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and Interactivity of Light to Measure Quantitative Presence

Seongsin Jeon' - Seong Whan Kim"

ABSTRACT

In this paper, we raise a question: what makes presence in artistic works. Presence has been defined as a physiological and emotional

feeling which feels that he or she is immerged in a specific artworks when he/she is very interested in the artwork. We design and

implemented an abstract media art “The Light” which uses the color, trace, and interactivity of light to measure quantitative presence.
Frequency spectrum of light on specific object which we perceive makes color; Motion of light and its impact on object makes shape
which perceived in our human visual system; Interactivity or perceived distance between object and observer makes intensity of

perception. We experimented our images with subjective survey which includes PQS (presence questionnaire survey) and objective test

using brain signals (EEG). From our interactive experimental moving images tested on 30 subject, we conclude that we can make more

presence as we interact more with images. Photo-realistic images is just pass-by and it is transformed to abstract images, as we more

focused on the images, and the essential components of the abstraction includes color, trace, and interaction with subjects.

Keywords : Experimental Moving Image, Presence, PQS, EEG, Interactivity
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Ernie Gehr, "Serene Velocity,,

Fig. 1.
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Fig. 3. Maurice Benayoun, "Emotions in Space,, 2014.

o
ZEx SAHE AA F 7HA We] k. o F g
s zkegrE B2 F34d SAY, AEA A 3t
o} giEo] AR FAE F7] A3 A A5 =Ao]
Aty ol gtk Mechand doldes ZgEss &
Aol AA e =T At A5 UE

)
(o
fu

Aostgitt. ZeEs 4 BAS A& F7h o

Presence Questionnaire’¢} A2]% Wk Hrlg Alul=As

f
1>
"o
c
@
gl

l = =

Agstl ZAIAT. 1 A7 A%, 4 wg 2
e wdon BYn ARHon ZoEas 34 @
F 9o AAE Aee £ ¥ 4 olE wde B
mezsag T4 34 PE HEA S thedt 2

o] ofg] 7} WhHo] 9t} Lang, Gieger, Stickwerda &
Summer(1993)> SAM(self assessment manakin)& ©]-8 3}
of #gpAte] 71, 44, AW FHOoE o] ZHYSAE F
48ttt Usoh (1999)e]  9]$t  UCL (university college
London) PQT 37F4] 31$] 8102 yiro] Ly EAE 4
stol=dl, ‘Zal& 2 (presence, 7H-3F), ‘Asol] #3 Ty &
(behavioral presence, 3 w&), ‘ol £ol]A(ease of
locomotion, 3%3) 0.8 o] Hrlsls Whalolth ITC-SOPI
(sense of presence inventory) =3 ‘&7 A4 7H(sense of

=

physical space, 21 items)’, ‘#+¢]7(engagement, 13 items)’,
‘ABE A B9 (ecological validity, 6 items), ‘F-A 2 33

(negative effects, 8 items)' 9] 39 2918 vrojA =7}
Walolm Zh7] o2 wtjo] Al&"l A5t TV WEHE
7dd 2 Al 2~®l(immersive VE)oll 4 -&3}o] Agsl 4=

o]Z4 wjAel A =& H M 2% o] ALS
o] AAZ MAZTS A% ARE FostA &
al

o
o M

20
=

1

ot
|

o 0
N

pod

3 Lo o4
o

o o
g ton
W o rlo ol wt

0 HE
1%
o
rir
=)
o,
o
o
-
A,
=)
=)
o
rlo
3
B
lo,
2
)
oX,

Hope
1
o

(o}
o M2
o

e

o2l
o_>|‘_‘, Jl'ﬂ: OZ‘I.,

ox, I
°

rr

il

=)

il

ne

rr

rlo m

o

T

multiple forms technique), WHZH(split-half method),
)

it
o~

4 (internal consistency reliability) 5©¢] dth ¥
AME ABuet dIAFE SAHst WAy dBAdd
o

ARAE HASE AEdE] LS

10 o o & o8 |o o & o
rohopoh 1o 1> bk
i
)

N
{-‘E
ol
fitl
32 g o~
£ 8
&
X
9
)
o
)
o
o
o
g2
=
£l
2
2
o
k1

Table 1. PQS Reliability Verification

Measuring Items Alpha

IDQS 623

Tactile Engagement
%214 29 (TE)

935

Sensory Presence
A7bA L& (SP)

PQS 656

Spatial Presence Measure
TN 2P &2 34 (SPM)

&l
oy
rN
>
e
ol
o
o
&
)
(A=)
)
o
o
rZ
o
fl
rir
=
e

oz o2 & N o
do HropN oo rlz oo



50 JEMeIG=2A/AZERI0 X HOIH 33 M6z M12=(2017. 12)

o} ol ofsA] AA G| Aife] AR ek Yt 2l
A o) ko] wzbel os EAC eyl AR aela
olget AXE Bt A Al odl th2A AxH
oh wagael Al FRel wEl ok wcle] &
Aste], 54 Aol td 59 SHs= Ao T3
2ol W&o Hi= Aol gtk

Blo] GFA 29 FA AAE BAl9] Yojtt
Yol v A A2 Fe= A7 HAT Ao
ol 3t = Gl AL, dojvtew AwE £ ¢le AlZEd
AA el A g FalA A & 4 glem, ole A4
ojux|e] EAE ide], dojRe maAvre] ] Helgh=
AolA B4 Q2L shsAelt bl 71949 ouAE o
Astate] BHAA Adstnzt st wWAAE 3k A
0] HhEol 925 gho] BG5S TA WS 2y & 2o
AY Fe T3 RolFux sttt F mA9 " e
QEAZL HY & s, ¥t AAE Ure 988 37
T gtk 2 dFere 9S o] gstn WE Hoho 4
2 oW A E Fx sk B =M, BY9 Fa3
245 "o 93 wrsold A "o ke s wHEo
2 g, W sAgzeke] e P el o o] Aol
2 A9slal, Fig. 49F 2ol, 99 A7 2avhE 7pA i
Z2374 9] “The Light"ghs A8 94-S A=atqit

m 3 Afim The ight 4B g U

DQs, PQS

[Real 1] |
_t [Superimposed 1] . ”

Color, Form
~ “The Light'
= S

interactive

.‘“ 5

rm UKE u real':nv\d Images

test image 1 age:
exhibition

nmm Elpeeaiclo ow

Fig. 4. Producing Abstract Images by 3 Elements for
Presence Quantification

O

54 AFel #4E A3 AFeHA HH, 548 ARIER]
Q7 2014 FQ3% 9
o], “The Light” 9& 34

7ro
BT BIEOE AL A

olmArrhs, flo) o) A7
59} %

il

27k 5% 432 930, Fig
SEREELIEECES-SS

Fig. 5. Images Transformation of Photo-Realistic
Images and Abstract Images by Proximity Sensor

3lo], o]u| A& A (superimposition)dte] W= A 2L FA4F
ogaoz WslsleE Qg AE B A FEor FAFYTH
“The Light”g4 A% 29 +

LS| <)
o] AANAN T AAR ZHE2E FdsA B
Fig. 62 A¥dl A8 dZolvxer A4S 7
T AR oju A5 dojr}. Ayl ALEE oAE

4 Olb} Y &8 (dissolve), & 9747 B k9] Abel
T S 2R 274 g ke
ojt}. ]L ojnj x| o] F4stE "] 7171 91e Zdoltt. Fig. 6
o] $lo] s Fa YA
Zujo 93, sMFE ol G} o
7HA "k gEArh gtk ‘_/‘1 Al ‘]i O]OH ojw A7} u}
AA "o B #ZE Fde 98, Aduino IWlti= E‘:Cﬁ]
C#zgd s AR FdEsig o, AgA7E vrkgs o
gk BEAQl AY FAoR et

Fig. 6. “The Light": Superimposed Film, 2014.

w447 2ol 44
Q) olulA7k A Jgoz whA Hn, The Light' 23

13k e BAER BE Bede
ohoBwAel 44 el ueh wele) 9o

= T
M2 7F2] e FAAATE BAdshE Aelth A AAE
o 3t o HgAoz FEAsHE Bo| ol AF3 A<l
A o] TPEE IS, ARl upEgd], AA AH5ET BA
A3 22 A& M2 FEFF] 94 101 ITH6).
HgApe] dgEd digk AP ZHEL Tk dedE
o AN 7 Fae 5F F sk "ok 7?’8‘"5‘1@%
4 EF A A FL IY9sE ZaEas A A, g7t
AE FHolzolth7, 8]. & HEglof2e ot AA7t A
st Zlo] ol AR H3E = 2ol AlBEA o
Aol 19A A Eo] ‘A& E(simulacra)’©]

AL A Adasel wE sa4 bl
7 AAE Awsta HAsel A
gozi o o4 mAg 447

1A BT o AR 2 slo)# gy

_lﬁm
Y



“The Light": 2

AAdel= F€, BT s de7t, % ‘0115011
2 A dYfE dselA, $EE
Ol VMES %3l A 943 £2e %

ANNE A7 108, QAT Hef]
: o]

A,
Ae
B
e

2
A
hy

=
& 246l HVIE G5 2ol kel B ol

29} my|Eo] B g F28 AW F shtolr)
AIdAs BES MG A P Aew ZHost AAEA
ol#Hle] AFeAE, ‘i

A e ZgEs AT %, ol
Z2 QFE Aol ol@] mltjolsh AEHH 1% A}
gol 2g8 A Ap

Boehner?] A+, AAAH
A A 2=El A 3*& =PI RE P R

158 gAshs =

AE dFolty BA AXE o] &3 WA B FArlete B
e ARE s s ASAVE duE dvdss B
FaAoH1L. o] 59 AT B =79 Ty #Exo)
MHQle] 54, ABHEE 4 8o A wjFe] Hrh
“The Light” AME o8& A AE|H dA] HFoln] A
Al B G Agste] del o T3] Az fdeE

# olg% I FE

Questionnaire Survey) [11]& }ﬁé}g}q. PQS7} F@A el
274 1ol Bekael Az 5

E By = pEY h8S AR
SAY 4 BAE 7}X]1 Aom, E AP PSS
EEG ¥3 #2439 & #AE 3, PQS7t ov] A& F
#HH ZA 7S HoluA vk & AF 54 Ay e o
Tkl Gl o] 1A &FH ¥ aeFe| AFte] ke o
2] 7] dA7E Ediz o] 1A I4E B
Al WErRe] STtE o7 A XA ThEss
oA =TE &S stk E =dAe ZHEs 8
s 1 2 =3

frtl
i
o2
o2
o

d s
I JAEHE B G ik Al H ko] ZpolE
PQS 743 AT Hoblzete] duAdS
flell, PQSSE  skote] AAE 5—46‘}3}5}. Table 2¢]
Hheh 2ol PQSSL M vteke] wA-2l %
3 A rd PQS & 44 431]5&9} 9% "’ELEF, A& il
Bta, @ 8% HEbuteh= r=381(p<.05) 0l 4]

(DA ARRAZ RYT PQS F FHE ZEs 24

oo r= 382(p< 05)0117\1 r=681 (p<.0D)] A(+) A1 &
HAE B 5 PQS & #A74 st w0 U
2

K
)
TN
[>
H\
ol
i
_Y‘_[‘
)
Hir
o
ra
o,

B
ks
i)
i
o,
I
=
o,
i

2 =FdAs T & FHARI o=
© PQS HAEAR ZYE2E SAHIGT 2 A HAE
A=A AFE%E PQS (Presence Questionnaire Survey)t

Table 2. PQS / EEG - Interactive Images

PQS EEG
PQS/EEG
TE SP |SPM | La [ LB | Ra | RB
TE 1
PQS SP 012 1
SPM —6 | 6% 1
La ~.263 | 661+ | 681+ 1
L-B ~199 | 381k | 623+ | Qx| 1
EEG
Ra -057 | 184 | 382+ | 404+ | 316 1
R-B 084 | 571w+ | 655++ | Gd6++ | TA3++ | 440+ 1
+pe 05+l (L

‘Factor-analysis of presence’ S 7]% 2 ¥ =& 27
TAge Aol B A= JAF #AH g3 g

657 653 65 663

487
317 307

25 I I
8 9 10
= LELT

m 4.77 4.87 477
5 417 43

5 Lad ™

Fig. 7. (a) PQS Test Results - Blue and Round Images /
Interactive Images, (b) PQS Test Results - Yellow Images /
Interactive Images



592 HEMZI=F

[4,]
Y
rhu
I

o
=
B
>,
o
[
&
%
rir
N o2
oz
1
-,

b e

Yy
rN

[ r
lo, oly

lji r.l
o
<
bt
o
)
o
oo

Ir
o)

=

L

e =

N

-z

S o L
=

i
=
™
odk

(B o
®
@
ro
v

o o

>
= 1

ML o

o2 - oft
o Am &
oX,

[

14
2
=

=

X
oo
)
bt ul
=
ul
)
]
)
N
[>

3R
o,—u"

e
o
=)
N

ol
o

o2
luf
>
o
o2
o
N |o

>
=2

“The Light"& AF&
7.4/t A

4w o
K3
[
&
N
[~ W
il
o T

%0,
oo e

M
i
2k g

“51 £ e jai) L
[ -
=
o =
Irr
i3
L)

Off

> o T

I o dl

o
E -

=

1 oft o2

o .

z 47
ol
ol
of it 38

ox, 02: X F-?iﬂ
B

0, oH

- 2 o
I
of
o
1
o
o
il

i)
o
oft
ol
ol

P

o M
R

it fo

(-

1 to |o

o
2
N
3
=

o

24

1o N

ol

ol

)

ooy

0 & o
fuj

=)

>
o =
o2 ¢
o>‘1§
:u:,_‘_(r—‘
%

Lo ¢

E\
ol
ol
ol
(6 ox 32 & o 24

ol
4,
= e
ox L i

X
A og do

ol
2
(o
=)

[
o

> oox
i of
<l
e
o
=

Gl
N [z
[
I
ol
re

32
I
N
e

i

N, ool

e ok o
N

Kl

Ry

BN

>~

>

=R VT

o Mooy of O
it
=
fe

i)
o,
e !
o]
)]
ol
2

>

=

o
05}
s

o Mo rIr

oo g oo

it

o o

32 2 Mo |»
M o f

2oy
R .
N g
2
S
=
o

rlr i

[ o

fo o & kU N mu

ol
e
| e
o]
o
97
=2
>
Mo
o) o
(e R ol
NI < N
S e
N
S E R=I
N+
oX p’ it
o2
v
53,
AU
=t
o

2
=
N

ol
-

0,
rr

B2

9,

rir

Y,
o2 ELLLJ‘ PO

(
=

f
2
1o,
>
>

>~

e -

: e

2 o
AT ¥ of mx it

e -

IR
)
eI
[

ox
e
r -

)
o2
o
2
1o
o3l
B~
=2 ro
=
N
N
ol
Sl

2
of
-

m rir

(r 3otlo b ux O &l mh off = B Moo fo41 £ 2 ook o i ot r

= W
m v 2
M R o

o o
e W[ X0l o 2L O ot

¥
N
~>
u
(o3
=
X
N
N
>
2L
=
R
fr to
=

oy ot
ol

M

o

B el

il

o%

}I_‘
i
i3
¢
o
=
o
N
[
i
s
N
(e e
“N
o
of\
fo
ot
fo
o

References

[1] Merleau-Ponty, Maurice, “L'Oe il et 1'esprit,” Gallimard -
Folio, p.73, 1964.

[2] Abstract Expressionism [Internet], http://blog.naver.com/
wolide/140052947692

[3] H. A. Kim, “The Interpretation of Contemporary Art from the
Perspective of ‘Changing Aura’,” Master’s thesis, Young Nam
University, p.48, 2013.

[4] Robert F. Simons, Benjamin H. Detenber, Bruce N. Cuthbert,
David D. Schwartz, and Jason E. Reiss, “Attention to
Television: Alpha Power and Its Relationship to Image Motion
and Emotional Content,” Media Psychology, Vol.5. No.3,
pp.283-301, 2009.

[5] Y. H. Kang, “Philosophical Investigation on Mental Images,”
Master’s thesis, Ewha Womans University, 2007.

FTA/AZEAN H OO0 33 Hed M 12=(2017. 12)

[6] J. 1. Kim, “A Study of Expression through Reinterpretation
of Images in Terms of Visual Perception: With a Focus on
the Researcher’s Own Works,” Master’s thesis, Seoul National
University, 2012.

[7] J. G. Jin, “Meida Art,” Humanest, p.117, 2009.

[8] R. Ascott, “Technoetic Arts,” The Planetary Collegium, p.210,
2002.

[9]1 K. M. Lee, “Why Presence Occurs: Evolutionary Psychology,
Media Equation, and presence,” Presence: Teleoperators and
Virtual Environments, Vol.13, No.4, pp.494-505, 2004.

[10] K. Boehner, P. Sengers, and G. Gay, “Affective presence in
museum: ambient systems for creative expression,” Digital
Creativity, Vol.16, No.2, pp.79-89, 2005.

[11] B. G. Witmer, and M. J. Singer, “Measuring Presence in
Virtual Environments: A presence Questionnaire,” Presence:
Teleoperators and Virtual Environments, Vol.7, No.3,
pp.225-240, 1998.

oo Al
http://orcid.org/0000-0002-7475-1611
e-mail : seongsin@Xketi.re kr
2005 San Francisco Art Institute(4]A})
20079 ~20101d FF 3t A A7FAL
201611 Sgoistal gL (A

20169 ~& Al AAFEATL
RS EATAE A7
4] F-of : Experimental Film, Filmmaking, AR/VR, Mixed
Reality

PARR

http://orcid.org/0000-0001-7855-7667
e-mail : swkim7@uos.ac.kr
1999 gh=m3}et7]s 9l AR AL
19961 ~20001d LGAH R F4]

ol EAAT A& MdATA/HA
200051 ~2002d Cisco Systems

(Senior SW Engineer)
20123 ~2013% University of Ilinois, Urbana Champaign

(Visiting Professor at Computer Science Department)
2015\ ~2017'd &3 Al S35 R&D ©9PD
20029~ A MAlFd Sl e A g
A FofF : Augmented Reality, Virtual Reality, Immersive

Media, Information Theory, Human Visual System





