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Abstract

This paper is a thesis on media art technology for high-tech performances and exhibitions. After creating an interactive stroke in
VR, it is projected in real time through a media facade technique. Among our traditional dramas emphasizing linear movements,
movements were extracted from the Bongsan mask dance, and the movements of the lines were used in a media art performance
called 'Multi-face Convergence’. When motion data enters the virtual space, geometry consisting of faces is created in the VR
space. The created strokes can be set with various brush types, and when performing, a stroke with a red fire effect that matches
a dynamic movement was used. It was made to be able to harmonize with the dancers performing the Bongsan mask dance. The
medium called VR has characteristics that are not suitable for melting into a performance, but in this performance, it has
overcome its limitations by using a technique called media facade. We propose the world's first performance technique that
combines interactive strokes with traditional dance performances.

Keyword : Interactive Stroke, Motion Extraction, Tilt Brush, Media Facade

Copyright © 2020 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.”



476 W33 =EA) A58 A43, 20208 79 (JBE Vol. 25, No. 4, July 2020)

xo 1
i
)
N oo
i) 10
)
S m11
rlo
£
wfy [
04~
|
é
_L4

ol
ke
o
=
1
ofo

— 9

m =
4

o
o
BN 3o
o
ol
N

B 40 2 o @
=
>
rr
—d
ofo
4>
(o3
rp
po
o
A
o
v
=2
>
b
X
=
_?L
'
lo
ko

et i oo wfy ofo
i e
<

=S|

:‘i
=
vl
[
&=
iz
)«
é
Rl
r
L
o
i
o
lo
[
)
(Kl
3 fu
=5
L)
Ao

kel 437} 2R 34
ﬂoww}w 19
o) 71%o] AHE

AR, o] 7 l

(

e
)

)
o
N
I [o
ol
ol
N
Ho
:<I)1£
>

%w
i)
>
o

2 3 4 rﬁ
ol &

[N
°,

e do B o oft rit

=
(<)

n
r U
AL e

@ °
>

o
=
hJ
o
Y
Mo
m1ru
N
N
oz
=2

EL

Ir
SO T

o

Y
2
i
of
()
1B ol
N
3
_ﬁi (0]
af  f
SN
o

o to

b}
Y
>,
s
1o
A
=
x>
2
i
o

fr

=5
el
A,
Qo
;O

o

« fd
r,
oY
R0
N

N My

oy ©
N
N
o
>
>
1o
do
X
It
N
A
oy
of
i

N
% o

TR

flo
N
N
10, oX
ek
i
2
>
b
R}
o

9
o
N

18

o

°

3

= to
o
Mo fo |o

o
i
d
tlo

i
o2 yw
k)

B>
"
Y
re
[

)

do

o

-

o

offl

o T

rir

e 2 L
i L o
o T x
do I
» -

o

N

)

o

o o

I

it

o ofy

>,

e |o

flo [ oo
hinss

=
N
-

2
noozsﬁmfﬂiow

o o
&
o<
N
2
Sl
o
i
N
oz
ofd

f
=
>
N
S
ox —
ko
lm
2
ul
o
ro,
o
O
2o
o
ol
ol
=)
:é
ftl
Mo
do
X

=
SRS JMIBL SN FEE A9 192 Ml

a) M&d &l gt %§/d84-(School of Media, Seoul Institute of the Arts)
¥ Corresponding Author : 744 (Saing-1l Kim)
E-mail: silgam@seoularts.ac.kr
Tel: +82-31-412-7225
ORCID: https://orcid.org/0000-0003-4242-5405
# This work has supported by the National Research Foundation of
Korea(NRF) grant funded by the Korea government (MSIT) (No.
2020S1A5A8046388).
- Manuscript received May 19, 2020; Revised June 11, 2020; Accepted
, June 11, 2020.

=2
>~
=

face Convergence’ 232
Stk FAA] ALHE
e 219 A5 F FAH B
NEE

ol

)

i 1o e g

rE oX

N
4 1% oo of
(oo ox X PN

Stes g $ o] mto] BALE(Media Fagade) 71
Eote] Tl AN E TSI Tkl A
2 E],o]& M;Hz‘s]— 2= o]ou;], o
AFAQ FAY LT E H2 B

ERIE ARSI 7P A A
EZ2ds 19 67“% g 7PEA o

oL

Il
[
Hu
rir
=
O
ot
[
v}
E

7_1'413_01 ZDL/\]-%L 2= 1_]_

;L
N
Ho
o
2
=
o
2
£%)
S~
>
r1
N
B/ (o of | ' L )

ofs J}m
_O|L
2
_VL
m
o,
rJ

Me i v

EZ 30 chsl

w M R e molelE I ‘Multi-face
Convergence’ & 7Fd8 4 (Virtual Reality, VR)Z} u|t]o]
J}/‘FC«] 7] :3: £3 539132 (Mixed Reality, MR)2] +

AL = 7P, AL ol F&

—'E AT Zlzolth 7PEA 71719 JHEs} 19
THR FAR 7PSEA ot FEEE A7) o]
=, Ho £ Holgh= Mde] A3 Huts 7] Al

o= Iy, SR, EFHEAS o)
1994»4011 W3 U3 (Paul Mllgram)ol =il A o7

. B3 7 A4 A (Virtuality Continuum)2h
= O]ixq NEE AAsIRe™ AAM A (Real Environ-

7382 (Augmented Reality), 5737Hd(Augment-
ed Virtuahty) 7H3A Al(Virtual Environment)2] 9142 3t
sle] E3d A (Mixed Reality)2tal 3FTh

) 5 ]2 o T L=
WY EHPAL FHEA, MEAS BF T3



frrl 9] 291: Multi-face Convergence &< $13 A2 7]& 477

(Mi You et al.: Production Technology for Multi-face Convergence Performance)

| Mixed Reality (MR) |

Real Augmented
Environment Reality (AR)

JI3 1. 2Ogo] TR MK
Fig. 1. Virtuality Continuum of Paul Milgram

Jo &z AAtgoy, 2Elds o] 37k4] 7)<l s}

= 7N

of zh7te] BA4o] Q= 7ER Y E st AFstal Utk
S7EAL d4 AAl 29 e Fdae duE 2R
ARE
7t
]_

T

24 OE HolFE Aol 912 Alokst A1
o a4 AE

3 o2, “Multi-face Convergence’ ] A4 42 2
o] olopr|sh= EFAA ] B FiollA Il A
stedl, 7MY 7IHe 71N e E vhEoldl £ F
AtEo] Tho] AR LAl AME R BT Al T
ool

2. ClE{HE|lH AEZT

o #2499 doleie Lelsier Tk §39 Kol
o) ZASh YA, el

fr o wu e

N
jsis
o
N
fu
o,
kore
D)
QL
r1r

(Valve Corporation)”} 72
ojtt, o] ’\Eﬂ ojdolgty sl= A E ol e 34

o] HMDS} W=
o] AlME AHE3H
om B =FdAe
AAE AHE38EY] SmxSm
k.

Virtuality (AV)

Virtual
Environment

Augmented

7}Z]J— ol 2ol EAE E}HMDH‘:} ‘:] o] i
Tt =& #He 43)7] w&Eol| ‘Multi-face Convergence’
Z2AE A AMEEHA HA A S FA 7E
o] &l uto|BE M siA =HA=H, ol ¥ ol F
S5 7P e TR QA EA AL dACA BoFE
B3¢ 5242 JIdE F8sty] btk HMD9 dE

= H
It AESYE T3l Lok T4 Y volE e At A
HYgH ~2EZ2I2 FHH

E 1. HIO|E ZZ A|AH AJQF
Table 1. System Specifications of Vive Pro

Screen Dual AMOLED 3.5" diagonal
) 1440 x 1600 pixels per eye
Resolution (2880 x 1600 pixels combined)
Refresh rate 90 Hz
Field of view 110 degrees
Connections USB-C 3.0, DP 1.2, Bluetooth
SteamVR Tracking, G-sensor, gyroscope,
Sensors proximity, Eye Comfort Setting (IPD)
Up to 10m x 10m using four SteamVR Base

Room-scale Station 2.0.

The included two base stations support up to
5m x 5m.
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Vive Base Station
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Ae Adobe After Effect
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Apple iMac
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Fig. 3. System Overview of Media Art Performance
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Table 2. Modified Tilt Brush Option

ShowWatermark, ShowHeadset ShowControllers FOV

False False False 150
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Fig. 6. Projected Trace of Tilt Brush by Movement of Bongsan Mask Dance
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Table 3. Measured Performance Space Size

Measuring Surface Size Resolution

Full Surface 46.6 x 7(m) 7190 x 1080(px)

Left Surface 22 x 7(m) 3394 x 1080(px)
Middle Surface 2.5 x 7(m) 386 x 1080(px)
Right Surface 221 x 7(m) 3410 x 1080(px)
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2, 7123 S 719082 EH% A7 olmAE Zﬂ’i}?}l{ﬁ}. a8 SrEA mATe R ggdk o9} e Hit wro]
U ol 2 Q&) of71e FAH] HASEE, 3 Afo]2 OlE FAS T B A2X|d] th AR Tl AA
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23kek. o5 sl 435}7] $15te] ZA) ProRes 422 T ¥ B
= &3] AAITE AgEe] AAS =3 ‘Multi-face Convergence’= A FH= 2 714 7)<

H 4. Ho| OER FA
Table 4. Audience Satisfaction Survey

Contents Answer Respondents Response rate (%)
Interest in convergence performance 10 27.77
What is the main reason you chose to Interest in Tilt Brush 2 5.55
watch ‘Ye/In/Seon’? Interest in the media facade 12 33.33
Interest in casts or creatives 12 33.33
Dynamic 8 125
Excitement 12 18.75
Select the keyword that came to your eye Happiness 0 0.00
when you see the ‘Ye/In/Seon’. Pleasure 0 0.00
(Multiple choice) Verdure 18 28.13
Newness 16 25.00
Splendor 10 15.63
Do you want to see a performance like Yes 36 100.00
‘Ye/ln/Seon’ again in the future? No 0 0.00
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