE & O AdA7E ofjumleldS #g & s ofum o)A
I AAE v S Sk Bk BEES oY) EYUE AR o] Folith A Fodd FAA A
R rgde PNE o g A4E udold & RE AWRW F 179 A8} FAL < 153} 2
ERAT o2 Bol B ATE A AEQ vel ¢ o) W4 8%, o4 oo R TAHEYen B Yol 292,
£ e BQlE AudA g $Aske 7124 EE AARE 34 o] Y. o] § 7HEd FH2E
Experimenter Pre-Experiment Survey
-
-
Watching 5 VR Animation

Head movemeant information Acguisition

E

Experimenter Immersiveness Survey

08 1. SIS RHUE Ml w7

Time

Fig. 1. Head Movement Experimental Method Diagram
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Table 1. Pre-Questionnaire Question Results Table

Questionnaire Questions
Participants Information
Have you ever experienced VR contents? (yes)
Did you have dizziness? (yes)
Have you ever produced VR contents? (yes)

Do you know the visual cue and sound cue?(yes)

Do you know the importance of visual cue and sound cue in VR content?(1-5)

Answer
8 male, 9 female, M=29.2 years, SD=3.4
70.5% (12/17)
11.7% (2/17)
52.9% (9/17)
11.7% (2/17)
M= 4.4, SD=0.8
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Table 2. Post-Questionnaire Questionnaire Table 9 ARZ AR, o] A4 AR AdAo BAd A
Questionnaire Questions | JE S CSV XU wEkdt) v 49 JEE <

Were you visually comfortable while watching the animation? g 3>} Zzl—o] culus 6DoF AAE 7]uto g2 .ﬂaq& d) o]
Were you able to recc;g:]r;riszti\(/)i:lsjsl cues when watching BZ ulo} 9olg 7 Walaho] itch, Roll, Yaw golg]
Were you able to quickly identify the visual cue? E FA5S F Juk FHEOE x y, z IA 4% S5 AJI7L
o e e e mended 91 3, 9] #5727k EH0) AYA7} ool e
Did visual cues enhance immersion in animation? o Ao 7hseth 7 HAR eEe s qf 71 7P

Were you able to perceive sound cues when watching Al °HL]‘}ﬂ°]}ﬂ 94 761,?_ Henry, Pearl, Invasion, Dear

animations?
Were you able to see the scene accurately with the intended
sound cue when watching the animation?

Did sound cues increase immersion in animation?
Did you understand the story of the animation smoothly?
Were you able to see the events taking place in the animation?

Were you able to understand the intention of the director in the
animation?
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Fig. 2. Head Movement Experimental System Configuration Diagram
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Fig. 3. Head Movement Data Acquisition System Configuration Diagram
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