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Abstract

In this paper, we review the applicability of fog screen to implement 'Spatial Augmented Reality' which displa
ys the image on the whole space of real space or in real space by separating display equipment and user, in
contrast to the traditional Augmented Reality. Through three exhibitions and one performance, we confirmed t
hat the fog screen, which can be passed through, is a suitable material for implementing the Spatial Augment
ed Reality. We found that the hologram production was easier than before because of fog screen. Through th
e questionnaire survey conducted on performers along with the exhibition, we found that only about half of p
eople know what a fog screen is, and about 10% of the total respondents saw the fog screen. In order to inv
estigate the effect of fog screen on the surrounding space, we conducted an experiment to observe the chang
e of humidity according to the time and distance in the Children's Culture Center of the Asian Culture Cente
r. We found that the humidity within a radius of 5m around the fog screen could increase by 2~3%(6,400m*

standard). Thus we provided some safety requirement with fog screen when works made of materials vulnerab
le to moisture such as paint, paper, and wood are exhibited at the same time with fog screen in the exhibiti

on hall.
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Figure 1: Henry Pepper's System (1863): There is a
transparent screen installed on a 45 degree slope on
the stage. Actors acting as ghosts on the floor of the

orchestra are acting. Audiences will see ghosts
reflected on a 45-degree slanting transparent screen.
This creates the illusion effect as if a ghost is floating
on the stage and fighting a real performer.[6]
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Figure 2: A concept of floating translucent screen using
reflection (left). The device is actually installed (right).
There is an empty space behind the screen where the
actual actor can stand. It is possible to direct the
performer in the video and the actual actor to be seen
simultaneously in the audience seat.[7]
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Figure 4: Fog screen is an intangible transparent
screen that does not have a unique shape to form
a screen with fine water droplets that are liquid but
not water vapor. It was first announced in 2004.[9]

S371 7% 2382 <Figure 3>2] ¢ E] A3 d (Water
Screen)3} <Figure 4>2] ¥ 237 (Fog Screen)o] i
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Figure 5: AR uses mobile phones as a marker to
enhance content.[12]
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Figure 6: "Universe of Water Particles in the
Tank(2019) "of teamLab, which is an enhanced
space of the whole space by projecting images on
the whole floor and cylindrical wall surface, is able
to track the location of viewers and change content
in real time.[13]
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Figure 7: James Turrell's "Space of Light"

, a space

reconstructed by creates a  dreamy

atmosphere.[14]
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Figure 8: Increasing content in real space using fog

The building structure behind the screen

looks bright, creating a hologram effect.[15]

screens.
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viewer's head (Programmers: Park Soo-jin, Kinect 2 /‘17oﬂ4§.5’-0 f;tﬁﬁ'ﬂ U]rjjo] ‘ES] —’_“4‘6}‘7;;0'?‘%@ J;:l
and implemented as Unity, July 2018). (Right) The 23" Al :jﬂg 2018 74 1993} 20 FAZF AAT
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Figure 10: One of the great features of the fog
screen, the double-sided projection function, is
well-illustrated (July 2018). Aquarium image on one
side (left). On the other side, projected an image of
fire (right) and performed the function of dividing
the space in the exhibition space. The spectator
experiences the same thing as moving the space.
Real-time mirror effect using chroma key without
green screen (Programmer: Kwon Min-sup, Kinect 2
and Unity implementation, July 2018).

T HAE TA HE ZHx <9re 95% o]Ate] Ei}

<Figure 10>

o A&

. Mo
_|\1_4
N
rlr

o, o
{0
[m
ox,
tjo
o
ofo
o
i
i,
N

fr o

O

H oo

> rlu
o

o 2 e

I

r
=2
fr H

i
,

Mz
o

o
o o o

>
r

o
[o
oft [N

an S
oo
= £

N

X

(i,

£

4

)

1o
N

O 1 @ o ol N orlo
D)
N
ki

X O % o o &

(RN
ol R
of| o e

e e

o
k
o

=
f
N

o rju

x

=

2

)

LN

o

N

N

N,

>

S U
e
me [
U Hr e

oy
N
oy
)

Me o
A0 oo

&0l KON omr & N F ol \o ot
2
.0
filo

A
m
=

2 ) EI 23 digh
A3}, F 8199 W 7k 719o] A
L 87.65%Tt SEAF 7

238E &4 Zottay @ 9,
5t 36 5, 29W 2 AA FAE HA F
St Aolal, w3 st A
AEZ Byt gus S92+ AA 39
ZAF ok <&}
otd FAAHA
E 2380
W, 71 »~39Y

& 5 glek

SaT

ol" ZAAE &1

2}]\
g AAE HoE gL o

Z4E AW =23 298 A3 FAY 39 5AL

Aegt 209 B F 8946 (SR RIA FA)o|
F&ste] 19 B 447.3%0] & 3ATh

el ofdelEstdel #AYASC] SAHA d= dntA
A TdFeIY AAZTE vhEA A 7o) o=l
S FHOE 715 @Y AR Se] HEshe Aldolee
s F5 ok e g olghe SHeM w0l &
shol] ols3t ojdlelE} X3 23 ”o]l & B 4 9lS
Zolel dekstol ACCY a4 7HHHS} 255 FA=Z A
AlE skl

Hz2E 7€ AAA AR “ERI¥ AL2E §
S3sko] ACCo 3t o34 AHHA oL 1Y, #, Z
g, 714, d=hE Agsta, Helge Ads =]
Aste] ¢+ WA= AMS STk 2die) 2O 239

-50 -



E

m]o °

gz wxsle] ~z3dL Jtra Fgety, IR}
98 Fugles F|UE2E ALS 9Tk BEAE
}@ <Figure 1153} Zo] AX 7oz AR m
JHE FAs] 238 nEoh AYEHE I9F
o] o] <Figure 11>9] F=3} Zro] oA 7§

Gy BEAG L1E WY 2 5 =R S

Al
1

r°“
il

0
l

—=7 0

7|

O:

_>.:

-
T

=
=

£

gﬁﬂsﬂﬁrzrgmlo

Figure 11: We used six of our own characters, which
are owned by the Children's Cultural Center of the
Asian Culture Complex. Projected each character on the
head of the spectator along with the image of the
spectator photographed in real time (implemented by
programmers: Park Soojin, Jung Moonryul, Kinect 2 and
Unity, August 2018).
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Table 1: Observation of the ambient humidity change by

using two fog screens in a space of about 6,400m®

volume.

A z7] AHA 7HE)

3 wE 0| 20 30 40 50 60
(m) (%)

1 59 60 61 62 62 62 62

5 59 60 60 61 61 61 61

10 59 59 60 60 60 60 60

15 59 59 59 59 59 59 59
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Figure 12: A task to express the scene of the B2 9o

ascension of a fairy. Original image image (left) created
with green screen background. Post - processing image
acquired through post - processing (right). Fog screen 4, é%
projected image (bottom) (image designer: Bae

Yunkyung, after taking a live-screen background, ¥ & F3lo ZE2Y SO £ 23 o3}
chromakey processing, April 2019) o 2] Bk, A He] AAS 3 He FAEL B39
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