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Abstract

Compared to indoor sculptures, outdoor sculptures are more damaged by
environmental factors such as temperature changes, humidity, and heat, and
various problems such as artificial damage such as contact with visitors continue
to arise. Thus, the National Museum of Contemporary Art intends to conduct a
status survey and analysis of outdoor sculptures to establish data on the current
state. Currently, the National Museum of Contemporary Art, Gwacheon National
Museum of Modern and Contemporary Art has a total of 83 pieces, consisting of
12 pieces of iron, 34 pieces of bronze, 27 pieces of stone, 10 pieces of painting. As
a conditioning and analysis method, photography (precision photography, drone
photography), material analysis (P-XRF, electro-cancer magnetism), condition

A= 2021, 2, 22, / AARER 2021.3. 2. / AAS3] 2021, 3. 12,

5



B9k wek. ofe] A

-

.

o

°

2

7 o} ofsle] 4
I 7)€ wst @ 2l

[

Ui

investigation (color, glossiness, coating thickness, and contact angle measurement)
= AW HA] ZEe] H]

investigation (state survey, digital microscope, thermal infrared camera), surface
was conducted. By establishing a database for the relevant research, we intend to

use it as basic data for preventing and preserving damage to the work.
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Zogsta o, Ao 3, SR duly HS AASI)
gt 4 didEeld AW el sl 2% ghe] zolg HoFE HeA
GAo & weshs olt) BE EAls A% 0K (-273.15°C)
oldoll Al EAtURE WETth BAlolA WAlEE BAtlU A= Gsh 7ol
AdgE|a, gshit shdjEte] gl BAeuR| ] FrE SAste] 2E R HET|=
A7 A Gt 7hEtelch(Seo, 2019). A9 DM (Thermacam E45,
FLIR, US)}& o|-&3sto] 9| njdato|2 Qlsf e o= Sle w4, g2t ¢ 54

2912 uAE WAl E 2

gl ek MESAghe FAZEACIDOIN AR Liatht AR
AgStel Lrehitt L WES Urehn] a¥o bt MERES hebick(Moon,
2001). LA WS Uehlin] 4% AR4E JErt ol 37t o548
FAo] Hirk 058 1007149] Bl 257 olsh W9l FAY 4 Yk +a¥i
W7 —atie 220 ) bt wghlol] Zh7aL, b mekslo] 7z,

ofe] 7} 24Ee] A 9 Aol AHEE HAEES o Mmwsh ulns
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on, 574 FAHE 207, 60,

8574 ZAslch, Yutdor i Puml= B33 Zkw 20° 60°, 85004 =3

wupold, 60° 7159 BE mubiA, 85 Ryl
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=AY Folo] ARES AH AT WS 54 40, 60', 85) 2 A2
YASHIL WAl 9 18712 B8] ZA5Hs Wholch(Han, 2000), thi R
219 A4 3 point oS Z4stel B Bol FAEE SAsiglon] W

GU (Gloss Unit)= UeRiSIct. 574 Al 90| &5a3 4F LAl 374

YT 22 HE YolH Kb Feer) 0E AW 2Bl S 63 pointd

ZABIALE 24 FAZE welk 60°= 22 point, 85°(60° 10 w|YhHE= 34 point,

20°(60° 70 23P)= 7 pointS ZAFEFATE
2.2.4. 399 A 57

9 FA S Sl we A viEFEo R s 4 ok Al
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O|&%Ee BEE 7
2.2.5. 8574 =4
HA&Ztoldh 1A 32} NA ;x| o|F = ZHS Weh, dld Aol AE5Z
=2 " 2 Sessile Drop MethodE AF8-31It Sessile Drop Method= 14|
EH foll A7 EHE-S Fall ST S-S AT A FHA dYsiyg oz
HEY-g o] uf WA} A7} HESsh= Aol|A & o] o] A17] Hall UERdT]
ojuff WARH HE7S Young?] 41 o]8sto] 4FEE 4= 9tk Young®] 412 o<
A3t gom 9= FEZ f.= W79 A Abole] A ofyA], frs= NI
JLA] Afole] AHUA], fry = HAT tf7] Atole] AW Uzt e M7k
A4S YeE AL 52 F&52Fe A4S YERHATHChoi, 2008).
cosh — Svs— frs
Sov
25 1 WS Hrkelarxl MSA (KRUSS, GER)E ARgsto], 4499 =7}
2z Z AT FHOUX|(SFE, Surface Free Energy) 242 €3t Double
dosing system= AFE5F o1, Di—-Water(34), Diiodo—methane(¥]=+4) 2714
|olS o] §sfo] 43Tt
2.3, 24 e
2.3.1, X=A §33E 4 (XRF) &4
X—A1 GRS srof XAdo] 2AbE wfj, 1 B2 0] AJEof wpet 1455k ot
7H X=Ao] ®EE o] thAkS viaky] BAst= wholrt thike] i 4
HAo] 7Hgsltt,
P—XRF(Vanta C—series, Olympus, US) ZH|S &-83}0] ofe] %7}
2 9 o] Ag-E HRIES] A& BA4S AABILE &4 271
738 2mm=E Geochem ModeZ Z¥2}F 20&4 &

10—-50uA0llA] S
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A& A A AS=S F2sh7] flsll 8% oAst A9
Froz o] tigt AR S JulgitHChoi, 2014). tiRES] Aoy
BAES 2% AMdEES skl ok ot FEES AEE FeHzE 71
Aol E4tEo] lem A1 (magnetic field) oA 2] Ao vlgste]
A2Hinduced magnetization) g Y2ZItHRyu, 2013). IAEIE) = k(thAH&) -H
FP1)o.z Aoy, Apabttes A A o] ghake] ofsf AA| 2H-9-Eof APEAA A
HedAAdR 2R 4 ok AddiAbE g Soll A YA 3 o4
A & el & Arh(Lee, 2014),

AoAtE =37)(SM 30, ZH instruments)Z ©]83Fo] 1 x 107° SI T2

IgE SRS AP 10-30 EQIEe] e deltige Egsieon,

Table 2, Research process

Drone shoot Microscope Thermographic camera

Glass meter
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Drone shoot

A part of Walking People

Thermographic camera

A Part of Singing man

Walking People

Singing man

Microscope image

(Table 3~6).
Table 4. Results of Walking People Photographic

Table 3. Results of Singing man Photographic
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Microscope image Thermographic camera

Table 5. Results of Castle of the eye 87 Photographic

Castle of the eye 87 A part of Castle of the eye 87 Drone shoot

Table 6. Results of Kaikoo series X, XVII Photographic

A Part of Kaikoo series XI, XVII

Microscope image Thermographic camera
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3.1.2, A =4

ofe] 27} 2HEe| ME

A

A Al Table 73 Zo] ZAE g oH, #Holg zHEel
ol Alg|ze] A9 wigE4at HIE R 7] MES 24T Table 79|

2E5 A2gE 5179] A3z Table 1302 FEof HR5HC

Table 7. Result of Color Difference

No. Material Title Measure point Color Difference
L 76.57
1 EE effshe A HEES a* -4.32
b* 7.45
L 25.60
U= a —2.31
. HE b* 4.36

2 g d= MEE o
== L 26.79
=AM a* -5.29
b* 215
L* 67.46
3 A g87 HiElE S a* —2.05
b* 13.69
L* 26.92
HiEE4 a* 425
*
e T
H[QIE(EHH) a* 7.64
b* 71.15
3.1.3. F8= =4
P 2L G4 AEe) T FUT WSS STl A 24 PAlom

AA| ZREoll= AESA| ool sl ZAblA Alelsiict AEY dixAQl 3319
AFAiH= Table 87 Zth Table 89] ZFE2S A9t 4879 ZAul= Table 14E

2o AR,

EN
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Table 8. Result of Glossiness

No. Material Title Angle of injection(°) | Glossiness (GU)
1 g3 elisk= AR 60 265
2 gs PSRN 85 1.4
3 ool Zxl ZI0IF Al2|= XI, XV 85 48.1

Table 9. Result of Coating layer thickness

No. Material Title Coating film (um)
1 =1 celiske ARz 263
2 g d= NS 75
3 molgl x| 710137 AIZ2|Z= XI, X VI 531.2

FHAHA|(SFE, Surface Free Energy) 242 93l Double dosing system<
A3 o1, Di-Water(34), Diiodo—methane(H|=4]) 2714 842 o]-8-3}%c)

Bl A(RHS] mN/m)s W& HEze] 23, Wslo] £2 AehE onlshn,

Fm

‘r‘

A4go] 3y A e £ AL oujsitt 1457 542 Fa) 3940

fu

Az Al o] 24} ATH Table 103} 2t} BE7HE 243 438 %
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0&xE
Table 10. Result of Surface contact angles
. . Di-Water Surface contact | Diiodo—methane Surface | Surface free energy
No. | Material Title .
angles(’) contact angles(’) (mN/m)
68.31 (£2.76) 45.11 (+2.66)
1 = Lafdt= AR 4599 + 288
101.43 (£5.56) 58.36 (+2.00)
2 s Ze MHE 2981 + 167
@‘“' i ||
52.70 (+£5.51) 39.75 (+3.50)
A =PNEIES
3 mHelg 56.26 + 5.01
XI, XV
3.2 24 A
B4 Au) orge)

3.2.1. X—A FFEH(XRF) &4
FZ 347 9] PXRFS o]g&3sflo] AR
FFoz AZ

I

HEA| ofe] 22 AE
HEA| 22F AES TCw), okAZn), HP), FHE)
sherstgict
HA) ofelxZE 1230l el P-XRFS ol8sto] 4R B4 A3 WA 27}
A 39 vk F49| GFOR A(F), oFAZn), WIHMn) Fo] SHlsglet
E3 BE Aoy 27} AFLS A B4 D SRlE] HEo| ne BPb), T
(D), MIATAR), 2EEES), FUERD, 2eHMo), HebsT), TEEC
ol shluglrt
XRFE 34 9 3, SRS BASH ¥ 3 shie 44 gElt AFs
Aol Aelstgich AL EAQl 14N EAATE Table 117

ot A 2
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2o, Table 119] 2&S& A3t 5375 0] #-4] AT}+= Table 152 F-5of 753k
Table 11. Result of P-XRF
No. Material Title Element
1 Eiss Leliot= At Al, Cr, Fe, Cu
5 HE e \2E Cu, Zn, Pb, Sn
o % HIE — Fe
3 H|OIE! Rx| 7017 AlZ[= XI, X VI SIM _ Fo Pb

AdtiAbe 542 A2 1094 SAsr3lon, 2%
AN

of 271A] o’Fe] o]
A7 7)20. 2 227 0,005(x10°
5.85(x10"* SI unit) o2 ZFE3}

A Aol AgsiA oot sl

Aol A ALJekRAet. HE2AQ] 1792 483 = Table 129F Figure 13 grom,

Table 129] Z&-& A|9|3t 377 ] #-4] A= Table 1622 F-5of 755t
Table 12. Result of Magnetic Susceptibility (Unit — 107 S| unit)
Title Measure point Average Min Max Rock type
2 3.05 2.01 375 U
M 87
o
7| 7.35 5.83 877 =lPAly
51 EE 0 5 E -10
o -3.08 ‘ o -7.35
a4 A -2010 4 4 %A -583
20 - 3,78 ‘ O - 877
3 H 3
pl = ‘
2 3
1 1
0 T T y 0 T T T u
0 0.5 1 15 ¥ 25 3 3.5 4 4.5 5 0 1 2 3 4 5 (] v 8 8 10
Magnetic Susceptibility (x10™ S| unit) Magnetic Susceptibility (x10* SI unit)

Figure 1. Magnetic Susceptibility analysis result of ‘Castle of the eye 87’.
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Table 13. Result of Glossiness and Color Difference

Glossiness Color Difference
No. Artist Title Material Angle of | Glossiness e - .
injection (GU)
- 2554 | 5042 | 10.41
2 o|&t = Zl
- 3758 | —2.28 | 287
3191 | -305 | 520
4 HEE A-2m14 s 60° 26.9
4809 | -535 | 6.10
- 2352 | 163 | 991
6 o|st Aol A Z| A
- 30,88 | —094 | 7.52
7 |HELUEEY| M1 el = - 2472 | —1.05 | 10.28
T HizENA - ' ' '
4806 | —5.15 | 824
8 4UIEs S 3= 85° 12.8
3121 | 599 | 7.83
MIxt= US| X9 .
7:4x —
9 Wb ololat =y 3564 | 590 | 13.42
= H[QIEl 31.61 1467 | 16.12
10 2t N 85° 189
AEZ|H (ZH) 4247 | 1475 | 1486
12 Ay HlA =S 60° 36.6 3394 | 008 | 683
13 dmz gfEa s 60° 467 3486 | 024 | 810
2933 | —127 | 632
14 &8¢ &5} s 85° 5.1
2059 | -4.96 | 488
15 kst Xtof—I s 60° 25 2861 | —258 | 6.16
16| =a% Hi8s- HE 85° 86 2847 | -300 | 473
otz|zt ' ' ' ’
4407 | 4243 | 2342
& o= B} molg
18] 22 52 60° 239
ol e (ZajAE)
7127 | 777 | 536
Hjol=2 = o
20 e QI (H| 20 492 4358 | 50.24 | 42.70
o[
FAtat _ Holg . 76.08 | 2153 | 84.08
21 =l - 60 58.4
0kR0] (E2tAE) 1826 | —1.90 | 198
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P— Boley ETE 2733 | —152 | 294
22 " . 125
R L (ZH) E2A 2580 | -1.70 | 3.90
ESW|
_ 1.0 2793 | 219 | 224
Mgo| F= | morg | (BMHLE)
23
felfa]] (AdHl) M
" 439 7941 | —326 | 1521
(844 o IE)
HiEES
(o) 2042 | 611 | 539
24 2180 s 0.5
HiEi3
= 4671 | -12.77 | 6.72
HiEi a4
= 26.76 | -3.17 | 532
25 oiAlel 2 s 238
BN 3846 | 758 @ 9.18
(e Sl el
HIZ7HH| LS
. - 2410 | 601 | 1093
Edl
26 HFE 1 E=h|
HIZH7HH]
676 67.12 | —3.02 @ 6.44
2= G4
32 o474.0/24 =] - 3012 | 193 581
HiEES
&) 2603 | —2.49 = 375
33 EAZ7H-86 s 53
HiEi3
=) 4491 | -894 | 583
34| 2olx -3 HA|, A - 2854 | 587 | 975
HiE 24 323 69.56 | —3.00 @ 859
35 ZHFE 10702] A= 2 HolE
247 3440 | 2933 | 2031
(k7 bat)
gslz o= B
36 = 257 5104 | —7.07 | 194
ojA
2141712 2t
pS| ey =] — — —
38 o A =58 4641
HelE
(orsz ) 13.4 8141 | 535 | 1599
ol IQIE(SAH) 232 2411 | =214 | 239
39 ofsiLt chol| Lt = _‘— .
g RIHEE e o 374 | 2747 | 283 | —-2561
H|QIE (X4 M) 20.7 3515 | 21.42 | 16.53
H|QIE(ZHA) 25.9 69.98 | 867 | 52.99
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82 pAT= =3 e = 60° 21.9 30.88 | —1.81 | 6.37
HiE34
(=M 31.02 | =244 | 421
83 4ys ofiH86-2 3= 60° 255
HiE =4
(et at) 4515 | =827 | 4.21
84 43 Mg s 85° 19.1 - - -
85 UM 754 33 60° 17.4 - - -
Table 14. Result of Coating layer thickness and Surface contact angles
Surface contact angles
Film of
No Title Measure B Di—Water Diiodo—methane Surface
Point (um) Surface contact | Surface contact | free energy
angles() angles(’) (mN/m)
4 AH-2mi 289 95.97 66.26 26.67
8 S 30 - - -
10 SA 81.9 - - -
12 |4 18.6 92.46 52.59 34.1
13 HEE 15.2 93.15 60.89 29.9
14 &5t 147.8 86.49 46.05 38.58
15 Xtof 1l 31.1 91.65 56.02 326
16 4-83-0t2[2t 58.1 102.16 58.12 29.87
18 =2 sk - 58.04 33.33 55.16
20 s 284.6 51.77 23.46 61
21 4t - 81.61 4474 40.59
ot= 2RI} HE 351.5
22 . 58.25 29.38 56.17
2{HH s 156.8
23 Migo| F= 2lo| - 29.77 33.58 70.24
24 2t 80 47 1 4212 33.54 63.91
25 SALe| 2 175.9 30.97 - -
26 HiEH 1 30.64 29.32 70.73
33 S 46.6 41,76 29.07 65.15
= 385 423 38.48 62.58
35 10742 AZ7|
AAHES 165.6 - - _
36 g3l o= 0la 35.3 28.99 27.05 71.92
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21M17|12 2t

38 S &8 35.2 - - -
7 bAH 74 66.44 49.48 4539
M 1103 - - -
3| 927 - - -
39 Soj| L= -
A5 103.7 - - -
L2t 130.1 - - -
IRt 62.7 - - -
40 A 377 - - -
43 =5 438 - - -
46 W 287 81.79 4358 41,03
47 A2-EEH0A 26.4 93.6 53.28 33.54
+ 374 26.67 17.52 74.48
50 ME Y, g9F=
F 8115 - - -
51 H|2l-86 26.9 - - -
52 Ef, %= 86 19.8 67.32 36.41 4953
57 QAL 37.7 55.05 - -
58 g 201.6 62.95 36.14 51.76
59 A 28.9 110.7 72.37 21.63
60 =0} 20.9 36.93 28.17 67.88
" 33.6 54.37 - -
63 Lol org etez
4t 106.7 - - _
65 HUSIH-90 30.6 78.22 4374 4219
66 bS] 36.6 90.02 589 31.65
69 QcHEE ErAY 26.2 4365 28.43 64.27
74 S8 96.6 56.16 29.97 57.1
AIE(ES) 66.1 34.03 29.74 69.01
75 Z=ol oY
TAHIQIHA) 37.8 - N -
76 M 108 32.1 23.46 7117
Mafiot Azt
76 Aaf 20 - - -
77 XM 88 712 75.14 63.8 35.66
78 Al 55,5 289 - -
79 o 348 88.83 58.27 32.28
82 = 26.6 84.68 59.63 33.04
83 st 862 27.4 88.03 50.35 36.2
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OFe| A2t 2Z 0| MEfEAL X EA2 S8t DB 75
84 = 29.6 87.64 59.78 31.96
85 71 EA-LIESO0] 29.1 92.94 54,75 32.94
Table 15. Result of P-XRF
No. Artist Title Material Element
2 o|&t Z0iIM Iron Fe, Mn
4 = ANE-2mI4 Bronze Cu, Zn, Pb, Sn
6 o|st Afgtofl M Iron Mn, Fe
7 H2L =22l Ml 7He| HIA™A M Iron Mn, Fe
8 ELESs Sl Bronze Fe, Cu
9 MIXHE LR LEERE=0| oely Iron Fe
o HIE — Fe, Zn, Pb
10 g AEZ|H SAl Painting (Iron) XA _ Ca, Ti, Fo, Zn. Pb, Bi
12 PAES S H& Bronze Cu, Zn, Pb, Sn
13 PApSE FEE Bronze Cu, Zn, Pb, Sn
14 53+ &3t Bronze Cu, Zn, Pb, Sn
15 nksEs XtoR 11 Bronze Cu, Zn, Pb, Sn
16 x&5E L-83—-0tz|2t Bronze Cu, Zn, Pb, Sn
- - . M — Ca, Ti, Mn, Fe, Pb, Sb
18 Zhojof|2 20| 22 312 Painting (Plastic) WAKOSIS _ Ca Ti. Mn. Fe. Pb. Sb
20 K02 Hjo|t = Painting (Iron) Ti, Cr, Mn, Fe, Zn, Pb
21 FAlgEoFR0] =4t Painting (Plastic) M SM —Tj, Fe, Zn, Sr
WE o T
22 | It ozl | QIESEI A28 | Painting (on) ii f'CTu' ; ir; zrn
23 aALE 20| F= ojn] | Painiing (Stone) ) L — Si, Ca, Ti, Rb, Fe,. Sr, Zr, Mn -
SM —gj Ca, Cr, Rb, Co, Ni, Fe, Sr, Zr, Ti
24 ol Zt80 Bronze Cu, Zn, Pb, Sn
25 SHY= AL 2 Bronze Cu, Zn, Pb, Sn
26 RENH HrzH Iron LHE I - Fe, 25 I - Cr, Fe
32 BN ok, ojzh Iron Fe
33 0|52t SAE7H-86 Bronze Cu, Zn, Pb, Sn
34 20l -3 Iron Mn, Fe
35 oz 107H2] Az | iron OF — Cr. Win, Fe. N Mo
7HH OFZ — Ti, Cr, Mn, Fe, Ni, Zn
36 sl 32 ol 0jA Bronze Cu, Zn, Pb, Sn
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_ M A T, Fe, Zn, Pb XM,
39 ordE Sof| L2 Painting (Iron) =& _ Ti Fe. Zn, Pb, B EA - Fe, Zn, Pb
40 HZ= M Bronze Cu, Zn, Pb
43 |20 S2RITHIsIE 2H Iron Cr, Mn, Fe, Ni, Mo
46 g2 el Bronze Cu, Zn, Pb, Sn
47 Mz Ag|-SH0A Bronze Cu, Zn, Pb, Sn
49 OIRZ AEFK|Z2] THH'90 Painting (Stone) Ca, Ti, Fe
- HH| A — Cr, Fe, Ni, Mo
50 O|A0H7| CHpH| ME, B, 8d= Iron E745_ Cr e, Ni, Mo
51 HENH H|2l-86 Bronze Cu
52 Z[akl B, == 86 Bronze Cu, Zn, Pb, Sn
57 ol A Bronze Cu, Zn, Pb, Sn
58 A =1 Painting (Iron) Ti, Fe, Zn
59 Z[ofe & Bronze Cu, Zn
60 s =0t Bronze Cu, Zn, Pb, Sn
LHE HIEE — Cr, Fe, Ni, Mo
63 oAtz 49| Ole otoz Painting (Iron) ﬁ-EH—; —rTi, Cr. Fe. Ni. Zn, Mo
65 Uzt U3 H-90 Bronze Fe, Cu, Zn, Pb, Sn
66 LT ey Bronze Cu, Zn, Pb, Sn
69 7| 2CHEH EFAM Bronze Cu, Zn, Pb, Sn
XM — Tj, Cr, Fe, Pb, Mo
70 O|&EH ZX|-OFo|AIA | Painting (Stone) HM - & Fe, Rb, Ti
74 e E=mEl]| Bronze Cu, Zn, Pb, Sn
. _ Ql=4 — Cu, Zn, Pb, Sn
75 el 2ZZ0 21y Bronze 23 - Cr. Fe. Ni, Mo
76 e Mot Azt Bronze Cu, Zn, Pb, Sn
77 AlaE T 88 Bronze Fe, Cu, Zn, Pb, Sn
78 ol A Bronze Cu, Zn, Pb, Sn
79 a42g o Bronze Cu, Zn, Pb, Sn
82 deT = Bronze Cu, Zn, Pb, Sn
83 43S afitH 862 Bronze Fe, Cu, Zn, Pb, Sn
84 a3 Me Bronze Cu, Zn, Pb, Sn
85 UM TIEA-LIE0| Bronze Cu, Zn, Pb, Sn
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Table 16. Result of Magnetic Susceptibility (Unit — 1072 Sl unit)

No. Artist Title Measure point average Min Max Rock type
2 0|R&t U 2 8.12 3.83 135
ARt 0.43 0.274 0.656
P 0.03 0.018 0.055
UIEIEY 1.36 0.53 2.22
e
3 _ EEEEN EXS 0.05 0.037 0.058
2ls|2
= 0.21 0.123 0.281
I=A 25.12 19.2 29.6
5 0.02 0.006 0.027
6 0|R& Aol Af =2 0.22 0.1 0.371
27 O|&H 2| NE 6.66 45 8.04
28 oy 7t 85-5 = 2.79 2.45 317
29 HEY 3i%-84 = 8.99 6.58 115
30 g2 KA+QIZ 2 A= 5.86 4.46 6.86
31 0|2s Z1Hof| S SA 2 6.66 373 96
A= 0.07 0.054 0.079 (XS
37 Z|ZEH U=
7|¢t 6.49 554 7.39 stzef
_ R 3.41 3.13 378 thz|A
= 0|5 =l
- wa 21M17|12 st
2Ry 7\t 165 148 205 stzet
A= 2.86 2.41 3.27 tha|Ad
4 2 HEZE
7|e 6.04 4.88 713 szt
2 33 2.99 3.68 che|Ad
42 =y HEZE
7|E 6.22 5.07 7.16 Stz
44 1A AE86-BYE =2 0.12 0.012 0.347
45 P AT Sl 2 475 35.9 59
46 s e 7| 7.41 424 9.31
47 HE A2|-SH0A 7|t 1.56 0.798 218
_ OF2 ol -
48 | ez ;;%% zz 19.1 157 241 OpEiAd
50 Plob MNE, H, 8= 7|ct 483 6.26 272
EH—I‘ I:H| =, , =210 |_ 3 . .
51 e H|2-86 7|ct 0.06 0.037 0.082
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HAR 5 E 587 52 6.56
B =59 =A| AE 3.43 2.31 459
olzet MZisHe A 2 2.88 1.26 387
z|ofg & 7|t 0.05 0.034 0.051
U158 = 7|t 242 16 31
s | point-LEARENL E 6.36 488 78 HEIEY
S Lim] 42| 0[0F7|- | E 0.005 0.003 0.008
as 5199 E 458 323 5.57
ATk s 7| 6.14 455 7.27
chalA 46 359 6.16
s OFX| E7H shziet 7.1 486 7.82
M| 0.36 0.214 0524
L grot E 9.84 8.26 8.26
Y 2.71 2.31 3.21
0|58 | x-OtojtollM
gtatziet 0.11 0.074 0.157
= Ell E 5.12 458 5.88
AH E2HE-| N 0.08 0.058 0.091
EHE 5.4 3.71 6.34 stz
Al -] CHXoflA
7t 11.52 7.89 155 il
olMZ Al E 0.8 0.705 0.974
oty= A 2 6.22 4.1 802
Haz &t 86-7 2 0.01 0.006 0.013




Research on conservation methods through artist interviews

: Artist, Choi Jeong Hwa

Han Yebin, Shin Jeonga, Cha Sunmin, Kim Youngmok, Kwon Heehongt

Department of Conservation and Art Bank, National Museum of Modern and Contemporary
Art, Korea, Cheong Ju, 28501, Korea
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22 IHHCH0ISBS ZHZ0| FYHOIT HE BEXS 9l A7t U RF, M S KL U F2tet
e IsD oD, 012 S BE BA KRS £Tsl] BEAM2IS |E NES Bk Uk B
HTOIME CHES! B0l &7} ‘HMsPS (HACR QIEIRE MAlSIZoN, Ol Sal &HEol chet
xpfel Zis, MZlOlE W BE W S AF0l VAL A2E 2TSIUC S5, FHSCH0IST AZE
plo] AtEe BA) Ytz IS BEX2IZt 27D Ut Avjele] QEHE HIEOR 2i2te| Ao
st BERE| ALS SESIHUOHM, T (Flower treeys BEXIS Fststo] X4Z0| otgroz BEg
4 UEE sioict. Ol2i3t TS Bah HME Ale] NBE HEY £+ AUACH, HS Hst Kol
HExEIE I3 7IZNEE R & US Ho= JEct

ZFalof: Aojml&, BE, 27L AR, A3}

Abstract The National Museum of Modern and Contemporary Art, Korea(MMCA) is
collaborating with authors, bereaved families, foundations, and experts to ensure
a stable and appropriated conservation treatment. Through this, data related to
conservation are collected and used as basic data for conservation. In this study,
interviews were conducted with the representative contemporary artist, Jeonghwa
Choi and we collected data which included the author’s opinion, production
intention and direction of preservation. In particular, the artist’s works in MMCA
are currently in need of conservation due to degradation. Based on the interview
with the artist, conservation treatment plans were established for each work.
We have carried out conservation treatment in <Flower tree> among his works.
Through this process, it was possible to secure his documents and it is expected to

A4 2021, 1, 22./ AAER 2021, 2. 26, / AA%<] 2021, 3. 11,
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be used as basic data for conservation treatment of his works.

Keyword: Contemporary Art, Conservation, Artist, Interview, Choi Jeong Hwa

1 A=
A7He 252 3 H910] Alztolut XS Heksh, S Svko 2 218 & ARk
AF ABA W] 813} 2 Aol Arhe] o2 wlclel, MX] A 5 thekat Fe=

dsgict. doinlaolA 252 Tes] SEAQ ARt oy} GAdoly & 5 vHoA

fd, AZF7h 525 U2 o83 A7k BBl whet 2hEo] WalsHe ol
Aol ZE 4+ ik Bo] Holgomu Aol S, W] AA ShE] Aol

71w gk oldy Heinlee wale] Balskgld oldvbe gel B3 dled A

S5 BA S e, uleEe] AR dlol A4 ZH(ETte dR)o] BAE 2w

Hrle] olmg mhest Ao M@slolof stul, ol Higo R HEAS Al gk
Hrbe wEAY AfeY wAeld gue] Yo ze TUY AL stul, 4TA
HEAE A3 WFdE AP diZel 2A7kete] ddS 2] Y& originality)o]
AL E o)7] 93t 83 7hH oz}t & 4= 9tk (Kwon, 2020).

olef 27} i ofztol(Archiving) ] F8/42 B% SHE AL Utk AFo] HEA2
b A7) QIEE, AmeA 5 Fo 2Pt A8E AR D AR, A2 9 A
/1% 5 lel plE ARnE A, PPt Anet A fEolt A, 24 5& B

FAIL FEE Hiel =Aske Alo] Fasith ol2fRt WiEE RS R AAIA] HEAEE



-2 v 2 HEARE JA3si3iet did 27k tia2i]l ddivls 27telx; SetiE

2. A7 JEF HH

dhie] A7k QERE Ayt 219 Aede] ofmg oJulE AU, RoLS Easteln
P Agska 9] AL olss] 19 Belgict ARe) A8, AEY A A2
ERO| ), AEe] Gok 9 AZke] B5o| kel WS ofd G5 29 5 HEe)

A EA ek A2 = APIE Ty 2 QB RS Fel e AEES

AE0| REAE 913 7|2 ATt Hm, 2FEol e REXE Weolu A=E AAE
T eng aapARl JIHFE flsiAls QIERS] Wy, A& W8 59 AAX Ful7t
stoler & 4= Qlth(Lydia Beerkens et al, 2012). AA| 271eke] Qlejio A 27}

QIE|H-Z 913t 7lo|=a}¢l(The artist interview, for conservation and presentation of
contemporary art, Guidelines and pratice)& sl o, o|& QoFslo] A2|s}Sic)

nle 9 oukEolA A7E ARSRE AEu 71l et JEE AR o, 7Y &

e WS 4 Qe diE viE Atolrh, HEA AN vleEo At HE TS

| k= Aol "asitt, 1 F A7t ¥ X4(assistant)2+o)

e 27FY] 2 o, AeAE 9 71 At T AT Y=E o] Al olsish]

Slal WalAck, AEHE o A=, ol V)%, A 5 AE ofe] 24 F Fad o7
S

1o
o
ﬁf
o

H

2

u]

<

o~
M

o
|

AR, AR T Ape AFO] el Agel diel ohFer 4 glom,

AREE 7]dolut Ajze] Adle] Wato] A0l ARE A 4= Qlrk o] TN Trre

20| AR vl ol Aol 5-& stol AFe) i} 7bsstu, A7he] Bl
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oAl o < ek
E, AR 9 NS Aol Rofstis GulS HEeH: FAT SHS A4k vl

A8 AR} 7|40] 2] ofule} ol gleto] H}? A o] Slpo] Ao AHA

TS AN ofFA Tl WHElor SHN? K& ofulel glold] Aol Wi

ofahe R01917}7 Ueho] AR W] Holshz 74X|o) FAAE ROl 5 A% oot

L
J_

AES FAHE aaSe] e A slefo] Wastc) thEo] AEel At A
ARBHAEA, 24 B ARSI 3] BEoldl AA, BAT 5 G oo AR 2
FHRAAY EA) o Fastth

o Uobt Az @ 2Ee] dsjel eiE AEL AE0) B golx Fasi AE)
Ao ul AR 2HE] ojlof of A FFE WIAEA? AEe] steli Fok B elo] Wagh

A7) ST ShAleof B RA7E AZETN? 48 7HsE dste) AL o] Hxelx)
Bl HshA = EPAStolof Sick

AR, BEo] i =oE Wagh FEolrh Wep AFo] Aol Bashhd st
Aste] S0 o) APl nle] Fofstolof sk BEA Auprt ofEA LolA|, X
PRsh A BT RS FOI9IA) 5 Mol Wato] olstelof gtk o] WA A7bel
HEXA Aolol 4 AR TR ofzdo] Wb 4 itk Edh &ALt dskm Q18] HEe)
ofulsh o] Wadh wrE Wabk Helrka S Arbk g uler e, LS
A5 SalAIE oA Slokshert? Q52 thAlsk 3 o]elol the tete] EAfshir}?
5 QERE B3l 2le) e Shushi o8 Aaskshe Jlo] Fastch

<l

aed

3. " A7F - 2A3H(1961-)

27get(1961-)= 19879 FAE e Sot] wlEAe] oldolR EewA At
WS Bglon, olF W& wie A= v (1995), CIATRAE E3te))(1996)o14=
ApAPE MY &3] Kol iAW E AR AR ez Soiglth & 4Rl viet
ol zgste] 8%l ded Ars vFe -2 1 ouAE, Al APgelMY
WAEE & M| SehaE Bhy, W] AgzoMy 78 5 2l 94 HIE, olHE
merd, 23R Bol=eju] Solth(Koh, 2012). o3t A2 IgnlE ozhe AHH A
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Qgefell tish Huel FAS i AP FAl), Atk oARE AR S 7R
obgheol chs) thAl bl Q145 3 A 37 eHBack, 1999)

Hgote] AFL Adaely) Mol BH ALS 4+ g BANSTOl} By
EAES ol QI3 Ao R o] the) FoA MBAE T A4 AL
Azt o1, A} b Alo]9] Aol S A9 Shul Aol AFER Shotd By, 49,
oFETHol oAl AL RSP T 4 Gl ET WAL HENrS A B0 s ofzic

o7 Ahedzk g1l e TR & bl it Agate] L|n FHVE N2

ol
ES
ol

he 7

=
TR Ao WS At B4 Y Gru 2e9(1996)9) AlBolglon], HAS
Slgk 210) 3 WA 29| ol Fol7|E Bk, 2EL 1] AR T FYRE PO RE,
Ackgl 29 Setig @ HARE tehdekDavid Elliott, 2019),
2ohe ol9i) 9k 418, BES 9Iok ol ARk TeA T Fobshs B, )
5 A el AES ATk B8N Aol H7), 2117, 2, ofd) 5 U2

A4S FESh, ol BASE StolF Htek] 418 aAEolt, Eg 19| 2

L >1
ﬂH> r_C
J
rok

E

GEe
§739] oA} olopIE BYIE awl, 1o Aol Folelo] S| Tk ofdl HE

2P AbARl ANl = BAo] ofslisl] il sk A vjeAES et

Mo

K

=0
5 =

H71E 27| = Skt (Fumio Nanjo, 2019).

FHAskE sE2 dEFe 7IARE FEl AR A7 Slo] opuuRial bt o=t

© ofRA a1 4190k shu, - RtE} bz 5
=

&
2o S ol ol bk obd ALgAL 5, BaAe) Aol

‘Al uhgo] 1] oflo|t} (your heart is My Art!)
FAlo] Wiz A, FAlo] w7li= A - 23l0] L€ dlgo|tt,
U Alo] 7|2 5lal Al Al AAE oded WAy

R

(The creator’s Project interview, 2018)
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4. &7} A H

Aej v&AEe) BES HEAE] o8] YR Ao] YLE= AL WAL, HEo B
H7te] Astele, o] Wg4e wefsto] AayEolof k., olo] A} QIR U 2} wel
&

o)

olv

AR £3 58 53 HEA] Zadt e FHslal o]F AR BEAYE 9
et

THAWETE 27 Y G5, A 5 A ARSI @Yol S7FshA HEAE
Mgt Fr/dE 2 o] S8Rtk 53] HEAo] o M2 BAS o] 918l
2019958 W - A=Al Weke npdsigl o, BEAR W, We o] BAE HEAE
AN Adste] BEAE 2A Am 2 Egstal Aok

SHdAd el A 23S A7k AE 489S sk glon, AFuit A=
9l AR, 2RE] o] M3 the o2 Uehdth(Table 1, Figure 1), 1 & 3%8&
ARkA o & whEEAL Qote Qlel] BEAE7F Ba3t el om, HEA o] oA 27tete]

IERE Fol 0] A2k oS wolsta Zhzte] AEo] Asket BEgetS nelstiA

[¢]

3t cH(Figure 2, Table 2),

Table 1. List of works by Choi Jeonghwa

Artist Title of work Production year Size (cm) Materials
Super flower 1995 470X 420X 195 mixed media
Choi Flower tree 2014 80X 65X65 urethane resin, painting, stainless
Jeong ; 163.5X 130X 128, )
Tomorrow’s flower 2015 FRP, rubber, urea, iron powder
Hwa 220X 203X 188 etc.
Feast of flower 2015 288.6X122.3X76 table, bowl, plate

Super flower Flower tree Tomorrow’s flower Feast of flower

Figure 1. Artworks made by Choi.
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Figure 2. Interview with Choi.

4.1, 7HE2t2(1995)

GFHERD= 1995d%=c] AlRRE FEoR FIF7] FEHet S o8t

&S T sholth TG Mgt Adigt 27
=

| 22 3] gl A9 SE gl

=

(]

et o 8405 22 4 glom, BiE A|A HAe} 25| ofge S =2

otk H7he7| % $tch(Baek,1999),

A7be AE, AR AR, o Al 7S A SlgeA” ek gtk 21Eo] uhe}
A AR Zlo] Gl v, o A E-S WA A 219) A, AEHY RoAX)7|E
sk A7hs 2 Aol Aelld A wol #H RS AEOE Foflighse] 1 %

Aejgict B @skElel A B8 WAL wAsigon], REEoR HojxAnt

BAKo] Bj7] HHo] thr BelEiglet, He P ol R FEBIY $F YA
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Figure 3. The damaged condition of ‘Super flower’.

38

A7k GriBete7l Al 2, BEATY Holof 3 s, B i BUS FaA
20| OIS AT 4 Gk shleh. WA 1Y $S ARE A

obeloll MASHA AR7t A= AL ol 4 gl Rl olshu Uik @A
shel ] Hoolt olefdt AELS F AE(e)S AT, vt o] U
A9 AAE sk glort GrEEne)t Ale] 2] AFOR ofwe] AR} 9
crewlel meE 245 G ARl AES AN S B4 AES

A A2 AR WG] aTEon], 25 B8 Fof AR Ak

rlo

4.2. Flower tree(2014)

(Flower treey= 2 FE|O] Eetig flof HIEZL e 2Eo =, ofy] 79
o] Ho| Ut PSS Uehie), 275te] A5dA| Shefsial thefeh A wn, 29
S A xdsigleh 2oy 2R skiEo] QoA ol FejwAu Rl

2 HYltH(Figure 4),
Agol ok HErt Alete] Yol AARbe] atEglon, 2 Al A3 2
Elo] Hasigle), o g Qs 7]E £ 917 mhofo] oot Arhe HY
ARA7E HA] ZAAolG gtoll whel BhE 4= glom, ofefRh M A AEe] AR

wotleh E3F A o7 BEAYE FleYskE 25 2o Q)| izt A=t
Zagh Aeolle A2 & HE5S 7ISeR® AMBSZIZ Sigich HAS A7te] AEe
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(a) Frame bending (b) Seperation (c) Broken object

Figure 4. The damaged condition of ‘Flower tree’.

4.3. Ligde| £(2015)

Mo 32 F 13719 FRor g0 Son, I F Ve IR
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s 2APE stk (Figure 5). 2ol AR AT Hsiis BHAFARlol

gesigon], PRAoR Ea} Hko] weEb Rid gEiE REXL
275

A7bs o] WAL Zolt A% BAE wiysiel Yatehe
SHL0] 75 sk ol HehEla e o ofShEls A ) U wol ol
B4E RO, FYUNRIE T SO 9 L AnEo

shsick

e
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(a) Seperation (b) Loss of paint layer (c) Broken object

Figure 5. The damaged condition of ‘Tomorrow’s flower’.

Table 2. Results of Choi's interview

X7} ol Production year Materials
B2 BeloznL XHZ ojn| MY 27}
~+HEEY < MZ HzSH= %,%9% Lojmg
DEES 5 olE X (1995) -Elfra*;f*ﬂ ol Salf F7|xel 2& A=
20| 2 S0l BRIl A TE s
CE'S ZFZ Chao| ZHE FE Flower tree . Eaﬂ%j x||1_x1|a|+(a+7++ ﬁ ﬁ?sa: Hol)
. _ HZEXZ|= 0|2 Lo X8
. ==} o} ol20| X3 = = = S
0271 Rt 2l80] 22| (2014) . o] Q3= FAIAE| Wt HE Tk
ZFE 4 Qs B o g3
o = .
= - DISTOIM XIBXOR shA 2 BER2| T3
(2015)

5. {Flower tree) HZX|z]

a

Ag}to] (Flower treey= IHINu|&T vje2d] o 2Eo= 2

o>
b

=
K3

upgstol AFS] AAH Felvh Wakglon], AFol thi whéEle] WEX AFshct

9P A7toto] Qe RS Bl 2 Fol tiat 27te] Aol wobsla Bade] W)
Fojsigon], ol ko z RExes Aysidrt

5.1. BZEXz| T Sl

Ao A ZE Yol e AR AR 2 LEATE 18" FEoldh TER

105749 oz FAsel glov], T 2] BE AgoR
] segjo] Flojxx o] LejsAt
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A £ A A e ol ERlElen, A 3] e 2 EEE R
Z|oll Holle HgE HYlth FEA o R o] ey} oE Fato] vEo] W)
O EAjeh, & 3He| mgTe] SR vl BEe EET) 2] A=
ZERIZIAR ARGl om, o] WA 9 AR 5 EF0] v ElErh(Figure 6),

(a) A bent frame (b) A slanted frame Detached flowers

(d) Broken flower (e) Loss of paint layer f) Dirt and stains

Figure 6. Details before treatment.

5.2, R 3| Y 744 S22l
wEselo] o meole] I T SAEidon], 2 A AR meeE
siAsholch, Zallol A Beje e &2 Fo A4 22)d slglon], eE o] 49

Zzke] st 3o} w Bshect

5.3. 2|2 AHAI%
1% mEge Wgel Asku mAFol o wemel mee wAlsE
Agslsick. 298k Ate) ARBERH e Hel olzistol AAAE AT

71E ZH U FAT 2710k FEj= AAE e, 7]E e el 7P frAket Age =



shiE B 42k SXE Fob W, WA § AETE AF§dte] Alohmo}md
dlol=A HaAl(Loctite 40192 HYSHATE A% Trjrh Bele Be o=
A (Araldite) S AHg5te] ZHhE M F wAskAT, RE A0 D WYY AY 2

ZARL 4] Rl Quickplastik) & AH§3ko] BT,

5.5, M=
AEe] A H =5 & R A4 s Astkes AAsIh 27| A2
(EFHe )] dEFE Sl AF A AR AR PR 9 ARbe
SHstglon, U3t 4] ARE AREStol ARSItk (Figure 7).

A uja g o] elrh WQIE(RHRE, Solet BeANE ALgstel

~5

(a) Interview with studio team (b) Materials used in Choi’s works (c) Mixed paints

Figure 7. Production studio visits and interviews(a,b), mixed paint(c).
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5.6. T2l mH| & AEZ
A2 AR Tefelol MEXsh e 2E Ayt LAt 2o A&
A7} Qe S ko & wEAe) A AMLE Fatste] 7120 91x\et AR sk

o
flo

ahilo] OlE 22 = Zo| FRe} 2HEe] e g afste] uijx|atglon, e o
1E & AEL A B FEE 259tk (Figure 8, Table 3,4),

(9) Restoration (h) Retouching (i) Reassemling of works

Figure 8. The process of conservation treatment,
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Table 3. Compared before and after treatment

Before After
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Table 4, Compared detail parts before and after treatment

No. Before After

No.1

No.2

No.3

No.4

No.5
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Material Analysis and Conservation Treatment of Genre Painting Folding screen
by Unknown painter in National Museum of Modern and Contemporary Art
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Abstract  <Genre painting folding screen> is a work of unknown artist collected by the National
Museum of Modern and contemporary Art in charge of preservation and management
of works in the Korean Cultural Foundation’s ‘Korea House’. As a result of a prior
study of the art history of folding screen, the painting and the contents of the topic were
about the filial piety examination of <Oryunhaengsildo Vol. 1>. The signature of text,
indication that calligraphy belonged to Kim Choon-hyun. Preservation treatments was
performed with severe damage such as mold, moisture stains. and tears throughout the
folding screen and material analysis was also conducted. As a result of the material

A4 2021, 1. 26, / AALER 2021, 2. 22. / AA%<] 2021, 3. 8.
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investigation, similar fabrics for preservation treatment were compared and verified as
sill. And XRF and Raman analysis to estimate the type of pigment allowed the date of
the work to assumed after the late Joseon Dynasty. Based on the results of scientific

research, similar materials were used to effectively preserve the work.
Keyword: An unknown painter, Hyojado(Z+-[&), Material analysis, Conservation
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6% WIS T2 EolA Helded ZeR
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1o

SRS 2 Aol
he] 6% $FOE THE F 1259 AFolrk 27} R ARk uloln] T el 3
(2] HHEH) O R S et PFdo] BA(EE

ol A 0@ 7195 Telw WY 5 WEXY A Yoo ALt A 24F
oot WEXEIS WsP] A, TR s gl e HAATE AMshon,

AP UAHFATHH)E BARE 2592 S8t (Table 1),
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Table 1. The contents of each text and painting

1st 2nd 3rd 4th 5th 6th
IESCIES MmppA ,
Text N = DIACHO|(BRIR B 1R) AT EI)
(TERE) (EEREER) T
AFICHK] £ 7ot
Painting YL AMIEMA o olAELY| SpAtE
v (EBEHS) = (HEHEhE) e

[ B (Fiffsf 7B DL 7158 Aol B oloprlolu, Uhs) A= 2 g
spAlo] Wgo] Yxstet et BRlo] KelA 474e] olorlet 7|&Ele] Qg At gl
T 7} 67)9] elob|t HAREloIQIIE). ol o] SAEIY E thE 6% WEe] gt
AR o= Yzw], I AF gl AL SsAE Lol B Aol

Aot} gk
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UtHHan et al., 2005). ®5-E SHe] ASHS Mo o Znal 3 Ao} mpx|df £
ARt A2—-552] SIHL BiX|(EHR)E & vkt (Figure 1b, ). BE2 A
T2 Hole BE o] Fejrt obd, oF 1.6x2.0(h)em FA9] U B2 ARy HlFeE A4S
FAolthFigure 1d). of2fet 42 F== 22 HIolA Hol= YFFEH=, &= B

< = Ao BAfo] E8ue S8l AldtE Ao FAHrh(Park, 2018).

(a) Front (b) Back

(c) Mounting form (d) Wooden frame (e) Taeji(E#K) on the Back

Figure 1. {(Genre painting) folding screen’, National Museum of Modern and Contemporary Art,
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EEHE o) A5l AR AEe] et Al vhefsial Tof| w2 HEARE

AY] 913 2E AATANA A AR ALgSte] Btk

3.1.2. H 2] "l

T~ o d
FAPAAE ) Z(SEM, Scanning Electron Microscope, JSM—6610LV, Jeol,
JPN)S 2 A& A& Alm 4% Z3skelth A= Carbon HIS 910l &2 Gold
s AAE & £A4S st EARHS 7HEAY 20 kV, Working
distance 9—10mm, Spot Size 502.& A5}y o, A4 thH AMZS BSE(Back
Scattered Electron) RE=Z, =W MZ9] AL SELSecondary Electron Image)

BEE BES:

3.1.3. &4 A%
SEMO.2 17 upgrol] AL 220 thi g 249t A A|1-6%0] A& thlo]
TSItk Figure 2). o34 & B 10m W<}

AAFHE olFaL el FedolA Hole AlEjile ARt wH 210 A
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(d) 4th (f) 6th
Figure 2. SEM images of painting silk (x2000).
vl Aol 2zxgPej= Al dAn|H(DG-3, Scalar, JPN)o.2 3619 2%

e ARG 212 3 &4 Wgol Aold it PAOE BAGIALS

oF = 9Jolek(Sim, 2002), O] AAR HEXES 9 Az Wt LS BB

o

A5kt (Figure 3).

(a) 3rd painting silk (b) Silk for filing (c) Schematic image of plain weave

Figure 3. Microscopic images of silk (X 100).

&u)4(RH-2000, Hirox, JPN)Oo 2 IHzsle] A

ok
ol
m
x
=

)
il
flo
el
e
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rel

Aol SA . =M 97} 7R A2 Weke 2 wAls] RofQls Az FEjYle gholdt
£ i (Figure 4).
SEM 2+ A3}, 712 vhgko 2 9]x)8t A A-9-0] thid o Ayt yhalo 2 2ok
Sohz)o] glem(Kim, 2000), FHolA WAfol F=2 Hols AR IS
g = cH(Table 2). SA1 =4 A f= ThollA] A 2719

ch2g Wl AZH(rilobal) WEHE o3 glof B B9 YFos g,

-0,
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o
2
e
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OsxEe HE 7
(a) Surface observation of mounting silk (b) Cross section of silk
Figure 4. Microscopic images of folding screen mounting silk.
Table 2. SEM images of folding screen mounting silk
Black fiber Blue fiber Green fiber
Longitudinal
section
(x250)
Cross
section
(x1000)
3.2 ¢tg 2A
3.2.1, ¥4 o4t
uhe 9 Ao 2 AFGE R FHE) BAS 98, 2 AR FES At
W]} Al AAJBrITE A ok o] A 2B STkl A Rhel ek ARt
9o, TR AL 7} Aagetsic,
3.2.2. &4 ¥
X—A&BEA7|(XRF, X-ray Fluorescence Spectrometer, DPO—2000,
Olympus, USA)E AHg31e] ot o] AR 24& Zgsott. XRF 4 43
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2mmol|A Rh target& AFE3}o] 40kV Aluminium filter 15sec, 10kV no filter
15sec?] Ao 2 E A5},

54 S Bk 919 ¢t YRE sk, AYE Alm SAS s
A3l BFHBG), SAU(Bk), HA(W), 2A(R), 2A(Y), BHB), ZA(Br), 544(Gold),
=AG) 5 97K SIAE FAskglon, EEodile MR didE Hole 2-3
ZJAES] glolgrt A Figure 5).

=M otgl 271 gk B A (Raman Spectrometer, LabRAM HR, Horiba,
JPN)T F=APAALARF(SEM), oluA] 418 #33 £A(EDS: Energy Dispersive
X—ray Spectroscopy, X—Max, Oxford Instruments, UK)S ©]-8&5}o] EA5}9ic)

bR A Y] A 22 FlolA o 532nm, AH] 2] 2400Grating 7|&

0.33cm ol (F&E BHE A oty EAoA+= 600Grating?] AL Z Al

SEMO] BA4zA4L 74 20kV, Working distance 11mm, Spot Size 50,
SEI HE=& #stglon EDS B4 27 ¥3F SEMy 28 vxlo 7 A3)stict
B A, AJEZ Carbon HIY 9o ¢ % Gold Z3}to] AA2st3ct

Figure 5. Analysis points of pigments by color,
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3.2.3. v 9 A ¢tm 24 Ayt
XRF 4] ZAx}, 2 E B4 )]0l A ZHS) T} 11-4x(Si) 7} =A] A= AL gHelslgich
A% Tole gFrlEAl, 2 TF4a, 24 (Ca) 59 947t HE= K Table 3).,
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Qo] T @A AMEE AMRS) e 429 Fhepo] A AEHD Hol Aol
TR ) 2 Slo] Skelulo] wuk AALE A HO= AT,

B ol uhgol uls) ARulE, I, a5 b Gl ¥A 24l
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Table 3. XRF analysis results
Coor Anal.ysis Elements (ppm)
Point Al S Si Ca Fe Cu As Au Hg Pb
Base BG 57497 | 6252 | 125412 | 3009 508 ND 36 ND ND 112
Bk1 17216 | 15840 | 50524 | 12148 449 1249 218 ND 46 164
Pack Bk2 16188 | 20987 | 28111 | 10508 | 419 1634 229 ND 53 93
] W1 ND 84179 | 70595 | 3175 357 399 1038 ND ND 4294
e w2 ND | 61824 | 70388 | 1555 309 85 746 ND 78 5195
R1 5325 | 89478 | 16285 | ND 184 133 56 ND | 22893 76
Red R2 7540 | 83155 | 12768 ND ND 57 119 ND 21505 114
R3 ND 70404 | 33742 | 3097 333 ND 356 ND 1872 1474
Y1 14702 | 17459 | 30234 | 14063 267 220 185 ND ND 74
Yelow Y2 7031 | 41286 | 17565 | 9338 187 109 1554 ND 32 866
B1 69456 | 83716 | 131543 | 22939 | 676 300 371 ND ND 474
e B2 70540 | 75517 | 122516 | 20810 | 992 155 443 ND ND 494
G1 ND 5762 7698 2973 211 16428 | 11124 ND 159 122
Green G2 13331 | 17463 | 45442 | 5138 681 8858 4248 ND 72 556
Br1 11737 | 27741 | 34470 | 4551 4946 675 233 ND 1130 205
Frown Br2 14393 | 29110 | 31800 | 9867 | 2910 753 291 ND 664 131
o Gold1 16059 | 42303 | 10942 | 1299 303 106 590 3279 262 30
o

Gold2 15179 | 47518 | 7768 358 235 146 230 4524 405 69

S T3E EFY Foge 39S 7R oY A9 FHE Hole Ze®
S}O1E]QItHON et al, 2015). ©+= Emerald GreenollA Uehtl= ZAAFEHZ ¢
geiet weks 918l EDS #4117} Raman 4 X185}kl

EDS 4] 23} Cu 33.38%, As 66.62% ©H, s ¢ et Raman &4
23t ESE Emerald Greendt FARE FHoA mart HAE=HScHFigure 6).

30 AL =4 kRt oheh AlI-6Zo] A8 54 bR Eh 242

flo
o

Wolil Qo] (E&E WHo| A8E 4 dri TFelol Has F4RoR 8

fr

OJ%‘[CU(CZHzoﬁ'3CU(ASOZ)2]°] AL Ao g % %‘:}
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Figure 6. Raman spectrum of green pigment  Figure 7. SEM images (3rd).

SEl 20KV WD1imm  S5850 x2,000  10pm

Figure 8. SEM images of 4th (x2000).
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(3rd).

SEMO & A|4Z9] A|Ro||A] Atacamite 27 FE] HEF E+= ebLF 9] AR}E0|
oItk (Yoo et al, 2014)(Figure 8).
EDS ¥4 Ay} Cu 57.82%, Cl 17.81%% H&%ItE Ramano|A+ Atacamite
Jo| A Hole u|=30f| HEE O] 4% AHEE =4 Qtae 54[Cu,ClOH)| 22

thHFigure 9).

Mz B3 B ugge Hole
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B{\Y
)
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Wavenumber(cm™)

Figure 9. Raman spectrum of green pigment (4th),
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4.1, BEXZ| ¥ HEZAL
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Fich(Figure 10, 11).
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Figure 10. Image of damage type.
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(a) Moisture stain b) Mold (c) Tear

(d) Missing part e) Color exfoliation (f) Scratch

(9) Inner frame pollution (h) Weakened adhesion (i) Pollution(Back)

Figure 11, Damage condition.

4.2, shd H 22/

HEEolA FES 2elsh] S8, B¥S w4l lId o= siA

GHE WS FHOIR I3t odo] ste] shAlzigolA AFFelUS ALgto]

14 Feld e Aastat Sels e sl S, 5 2 AE, Amsy

7 dn7 Zod 59 =3 2RE0] 24 AL E ulolslal(Figure 12b, ), Zalyd Azh
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Table 4, Condition investigation device

No. Investigation Device Information
1 Sl 547-312, Mitutoyo, JPN

2 2A SPX1202KR, OHAUS, USA

3 AME Star A211, Thermo, USA

4 M CM-700d, Minolta, JPN

5 AR 0|A DG-3, Scalar, JPN

iy BN

(a) Separation (b) pH measurement (c) Digital microscopy

Figure 12, Condition investigation.

2hEe] et ed=d 5 e e AASH] 8l AAEEEE e
(cleaning powder®, LINECO, USA)Q} Hro]d 28 A}gslo] A4l ZadS A4
slich(Figure 13a). W17 HIAEES Zlsgsto], A9 Wt I, 18 o] HAtw o]
W7 o RE Felskal, kR3] M-S flel oRL(FINKIE®, Nakagawa, JPN,
(10g/L)) gsl71& AAlskact (Figure 13b). 54 S89S S44] Yol 2&52 2
=31 oFHolA "ol (Arioso power II, Human, KOR)E mHAEF7|=2 BA}

sl chH(Figure 13c),

(a) Dry cleaning (b) Pigment test (c) Wet cleaning

Figure 13. Cleaning process.
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4.3, THIEX] &7
TFHERE AASE] A, sk ofste vhg 9] Fef HET kR uheks WA
Qe 1] ShHelA F 3xE BEAAEE ARSIt Figure 14a). #HlolAE
AFg8Ee] 1-22F B3-S 21eY8AaL, B12(0,04mm) & 33} B35t glt, W8 A 2
SRR o A EE-S EF6 o] ARSIt ATt e AE-S ofaE Aol

PR F, Hagte] 22 7iste] FHIRAE AASHATHFigure 14b, o).

= oar) HERIS

(a) Facing(Surface protection) (b) Paste the paper (c) Remove old lining paper

Figure 14. Conservation process (1).

4.4, BAR 27
Aeno] Wexels Ss) BAe AR Fusieict 1o) vl g e}
ARhS 71 A02 SAIS B u} ], T3] A4 9 Bk Figure 15)
7 el AL o AZFEE GElo] Wo oRshl A, 1 ANES

HI%E R 257 919 ol B4 A Al LSS,

(a) Draw the missing part (b) Cutting (c) Fill a missing part

Figure 15. Conservation process (2).
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] AellE e 7] e, Qel dnlE gaistel A Slelk 2-33Hs
SAE AHgSte] wistaich(Figure 16a),

13 F A AzE B9 & ol wet Folof o] dofubs 2 WAL,

27k R % 2] AR ol wrol i} Azl A 1z81rkFigure 16b)

o) upEAlS F1Z20 2 A 27|l uko] 7hAlo| x|Fko]

$ A= MRESGCHFigure 160, 21 A, ROl WAE 913 2 R

ol S 5 A Esstelct

(d) Trim the edge (e) Put the artworks together (f) Lining

Figure 16. Conservation process (3).

RER RS

Zstgich(Figure

7 WEES =P FEYo] glon, BRI AT &)
el AEC) ARt FASA v g FE 0] sl guln-2

17), 5ol T8l guIRk@A) A 5t BT EA) I E 1 202 B ¥

X
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(a) Affix a thin colored paper (b) Paste the artwork (c) Mounting

Figure 17. Mounting process.

5, HEAF A - & AR

Table 5. Compared before & after conservation treatment

Full view

Before

After
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2 dFoMe E&= o AHEE AR He 2ARE AASHL olF Hige R

HEAE etE st skl B AAVE 58elet S7IdF2R2 o] At
FHIRAL, B W Ade] ther ] HEAEE AlFsialnt Aol AR A=
A SAde wtetsr] flef e uie At ¥Ee] 2l Ae T1E|al kel digt

B4 52 AASHch A8 B4 23 9 vl 482 Ao sklsgon, $E )

- b
AR Bl ol 3t AR ARSEISIE Bhe 9] Az FHl= BRI =,

Table 6. Compositions of pigment used in the {Genre painting folding screen)

Color Pigment
Black Organic Pigment
White Lead White
Red Cinnabar
Light Red Lead White + Cinnabar
Yellow Orpiment, Organic Pigment
Blue Ultramarine Blue
Green Emerald Green, Atacamite
Brown Seokganju + Cinnabar
Gold Gold

El 7t
Agstel, wrh Heet kR o] RS AT 5 Y9Uch A3Zol s FZ(Emerald Green),
A4ZME =% (Atacamite) FE7} BARIEGIE XRF 24 A3 A3E o mE
7] A4 ofEe] FAHo] Ao, HA0] AUt R ofSo] gtk AHE Aow
BT}, FRGES 18T0d A olHRE Mool Sole} 1947] olF sjstef

AREEIRIET, o] F Foll (&= W2 Azte] A 371 o]Fl ojFoHleE AT &

ok,

1y

© 2 SEM-EDS 2 Raman #4]&
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A Comparative study of painting varnish using
Py-GC/MS, FT-IR and EDS
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HiLIA(varnish)s ZHES 245t £ HHE HS5P7LL ZES 2ofsty| s A5t T2 MZolch
£X|(resin}Z ZHIEI?I(turpentine)O|Lt LTS (alcohol)t Z2 SIA SoHof| 5|A1510 ALBSIH, Sai7t
Sl=IHAN ESH mjato] HAECE HILIAG ALBElE MBE IS CHASHH $xlo] ZL HH(dammar),
AE|(mastic)zt Z2 MASKIRE] LI|= £X|(alkyd resin), 022! 4=X|(acrylic resin)2t Z2 EHA4X|
EESH AFSE|D QUCL HLIA|S] e BR0 w2t AAwax), E2 H2lFHsilica) S2| EE EEAM|(matting
agent)7t 27}=7|= ST 0% HILIAI= A2 E XHZ0]| Uzt S4o] Molsh7| R 74 ME2S nietst=
Hx BM(qualitative analysis)0| 11 S25iCE. olofl 2 A0 AlEtzl= SI8HR HILIAIE e
ME 2MS TIEGe] S5 M| RE 2Mo| 7|XXIRE &E5tuAt SIYLE EM;X[7H ALZE HILIAE
[i&o2 stien, HiLIAlol AFSE SHdsXiet 20| £, £2 YR LAl 27ixl= 2 ZHFQ|

£ SHot=dl SEE FULCL

FAlof: HhY Al A A, A, e 284

Abstract  Varnishes are coating materials that are applied to protect or polish the surface of

artworks. They basically consist of resins and volatile solvents such as turpentine
or alcohol. The materials used in varnishes vary widely, ranging from natural resins
such as dammar and mastic to synthetic resins such as alkyd resin and acrylic resin.
Depending on the type of gloss, matting agents such as wax or silica can also be
added. Due to their variance in materials, the qualitative analysis of varnishes is highly

4= 2021, 1. 26, / AARER 2021, 2. 22. / AAS3] 2021, 3. 8.

69



crucial. In this regard, the qualitative analysis on the commercial painting varnishes
was conducted in this study, to build the primary database for artwork analysis.
Synthetic resin-based varnishes were mainly analyzed in this study, focusing on their
consisting resins and matting agnets.

Keyword: Varnish, Qualitative analysis, Synthetic resin, Matting agent

I

v A|(varnish)= A5 €M% & #AHS B 55U FElg fojaly] flsf AH8s
FRE A =olet. Aol 280 Folotes A|(resin)E BHER](turpentine)olut A2
(alcohol)?t & I &ufjoll BJAsto] ARG, Bulzp FUEHA FET b
B Flck(Mayer, 1991).

315+ vy Aol = vl thFet A=t AR = QUo7 712 A9 A=l A 5
H(dammar), WAE (mastic), AlE|(sandarac), A2H(shellac)dt 72-& A=A (natural
resin)@} AER A AY X|(cellulosic resin), 7= $X|(alkyd resin), o}ZHE X
(acrylic resin) 52} $Hd4=X|(synthetic resin)7} AF&E]o] 2t (Mayer, 1991), HeH ZF0
whet i(wax), B AEl7Hsilica: SiO)9F 22 F8 28 A (matting agent)7} 71715
3tk (Kweon, 2020).

ojxF HPYAl= Wi teket Alme AT wwol I 4 AwS Tetshe A4
4 (qualitative analysis)©] 19~ -85}, HFLAIS] 8-S stotgho =) uiLA|7} Asfzl
2h50] A3} HIAUSS olsfistar oA HE WS Ed 4 glom, AlF 5o HEA T
Al Aol 42 A1 S AT REAY Aas WY o ok =3 A0, A7hE
HRA] ARE EAS AFLste] njeAbs] dtol] 283 4= Qo (Peris—Vicente et al., 2009).

oje} Zre wigkolA FHA HfYA] el el oheket FAdA dAh ZEAL Sk
A Q) EFA, 7Hs A rntE ] £45 S g, ijAE 5 HAFAE ZARE AR
9l om(Colombini et al,, 2000; Azemard et al., 2014), o}=2HY x|, AEAF =X|(low
molecular weight resin) 52} $HAd5A]o] A= FA EA0] o]Fo FtH Peris—Vicente

et al., 2009; Bonaduce et al, 2013; Farmakalidis et al., 2016). T}it o]2]st AL ES
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HRUAL el Tt o] obuet hAlel] ARgEIE Sxlol the BAOR, WAL XA

ofefl 2 Aol A el BRIAS doR AR BAS Qaske] B A AE
£A0) 7|2AR R BEsA sech 5] ATEs clakst s F SA4AE AL
HPUAE o stttk AR HhAle) A9 kAl el 41 ER7t
QLOTHEM HIUAL, Wh2El v B), AR HRAE 19 $RE Wek] E715
o7 ujolch Tho] gH4A] HhAlE 8 (gloss), R (maty), & WH-W(satin) T
ol el 5wk FEsko] SR QIek wheby vhAlo] ALEE FAAI9} Bie] F,
32wk vk ol 7bels e 2AA|0) SRE A BAskaA sheich

ATHE] = HRA] 3 7] A RARRRE 2 1529 v A S ARG tHTable 1), &
6Z,

MR 63, W HRAL 13, 6 ahUAl 8502 sk Zefol= Fek Slo]
HRUAE S E3 5 wA) o] ARHEE FFE el 602 ol Azsto] A0
AFg3hic

2.2.1. 9B —7A~ T 2nte 181 /A R4 (Pyrolysis—gas chromatography
—mass spectroscopy; Py—GC/MS)

S b 1es] BAY % shiel GOMSE uhjAle o] thebel 4Ro] Ege
8- 2F e 2, Asked &olstth whebA HiyAlo] AREE ] B 7A€
AZARl TS {8l Py—-GC/MS 4% AASHItHPy: Py—3030S, Frontier lab,
JPN, GC: 7890B, Agilent technologies, USA, MS: 5977A, Agilent technologies,
USA. @&sl717F 42ke GC/MSE &8st Hxe] Az A glo] &40]
7Heskoinh A2 S Table 29F 2,
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Table 1, List of varnish samples Table 2. Py—GC/MS analysis methods
No. Manufacturer Finishing | Sample name Furnace 600
temperature
1 A Gloss AG1 PY
2 A Gloss AG2 niertace 180°C
temperature
3 A Gloss AG3
Inlet 250
4 A Mait AM temperature
5 B Gloss BG Split ratio 10:1
6 & salin BS Column HP—-5ms
/ B Matt B ae . He 99.9999%
8 C Gloss CG (1.3 mL/min)
9 C Mait CM From 40°C(5 min)
10 D CGloss DG Oven program at heating rate of
107C/min to
11 D Matt DM 300°C(10 min)
12 E Gloss EG Scan range 40~550 m/z
13 E Matt EM MS Source temperature 280C
14 F Matt M Quadrupole
150
15 G Gloss GG temperature

72

2.2.2. Fe]of ¥zl A o4 B53-24 (Fourier transform infrared spectroscopy
FT-IR)

FT-IR &4 F714d29] 72 2400 golgt 4] Wiiolnh. =3t 4| uAb
(attenuated total reflection; ATR).S.2 -8k 39 A]
ANES Iz 24 AREE 4= ke Aol Qlch
2ol o9l Py-GC/MS &4 ZitE nige=
Sh3ich

2 AFolA= Micro-ATR HEE ZEsto] Sofo|l= 2wk 9o =xd
HRAIS H o] AAe] 9 35 glo] BA5k B4 314=(number of scans) 64,
H&l5(resolution) 4 ecm™, F4] W¢(scan range) 4,000~650 cm'e] ZHSR

435 tH(Nicolet 6700, Thermo fisher scientific, USA),
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2.2.3. IR BAE X — A1 B3 (Energy dispersive X—ray spectroscopy: EDS)
U A] F 7] o] g 28A| 7L o 7S ERlsh] flsl AR
(Scanning electron microscope; SEM)of| 525 EDSE AJE EALS AA|51%cH
(SEM: JSM—6610LV, JEOL, JPN, EDS: X—max, Oxford instruments, GBR).
HRUAl S F(gold) o= AP & A ARgSIgIth Ay 2xiolA
BEC(backscattered electron composition) E 2 248190 7F449) 20 kV, A%

AFo] Z(spot size) 50, A5 AZ](working distance) 10 mmo] 240 &2 EA5}T)

3. A+Z25

3.1. Py—GC/MS

EAL GAFE Al9Jgh & vy Ao| A n—FErel 38 E|0]| E(n—butylmethacrylate:
nBMA)7} HEHEh nBMAE of=de 7] F shel EHejidueadyel=
(polyn—butylmethacrylate; PnBMA)2| FEs|AHEo|ck(Learner, 2004), Figure
18 AR} §3F vYA(AG2)S] AZufE I o g WEE A|7Hretention time) 9&
oA nBMAS] 9]=7} ghelFch,

AALO] 33 HIYAIRHAGL, AG2, AG3) CAL DAY f-33 HIYAI(CG, DG)ollAl=
nBMAV] HEE = W AR viyAoA= thE ARk HASEh BAF 18 HIYA|
BGQ 75 wFE ARE 102 2ol mELER(methylstyrene)o] 2Helet
(Figure 2). DAF 33 HIUAI(DM)&= W5 AR 20+ o F-FE AHSE ©olpa)
Hago] AR Aoz wEEIchFigure 3). BAF WRRE HIUAIBS) ERF

A& s Bl S AFE R ©@etapane] waso] Sl FAF 73 HIYA(FM)

8 FHLollA AEHckFigure 4).
EAR] BFUA] 2231} GAF 633 HRUA|(GG)= nBMAZF EHelE]®] okom nBMA
7F AEE vl Bls] iAo s @ Aol AEHH Figure 5= EAF £

HHYAIEG)S] AZutEasio g wREE AZF 28 joA AlZ238)4Hcyclohexane) T}
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AZ28 Ml (cyclohexene)o] AEETH HEE A)7F 88, 108 N = A|ZZEAL
T2E 7|8 A0 R o= dEEo] ElEn) o]e} st RS0l AlHE= =43t

1o
av
5

Q
Q
~—
=
N
s
L
filo
o
:?L

st A7 A (hydrogenated hydrocarbon resin)2
gtk (Bonaduce et al., 2013).

GAF 8 BAGG) = 5 ARE 1EtiollA] ofe]axEhd(isobutanal)o] LHEk
Uil 38 9 88 XA ZZt 4 5-tuELAE(dimethyloxazole)} HE—-3—
SFO|ERAI-2,2-HHEZ
7} A& Eh(Figure 6). g AR5 Py-GC/MS 418 a8 S-aloj—2dsto|= 4]

3 2ul-of|o] E(methyl 3—hydroxy—2,2—dimethylpropanoate)

(urea—aldehyde resin)?] GESPJAIER &2l v} QrH(Peris—Vicente et al, 2009;

Bonaduce et al,, 2013),

8.06+6 H
87
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Figure 1. Chromatogram of AG2 with mass spectrum of NnBMA.
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Figure 2. Chromatogram of BG with mass spectra(a: nBMA, b: methylistyrene).
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Figure 3. Chromatogram of DM with mass spectrum of nBMA.
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Figure 4. Chromatogram of FM with mass spectra(a: MMA, b: nBMA, c: styrene).
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Figure 5. Chromatogram of EG with mass spectrala: cyclohexane, b: cyclohexene, c: (1-Methylethylidene)cyclohexane,

d: 3,3—dimethyl-6—methylenecyclohexene].
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Figure 6. Chromatogram of GG with mass specira(a: isobutanal, b: 4,5—dimethyloxazole, c: methyl 3—hydroxy—2,2—

76

dimethylpropanoate).

3.2. FT-IR

EAL GARO] HHUAIE A9t E viAfellA] FARE 3271 E1EtHTable 3,
Figure 7). 3,000~2,800 cm oAl C—H Al&Z%(stretching), 1,720~1,730 cm™
B4 C=0 A7, 1,300~1,100 cm™9] C-0 AIEAE, 995 cm™ ¥-29] C-H
oY & (wagging), 750 cm™ FL C-H #$ E&(rocking) 59 w327} TakEIh
EAu|3o] YA & zZF g39] Adizel HE7 = (intensity)”} PnBMAS} -FAFSICH
(Learner, 2004; Arunkumar et al, 2017; Nasrin and Bhuiyan, 2018). £3] A
ARe] HIYANAGL, AG2, AG3, AM)&} CAF 2 DAF -3 v A|(CG, DG)+= PnBMA
57492 o]9je] u]=7} SR b=t

BAR] HIYA] 3%(BG, BS, BM)ZF CAL DA FARS] 33 HIUAI(CM, DM, FM)+=
PnBMA E49] 29} tlEo] H7HaR 4= AR89 927} 3 vebdth(Figure 8),

BAF -8 HIUAI(BG) =, BIEEF(vinyltoluene; VT)o] 71l HYAL} fAlSE
EAu) 37} TaEHLearner, 2004; Tan et al, 2010; Arunkumar et al., 2017).

BAF 733 HRAI(BM) @} BHG-3 HRUAI(BS), DAF 533 HRHYA|(DM)+= 3,000~2,800
cm ™ G4 2 JEoA 710G Ao m FAE= C-H AlISAlE 927} v|as

s AEEH(Figure 9, 10)(Sveenjak et al, 2015; Baglioni et al., 2018)).
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Reflectance(%)

C-H
wagging

2918

R
70 C-H stretching

1726 C=0
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stretching stretching
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Wavenumbericm™)

Figure 7. IR spectrum of AG2.
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-
3

295 bending
C-H
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C-H bending
1724 C=0
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Wavenumber(cm™')

Figure 8. IR spectrum of BG.

Al HRUA] 25 g (beeswax) T -2 HA e2oflA] U= C=0 415%1% T2
(1739, 1714 cm )7} =251 Shel=]®] k= Ho & Hol ulals kA (paraffin wax),
-2 Zejogdll & (polyethylene wax: PE wax)@t -2 3] ekA7F AFEH o2
Fch
AR 3 BRYAI(FM) E3F PnBMAS] S49]=7) 21w, o]9} tlEo] 2ERlo]

et
o

I

ogr EAu| =7} =T Figure 11)(Learner, 2004; Tan et al., 2010),

EALS] vlYAl = &3 EG), T3 vIYAI(EM) 25 2,900~2,800 cm™, 1,400 cm™,
700 cm™ FAUieA C-H, C-C &g 937} ElEcH(Table 4, Figure 12), o=
Etsta A =2)9] EAJu| A9t FARIHKIm et al,, 2000). EH HES7 =7 WAk
1,300~1,000 cm™ FAtfoll A= w]=7}F 7} ghEkEo] AjiE s sas) welead
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A} FY oA BAR At e BT QRS I 4 Aok
GAF 43 BRAIGG)E 1647 emioflA] ehjsto]= LzoflA] 7]918Hs C=0, C-H
2% 937t AZEHTable 5, Figure 13), 38 EATAr} Lgol-ddsio|l=
4219} S AV Farmakalidis et al, 2016). E3F 1,000 cm™ o5l A= EAJw =7}
<= e} AJTE = flot—dtstol = 42215 FUF 2ollA STt A e,
A9 A7F AAFHE & 4 Qlek o] ol sdshs 28710l teliA= FF F7HEd

£40] a7

110
— 904 748
# C-H
E 2850 rocking
e 2058126873
§ 2918
=
[E} a—
T g C-H stretching s!ra!chmg
1726 C=0 -2407
stretching stretching
50 . T
4000 3000 2000 1000 650

Wavenum ber[cm"}

Figure 9. IR spectrum of BM.
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~ 80
% ring 1454
= [E— C=C
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[
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1726 C=0 stretching C-H
bending
50 T T T
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Wavenumber(cm")

Figure 10. IR spectrum of FM.
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vy
—_ 904 1240
& 2956 c-0 [-7: | R —
g stretching C-H C-H
§ 1:;[2:: :ﬂ-no 1464 114gWagging rocking
g g CH cc
g .| SCIS50MING  gratehing
2848
2872
2918
R —
-H stretchi
@ C 1 stretching 3 :
4000 3000 2000 1000 850

Figure 11, IR spectrum of DM,

Wawnumbar{cm")

110

Reflectance(%)

-~
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50 T T T
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Wavanumbsrtun")
Figure 12, IR spectrum of EG.
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= M 2872
E> 2082 C-H
i C-H vibration
E vibration
T
€ 70
50 T T T
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Figure 13, IR spectrum of GG.
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Table 4. IR peak positions and assignments of varnish samples, and hydrocarbon resin

IR peak(cm™)
Varnish samples Hydrocarbon resin Assignments
EG EM Literature"” This work
2920 2918 2925 2916 C—H stretching
2850 2848 2853 2846 C—H stretching
1448 1448 1450 1446 C—H bending
1381 1379 1375 1377 C—-H bending
1365 1363 1365
1338 1338 1338
1306 1308 1304
1263 1263 1261
1167 1165
891 891 891
843 843 841
754 750 756 C—C bending
702 701 702 C—C bending
' Kim et al., 2000.
Table 5. IR peak positions and assignments of varnish sample and urea—aldehyde resin
IR peak(cm™)
Varnish sample Urea—aldehyde resin Assignments
GG Literature” This work
2962 2963 2958 C—H vibration
2929 2931
2872 2874 2870 C—H vibration
1732 1734 1728 C=0 stretching
1647 1653 1647 C=0, C-H
1487 1489 1485 CH, vibration
1441 1457 1443 CH, vibration
1406 1404
1392 1392
1381 1,390~1,369 1381 CH; vibration
1367 1365
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IR peak(cm™)
Varnish sample Urea—aldehyde resin Assignments
GG Literature!”! This work
1309 1311 1308 C—N stretching
1263 1264 1261 C—O stretching
1215 1218 1215 C(CHj), deformation
1190 1188
1153 1154 1149 C(CHs), deformation
1059 1057
1005 1003
991 991
976 976
914 914
847 845
810 810
756 756
708 706

': Farmakalidis et al., 2016.

3.3. EDS
g B F ] AR Y 2AAS] A7t oS 2klsh] s EDS 24e
BT, A~DAF -3 BRYAI(AM, BM, CM, DM)9llA st4x(silicon; Si)7H A&,
FA} 733 A FM) oA &= 427} o) 2l th(Figure 14), W BAF B3 B A]
(BS)2F EAF 733 BIUAEM)ME dFrlE@luminium: Alo] HEHIL fie

Shole]x)] ek},
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Figure 14, EDS spectra of matt and satin varnish samples.

AT oA Aol ALSE HRA| B VAR 2 B 9i8) AmE A
gom 4R BaS AR ) ARAZEE F 1559 BUNS Akl 4K
82 B AT nBMA 447k AHEE BRIV B 12502 4 wokon], 258
A, 152 Seflol-ujstol= 4217 AL H 5102 SIEgicHTable 6)

olmdy £=x]= olmaHYAL o AE|E(acrylic acid ester), Ei= HEIZZHYAL o A2

r
2
N
R
)
N

(methacrylicacid ester)& 7|RE0. & 3}= 11EALS FA I} oA E] =x] o] etz g 4lat
n—HEE(m-butanol)o] A3t A& nBMAZF dh=dl, nBMAZ} F$&sH PnBMAZ}
AAELE PnBMAZE HRUAS] RO Z ALGE7] AR 212 194)7] FRELEo|h
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(Epley, 1996; de la Rie, 1987), the¥3t of=8e] 7] 5 hyo] Zslar ©abpaA] guf
(hydrocarbon solvent)o] thgt gsliAdo] =il A3t FARE Fe|H0]2%(220)E A4
Aol F& ARe = el HiA] B9E ofye} ofa e S49] miAl == g AREE AL

SJtk(Epley, 1996; Learner, 2000), & AFtollA A%t 1552] HIYA] = 12%F2] ulA|o]
PnBMA A%E A7} AR o2 BAEo] A de] AREEAL Q52 & 4= IStk

ofmde] £A|9} e FAPAPL vsAm Aitol AREEZ] ARRE olemR: &3
P, A2 T TRt RopollA e, wiAE 5O HAeAITF A&LAom AREEHII
e 1950t e HApA|ef o] ARAFFOIX|NE B thefet EAbg S5449] Adgo]
7HeRt ARAE A7 AARAE diAIsE] AT Epley, 1996). ol ARAREF =A17F
AApA| e} AR 3ot E40 E4& AYe sl AApAHt kmstof obgAl Aoz
wete|lon, sht 2730 Aol g mAle FFE 2817 wizelth(Bonaduce et
al., 2013),

drflstol= A|9f ©EbpaA] SR ofHdt AZANE 4RO dFolt)y et
TA= B33t C9 ol A|(unsaturated C9 isomers), &2 C10 tA|Z=ZdEal
(dicyclopentadiene)?] Z3%Holigomerization) 2.2 A== £Xxjo|t} =3 & 43}
(hydrogenation) ¥42 AA E3E3Hunsaturation) £ZE= AASH £a3) ©@sl4aA
FA7F Hrh(Epley, 1996). 424x3} ©holpad] A= HjA 2 Tof] HUA|S] R0 =
AHEE7] AAS ATk Peris—Vicente et al., 2009). & AFtollds EAR] HFYAIZ} =425}
gotpad] AR ZRIEGITE drstels o] A AlEEe A BE ARS
ddstol=el -goke] ZaAll(condenation product)o]th(Epley, 1996). & ATRof|A

BT 2%0] Pestol= FA% Seloloh FTE 4AUS Blslsict
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Table 6. Results of component analysis

Varnish Resin Matting agent
ne- samples | pnBMA | HC' UA® MMA Ms® ST Wax A s°
1 AGT O
2 AG2 O
3 AG3 O
4 AM O O O
5 BG O O
6 BS O O O
7 BM O O O
8 CG O
9 CM O 0 0
10 DG O
1 DM O O O e}
12 EG O
13 EM O O
14 FM O O O O O
15 GG O

' Hydrocarbon resin, %: Urea—aldehyde resin, °: Methylstyrene, *: Styrene,
®: Aluminum stearate, °: Silica

U5 PnBMAA| B Aol A &5 Al(copolymer) g0 2 F45]= MMA, AEE 59|

m

ZEQIeh of=EE &4 A9 Y4(toughness), 44=/(hydrophobicity) 2] &3
BAVEE A7) 918l 712 E40] Hi= otadd $Ao MMA, 28R 5& 7ieith
(Learner, 2000). HFA] E3F &£/ F-S f1a ol2fet &S AHERt 2o = e,

Fe 2EAle A f71ERe] AREE A Bl AREE e SHEE
A= B FEls A7) 9l AR EE AR - sholm(Mayer, 1991), &
AollAls 7E0] FF W WRE viUA] F 3FollA] AT ERIE QI

71389 FY 2EAE Ao R F4 vli(metal soap)E g oM, AgolEAL
o2 u]E(aluminum stearate; CsiHsAlO0g)©] thxEAo|tHEpley, 1996). 3% wh&-

HhA] 7E B dRolgo] HEEE Ho R Hop AolEsl dRulEo] P 2AAR
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ASE AR AP o] F 539 HIAAE F4h WA AEEgon], debt
W goz wekEich Ak ok 319 Aol el ALgEls B 2adold e
W S Hold Wt ohek 94 2717k ks of ] oAl £AF 7Hs skt Aol
9Ic(Fletcher, 2002), 53] B4 ok @A AHgsto] B FAAIE SER 2eltt
(Epley, 1996),

2 AoMe AEEE 5 viYAE tide R AR E4S AASHE ol FSl

AIE dolEH|o|Atsto] AA| A E4 Al A8 7hs e 7I2AlR R B8 JlojH, I

2agh REAe] ALO) 493 AE, A7ho] ofet ety ATolE Beo] B71E Jojshe

ol
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AlHle] BEXE| HMHE VMN(Variable Media Network)OIAd
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Abstract

This study is based on the previous study of new media art, case of conservation
treatment, and current state of new media art to propose basic guidelines for
conservation treatment. For better understanding of the conservation treatment of
new media art, damage types and conservation strategies were presented, and the
conservation trend was analyzed and classified by applying the conservation strategy
presented by VMN(Variable Media Network). The current state was investigated
and the conservation trend was analyzed through the interview with experts abroad.
The study has shown basic guidelines on the management of conserving new media
artworks and how to collect spares, and identified the scope of future studies including

A4 2021, 1. 26, / AALER 2021, 2. 25, / A%<l 2021, 3. 8.

91



how to display and manage artworks, the method of measuring quantitative image
quality, legitimacy of conservation treatment, and evaluating the authenticity.

Keyword: New Media Artwork, Case, Damage type, Conservation strategy, Conservation method

1.

92

AE

1.1, A7 Bl Za =5

ajejo] ofE(Media Art)= A9} ol&o] whdom AlRbEo] Folz Q4
ATAGAR] a4 5 AEE NEY Y aaES AESHlAL, Felle wudo
OFE(New Media Art)gl= & E2 EXsl1 9th(Bae and Han, 2018), ujt]o]
o] 7]edol JaF Wot HdEe] T 9ok T w2 A4 A= s
o] A2 50l s BEQ] Fasdo] a7l QITHKOFIC, 2014), 2 AlA
Z|oh F50] el o] AEQ1 M | (Hhrhelid) 370 HE - B ARjlo] ZlsyEar,
& wulde] RSl FAEE & wuldo] AF HEo tigh Azl wete
ool thiFEar qlof, theket AddgAke] dlold 41 e A= A8 4 Q=

HEAE 3 Wbolu viwd AY 97 Bast Aot

WET} QAT apel thel Al R 3 2ol A WA 4= Gl AR RS Rt
0.2 fulto] AEY] BEX S 2SI HE WY U BIHS £ASt],
ol2 B3 EEEL uite] AEe] BEL 93 71 WL AU

al
Hpy sk nE- Bl BE A Y 12ARE AFSHE Ao AT 24 ol

—

2. 2 - 9| Maiz

Tl A frulle] ofES] YEAGH, B2, FBH B So| HEY Az
AR tphetts A4S Qs AE Bz Y28 djeith] apHts AT
(Besser, 2001)7H ARH v} glow], HEHe Ao 2 HEIHES A RS 427 PR

(Alain, Jon and Caithlin, 2003)& H|FE3s}o], AFZo] HZ23} ZIEAJ(Authenticity)



ZLHQ| F0|C|0f AHE HE AlHE E5t &L ¢

7HdS thE A4 (Laurenson, 2006)2} FFo|tjo] 2hE H23t A E 7]sy)t 7|3, Ho
&S t}E 9 (Richard and Jon, 2014) So| ¥HEEQICH Zentrum fur Kunst
und Medientechnologie(©]3} ZKM)ollA= #3RE] 7|4k Fu|tjo] ofEQ] HE 8,
e o= o] BE I Abeof thaf 275k iH(Serexhe, 2013). B Yokt ru|tie]
olE W& 5L 159l Variable Media Network(e]s} VNM), DOCAM Research
Alliance(]3} DOCAM), Matters in Media Art(©]3} MMA)Q] BHE AEIIELS A=
Festo] wultie] ofE HES 93 AFE Atk U F229} ol - et

71wt ek nleke] TRAEQ] VMN-2 213 B ohx] miAlE Thotalo]
EAS BRse 7|22 AXSIaL, nltojolEd] A7 2o 95 wEAS

‘A(Storage),  olE#old(Emulation),  ‘mio]I@old(Migration),  AsHA]
(Reinterpretation) @ 2 1o} AASILCH(VMNEH|o|A], www.variablemedia,
net), DOCAMe||A] o]& ®£ks}3ict

ol A2 Fulr]o] ofE ] b0 7 QM ] fn|t]o] = AxFx|o] ZFEZ |9}
7 Bosturt BEW E8% 9%t 7153 Mo Fands Agxdt
Y QK Lim, 2007). TR 7H]E]o] of= HEof glof A= 7igt Jof weh A
BFE AABHe A7 AU (Kim, 2010), 20124 P u|ETolA A2t
Ceefd-wE ofgA & AP shadatelA (ohteli)e] EART HEYS
(ang, 2012)°] ] =ofsh= h FuFAIE S} Hlo]E n|&we] frujrfof 2hE B
AHIE ARsteit. o yolrt rrjr]o] A52] 124 (Authenticity) 7'd-& Hels
VMNZF MMASIA] Aekeh BEdka) BE Alele aste] T Al uhe
Ao oA A= 97-(Ju and Oh, 2015)2F VMN, DOCAM, MMA A ¢1-

0] BEAS BAS AFe] A8 7Hse BHES ANsHE 77k daselct

i

Rl

B
N

(Lee, 2017). F3F o|¢} 22 Rz AHE ST S44QS Xdsto] AA
ZRZ o] BzEAg]o]] 83t o7 3= Atk (Kwon and Kwon, 2018).

Trult]o] Hzof wat APATEo A= 7129 AE ARl Al AHERE A&t
HEH=ro] dasirh= Ao s ol we wujto] 23] EAdol whE
257 7l 9 HEXHZ g A7F A= E3F wujvie] 2o H8d 4

i
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A3 AmEloigieh SRt frnitio] 2Bl AlAA 0w M 4 Qs AR
Ao} SbH AAE BEHRS A8 A2 el Tt o
wEA AblE] 243 Xe) el Tk AT Ul ool whe} 2] nA)=
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QoA YE HEAT A= Fulte] 2458 BE ARAS 253l e 5
7]1% The Museum of Modern Art(®]3} MoMA), The Solomon R. Guggenheim
Museum(®|3} Guggenheim Museum), Whitney Museum of American Art(e]s}
Whitney Museum), Tate Modern Gallery(©]3} Tate Modern), ZKMS] HZE*|2]
Atelleh AdgS Qe AEAL ERA 5= Foto] AL 24 A9

el Wie BAstel AgH nEd] et BRskon, Aol 8RS Fo

9 I Eo]Y] 7|54 aso] ofsf thefsiA WHEY HEXYE fleiM= &4
T a2l tigh olalj7t Ay oo gt

SRS 2A WS FARHE vide] AR 9 skedlo] 443 G4 AR 59
SIZEO] B4, FEAA -2 A 59 EFOE Uro] & 4 QU T AlEsted]

SR UG nltle] gxo] SHEgle] Latelis ARl shARAT} Sazel
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A, 4, 2 B5 5Y &40 Ath(Kang and Kwon, 2019),
£ 72 myE dide] &4 mUE i A=
2 20 7ol W BEo] B () YW &4,
A W RS R QIS B4 A 1oll ofgh ARsEgL), TAERR), A Es HA
(Hztth, Earth grounding) &%, °l&d %4, E¢4 m& 5 oeksich CRT
TUEo A= HAET} HALE BlE] Q] £4), Ao ohd, SR ELo] B4 o] WS
2= 9)31(Grob and Herndon, 1999/2008), LCD, LED, OLED ®UE 5 7]} u]t]o]
A2l AE wigto| EQ] &) wide] &Af SR KLo] 2AF Fo] WSt 4= it
AIEYo]] AFL AT Eo|Afo] Q7oL A uiH| 2] Aol HlEEY, &

&8 o= ARAIE 22 AU HAER HEske Igelld F4e

b
>
.\"2,

)

i",

wol A, ol 2 EF) WM G B, G AT £, WA S 2ZEo]

2442 1918 4 9IcHJung, 2018), EF SRR} T2 aBe] FEo} e 7w

BE AN oA Aeldt SARET BERE QAo 1&H aset giol
Ago] B olwol ALY §AS TG rvive] AhEe] mEHek A4o| Wast,

HEARS AW Yt AFY AR wgom AE WANE 719 @B

)
[e2
=oé
o]
©
ot
o
4

njtjo] ol HZE ¢t 1291 VMN(Variable Media Network)<
A0 EAS BAskL HEHERS o539 472 AA|ste] 2R &A4fef ib]star
BHEXP O By HAE AT 5 JEE 5Tt

A%(Storage) HFE FAEFY] =5} ol thHlste] FUT A Ee Y

=

fr
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upgloleh, BEXE] A] AHGEIE 7|40l Sbto] AHEO] URAS S| YRS B
w2i} v)go] Wag 4= glek ‘o] Ieo|M(Migration) e A 7V FASHA AE-S

R 5 YES FAEL 7o) wio] fme Al AmEgelm QJadl sl

H

o, AR i E &3] AlEAl ASHE Zo|B R A7) okt YR s

Ned aa5s H3MoR et Aow HEH F Y I ol

>,
L)
of
o,
9
S~
>
oo
u)
=)
i—l'.
1o
N
)
oo
10
H
o
Ja
)
oo
il
=
2
N
Ry
=2
i)
ic)
N
N
o
2
i)
ot

wEgo] AEjslofof & Aolm, AEe| that oprteln A WEHE] TA7

9 % QonE AE| AN 715 WA 4 Aat ) 4 HEolor &

-

Aotk (Kwon and Kwon, 2018),

3. HEE | wE HEAE Ak

AR feloln A Falde] 2B BEX ARE xAe A WHe
F Y510 VMNOA A4S mEzieol kel oAl Avfetaz) shek, 2Ee] naEael

9le] 7 7o) mEzieo] ALEElE AL ohn|, 7k A2 whEe sl ke ok deko

ERE 4 ot B Ao 2E 230 AL WE} EX B BolA] AT Egole]
Bia} ol Flo] FobES . HEstar A4 Ak AEY &

Al thuls) RS vl Esh
AZEYolZ AR WE Y 5 Fof Bust 2102 APl e A7t 7] ofely

2 Aol HRA]



ZLHQ| F0|C|0f AHE HE AlHE E5t &L ¢

1. ‘0llE2|0|M(Emulation)’ T2k ALz

o Edlo]l e Y e HESHHA HEAT O] Bl Aatat thE T]melut
Seeto] ALSERE Heolc, ojgeolil ke ME RS fAR R nEHE F
7V mEm o2 A gEAe AEe) Ra ola) AR} ohe sl%o] 28 4 9l

Aol A/ Rl o2 =A== gl

rlr

3.1.1, We<=(1932~2006) 1 (e AE54(1993))

A e 2 g (e ARADS CRT TV 348the} Wl2AR,
gire Fog FAEI TVel H3p), gire 5& 4ol AR ez Aaet
ZrEo|tH(Table 1), 1993A%E] 155 o] eEE|o] AR} Alaglo] SAE|TL o] %
gojAtAa3 Zjojole] £AF ET iy W Yl FHO] &4 HUE At 52
FAZE wAsklet, ol &Adell tigate] AR 7wt Ul FEO| sEjet wAlE
AAERE om, dlolAtiAAE DVD 4]0 2 Mgl A% muE o] 7h(349 %
301yt X)), el7h B7be e AAAIE S 5Y ARFe R wAlste] BEskar glok

(@ AR o AATIL B

e

4o1«
Y

o o
f

T

fu

do

jinss

i

4

i

lo

u

o

o

o

)

<t

b

Fe Aglon tAErEBoR o)dE & <2009 A Yl FA) HAl Fole

el AR W AREgeR s AR Aol ofEteE 42 vk ok @A

- e 200 A=) ot vt daste] F grie] HUE ol

FEo] dxEo] glom, 3% 20229 &3 A4l AL aml nied A
3l

AR ofd-dAjste] 2 AR A REDHS SHd Ago|th(Kim,

oN

2020).
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Table 1. Paik Namjune £ {Fractal Turtle Shipy

Year 1993 Institution Daejeon Museum of Art

Artist Paik Namjune Size 450 X 1,080 X 960 cm

(Fractal Turtle Ship), that small structure
is similar to the entire structure constantly,
was moved to the Daejeon Museum of
Art in 2002, It was displayed as a new
media artwork in the exhibition hall on the
2" basement floor at the Daejeon Expo
Reconstruction center in 1993,

348 CRT monitors (now 301), 4 Channel—video, Mixed components (Telephone, camera, radio, fish

Components
PO tank, etc.)

3.1.2. Gary Hill(1951~) /£ {Suspension of Disbelief(for Marine)(1991))
ZKMol|lA] 27313 9li= Gary Hillo] 21222 CRT 2UE 30ti7} g4 250
ushs] dxwo] 9
HUES] &4 Bt QY Iz ZATE gelEo] HejEdlA 5 &4 3=
245 Y AFeR wAlsHEeH, HiFE Aol Bt 3|2ef Zdlojo] Fo Az}
AAE Aol =8HItHTable 3). 2 2452 HEA ] Fofl = Fdt 23 59 T

IR FABIAAEE, AAE 9 Alelek A Tes =R BEAE ARolt

of

F3he AFolnh a4 7130) 3714 AH) AAL B

fu

Table 2. Gray Hill {£ (Suspension of Disbelief(for Marine)y

Year 1991 Institution ZKM

Artist Gary Hill Size 210 X 834 X 45 cm

The image of the artwork consists of
scanning the bodies of man and woman,
and flashes back and forth across the
monitors. As the two bodies overlap and
break, it seems as the bodyless fragments
wake them up.

Components | 30 CRT monitors, 4 Channel-video, 4 Laser—disk and 4 Players, Video circuit, Aluminum beam

98



ZUHQ| FO|C|o] ZE HE AE S5t HEUOH A

3.1.3. Bill Spinhoven ¢ <I/EYE(1993))

e EAFE Fo] BEAL et SHols A
AFEY &R el HEAE ARgoltHTable 3). #AEF> CRT HYEet
2ZEelE X HaH, d=x 5oz FAgEo] Q=T HFE Wi IR
A2 e o] WP 3 ooz Z|e] Ato] MMAYSEGIT: olof wheh HrE
3= ol SFejd& AAIBHIAL F3rE 9 e wAld 7ivet d HUE o] Tekde
9Jetol USB EES} wwel7} Z7pEgich £9AAlE 7129) Acorn Risc OS®2)
w52 Q8] Windows SGAAIZ wA3IHaL, Sdojo] T2 sl vl 2G7A]
A AAE A Fh|ERe] - v SFAA] TRt EE A7 aglon o=
<18} USB EQI9] ofohall= 2 wAEQIAR, 2138 #x1317] 18] 715 2HEol A-g-H
7h|e} Alo] 2 9F FUTE Alo]AF ARG, 7| =9 nh- A A7) o] whet
A= AR =QIok & AR P RS flsl e W 3= AjAda
AZEYol9] WA, 7hvete] WA 5 AHAE 71&o] s AFFEIGANE, BUE,

7R e 9 upes Fhje) Alo] A Fof 9FE HEA Y] Fof= = FAHH,

de 7R AEeR

A

Table 3. Bill Spinhoven {F (I/EYE)

Year 1993/2011 Institution The Netherlands Media Art Institute (NIMk)

Artist Bill Spinhoven Size 300 X 300 X 250 cm

When the audience approach the artwork,
the eyes in the video follow the audience’s
movement and face them. The movement of
audience is an interactive factor that moves
the image of the eyes.

1 CRT monitor (Sony(iit) PVM 2130®), 1 Computer with keyboard and mouse (Acorn(iit)
Components | Archimedes®), Black metal pedestal and beam to fix the camera, Additional camera lens, Cable and

display components
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Fluid leak of computer battery Cleaning and repair computer

3.2. ‘Oto|2|o|M(Migration)’ Zi2F Ata|
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mholTIdlold MRS YR fASH AFES FAT 5 U= H2e A

SIZEQolR aolEshs otk olF F8f 719 Wt oM AES HED

T AL 2 EAE FsH HIAE 4= Qe 5 2 wEle] P SHE wE
T QAEE o]t ol 22 Aee] Ha EEbd o= gl o= <lsf 2442
A Ee A7H ert flegE & Sle Aol sl

3.2.1, Wer2(1932~2006) /£ {Neo Gothic B(1994))

F)7]otoll A 245k 9= (Neo Gothic B)-& & FAto] JLx&o] CRT 2UE$}
vl dx)E]o] gato] AR ZEo R, 20108 £A4ME HYE] REXIE
Hall ZZoll AH8-E CRT 2YH sid A=-S LCD HYE wd= W A5t tHTable 4),
AR 71E Aol AR A 2] Sl= et s dat wAstl e, Yo|AYAaE
tjAg gaje] DVDR #gketa Zajojo] AA|= olo] wA mAstict LCD =Ll
sfd=2 wAEHA CRT HUE 5/ &30 AR JAe] tAgste=
O #sPl glod, ASARI HEARE Fofl HUE9 wdyt [yrI=(EN)S
AaAZ|ar 4E Sl A = A FF A 99 S X
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Table 4. Paik Namjune £ {Neo Gothic Tower)

Year 1994 Institution KIA (Apgujeong branch)

Artist Paik Namjune Size 720 X 320 cm

The Neo Gothic Tower shows a colorful and diverse image
from videotape that revitalizes inorganic structures and
make them a single electronic creature, which boosts the
public. Also, the video works that aim to communicate with
each other is the most important factor of these day, are to
encourage viewers to participate and enjoy together.

Components ‘ 108 LCD monitors, DVD plyer, Neon tube

3.2.2. Marie—Jo Lafontaine(1950~) {& <A las cinco de la tarde(1993)>
Society for the Museum of Contemporary Artol|A AASIL Q= B 2= o
15719 ui ) fjol 15709] HUEIE 2m A H= wol= A5t dF o=
AR 2Fo 2 dEe] g Wi Ads Vel Sl FHE e
+ S AsFolth(Table 5). 2HEoll AH&E CRT HUE|Y] 7]50] PA|E= &/4d0]
HAYSEAAL 7]E9] CRT HYEE ¢ o] 7-517] 029l LCD RYE2 WA|sH
A7 HUE FRek Aegle] CRT RYEel -2 4:3 HlE9| oS Z=s13l7]
izl 16:9 H]&2] LCD BUEE A2 2 Al & el 21552 33 5dsiA A2kt
A YR AT 4:3 vlE T S EE=R SO oof B A= s HUE
FHolut FARE 4= s 245t 25| AP S Adsk=5 st =t
ZLE O YO e} 57 10 2 LpH o] ok7ke] ARFE E1 oJAto] AR EE B

Yol EEe 1P A BIE Hol=R sigl=tl, olE A Hsh e

Olf

U—matic tape®l A= JARS AVI 2o 2 tjxg H3lslal txg Z2 138-S
olgste] ARFE AT ARl A8 JEIE §lSl7] wiie] 27t ofFtolH.g]
A o] zof| A HAYEH= H]Z 5 (Beep sound)s 71580] arsiglal, F71= A
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Table 5. Marie—Jo Lafontaine {F (A las cinco de la tarde)

o Society for the Museum of Contemporary Art,
Year 1993 Institution .
Belgium
. ) ) . 750 X 700 cm
Artist Marie—Jo Lafontaine Size . .
(Variable Installation)

15 monitors are installed on 15 wooden
pedestals at height of 2m. The video of
artwork shows flamenco performance and
bullfighting. 15 monitors show the same
video image, but each group is divided into
five groups and each group plays with a
slight time difference.

Components ‘ 15 LCD monitors, 15 Wooden pedestals

Expose top of monitors as 4:3 Installing LCD monitors

3.3. ‘THsHAd(Reinterpretation)’ Zi2F AL2|
T AL s1e) Wete} AhE Bol ket 7|29 BiAS CAlsto] A
714 Q4E HASHo R EQsk= Hefolnt A7e] oy BF flo] Xgd ¢

A1) OEE S| ol 4 gl Bl YA, FEHEE waksh: 714
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3.3.1. Hervé Graumann(1963~) {& {Raoul A. Pictor cherche son style(1993)»
2 222 e 3S Bl A7k ARYeE EAThEA AR 9lom,
shA Qo] 2k a9 ¥ & 94 O ZHEE Bl EEEo] o]

JAHES 7H2 = = ol Table 6). 9] &2 Apple 9] Mac®}
e 9 ZE AE AZEejR Ao Qdi=dl, kY] oAE wkgste

F=% Macromedia Director® Z2ZI-S o|g3) W= ZE =2 33 2006
d Action Script®S o83 @ Zaamo g qtE1 9009dd= TiA] ofo|ZL
ofEe|AlolA e 2 AAsleie), AEe] i stefojs MR HESIYon, HAE
el FAlES AEste] AAfsh= WS AElskeich

o] A7t ARt zrafo R wHEojXl I8 HA afskar AN
AAE Frodcks 71229 A 9 fA1E A 7189 zekql AHarEoA
Yo AFEF mRIHo R Hslelli ol TiA] ANEES SHee e o R
HaFsIRIT) TS ofo]E-§ ofEeAlo o= I AR Aol 7/l ZA

Fol A ZFRANR) 715 HEstel /M4 HAE WSole

i

9}\

off

A=

rlr
Ho

>
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Table 6. Hervé Graumann 4 {Raoul A. Pictor cherche son style)

Year 1993 Institution House of Electronic Arts Basel

Artist Hervé Graumann Size Variable Installation

The artist in the screen walks around the room, sit in front
of an easel, draw a picture, and walk out with a canvas
and then the picture is printed out. Printouts are marked
with the date and number and can be taken by viewers,

Components | Apple iit Mac Color Classic®, Hewlett Packard it Deskwriter 550C®, Dedicated software

3.3.2. Marc Lee(1969~) /£ <(TV Bot(2004))

104

(TV Boty> 22kl TVe} girje & 2AAaE TR $74510] 1A e
olF 2= AEE MUE<e} AuAE T8l $E3hs AR 1619 vl HYEe}
237, <lEdle] A€ HFE 9 AE ~xEelz dEth(Table 7). 2010
| =23 w1004 2,002 YulolE stof e skl ESE
(Twitter®)E Hlo[El5=3 =2 580l 71515l 0w, E¥olo] 23S Real player
o4 Adobe it Flash Player® Hglstgirt. £ AlElE o 2&0] AlHe] 2-30]

W 7160 Ag0 2 WS 5 93 Belsklrh
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Table 7. Marc Lee(1969~) £ (TV Bot(2004))

Year 1993 Institution House of Electronic Arts Basel

Artist Marc Lee Size -

It is a work that randomly collects the latest
information on TV and radio from the web
and transmit it as a video having a length of
less than an hour.

Components | Data Stream, 16:9 Monitor, Speaker, Computer with Internet, Dedicated software

4, =971 ¢S] HEA Y ARH(UEF 2AhT 71243 9] Al

4.1, =e|7|e| HEX2| HEHQUET AL
=9 &4 FuHo] A HEZH A%S AEY] 98 MoMA, Guggenheim
Museum, Whitney Museum, Tate Modern, ZKMoJ|A Fr|tjo] B2 SR}
NEFE T ZALE SISt AL 7|18E9] 381 HaEAe] H22 &4 5
A AU $Y AFFY] AlFer wAste] HidS HiEE FAIShHs oA

ARt A & E T AlES R A, FAIE A viol 1ol A, A 54
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gRIst 4= It (Table 8).

Table 8. Interview

The fundamental principle on conservation of new media art

Whitney Museum

Based on maintaining the original form, but allows modification as needed.

Museum of Modern Art

Based on maintaining the original form, but allows replacing with other technologies if
unavodiable,

Guggenheim Museum

Based on maintaining the original form, but allows modification as needed.

TATE modern

Based on maintaining the original form, but allows replacing with other technologies if
unavodiable,

ZKM

Try to maintain the original form as much as possible, but allows modification as needed

How to conduct ‘Storage’

Whitney Museum

Determined to have sufficient spare monitors.

Museum of Modern Art

Try to secure new or used monitors, neons, lights, and etc.

Guggenheim Museum

Try to secure at least 20% of operational monitors.

TATE modern

Classify and secured about 300 monitors according to their use.

ZKM

About 1,600 monitors are in storage and consistently collecting spares in need.

How to conduct digital archiving

Whitney Museum

Convert and save all the works into high—quaility of conservation format and have more
than two storage server.

Museum of Modern Art

Convert all the works into high—quaility of 10—bit decompressed Quick Time file and have
3 storage server.

Guggenheim Museum

Conduct digital archiving after acquiring the works and try to digitalize all analog storing
medium,

TATE modern

Using the open source type of digital conversion program, and use White Blocker for
saving data. After obtaining the work, make the copy, assign the code according to the
purpose, and classify it, and store it in distributed storage with LTO tapes and digital
servers,

ZKM

Develop own program to record conservation history by all members,

How to manage the artworks

Whitney Museum

Operation is allowed during the opening hours of the museum, and regular check is
carried out all the time,

Museum of Modern Art

Operation is allowed during the opening hours of the museum, and hold applied voltage
at 110V.

Guggenheim Museum

Sending black images after power up to protect the monitors and disassembled cleaning
is carried out on a regular schedule.
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Operation is allowed during the opening hours of the museum, and disassembled
TATE modern o _ o
cleaning is carried out after exhibition,

ZKM Close for two days of the week and shut off the power, and conduct regular check at this

time.
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Table 9. The basic guideline on conserving new media artwork

Category Contents

Conduct disassembled cleaning of internal and external on a regular schedule,

Verify operation of components by power up to check and record changes.
Management of

Hardware Store battery separately from component which has a battery installed.

The installation of artwork for exhibition shall be conducted in consideration of regular
management such as approaches and power supply for the artwork.

Management of Convert all the artworks to high—quaility of conservation format and save it apart.

Software Backup all the software such as operating system and program and save it apart.
Take care not to interfere the intention of artist after conservation treatment.
If there is a modification in the composition or software of the artwork due to conservation

Conservation treatment, take the artist's opinion in advance.

Treatment The operation of the artwork must be recorded using all available methods to maintain its
originality in the future,
Minimum conservation treatment must be considered first.
Try to secure the spares constantly for conservation treatment.

Storage

Collect the technical information constantly for technological changes.

B AT frnjtfe] AFEe] mze] tsk AuTe} S -9 chapet BEX A
U nEAe] @S 2ASGON o]F B BEE AUE fultel 4E HENe|Y] /8
30,2 Hejshe] Aststeit

2AbE mEAE RS EUste] Aelslud F) A9 FruUnawe ARS
Hojer SASHES ofBelold S H8T BEANS AASAT AR A
CRT BUEE LCD BUHZ LASH: § wolddold HAzre 483t uExet 2
AR S Slstart olelst Aarde] Urib: olfis Tiel A1) A% Ate)
olEg st ke Wel el BEXC) 7S B of fAIRc 2B Qb
Sl 7S £7] o gk el Ao A9 Hojet ARo) oEe gAshe
2UE 2 Ee} R SaEglon, e A Bael wet 27ke] o g Harste]
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A Study on Color Difference Adjustment of CRT and LCD Display for
Display Replacement of CRT Based Art Work
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£2 Hoiclof HBe| BE U B2 SN B Wt CIXY B Wl 3t olsizt 2T B
Aolg WeE it Kolcol HE BE0| Fo SRS AB0| B, 7l89 Y, HAl XKl =
AZ|LI0fe] ME 0] ufzt 242 4 U= B7] Y A7IH WEHE PRISHT SUIEZSH Hol2t & 4 ct

= MESS AIRE

1970~80'ACH CRT 2LIEE &&s}0{ MZ}El O|C|0jolE
t—'l FST, J2|z 2] 21

HHEE {F ‘THCllre] BES 2f6 CRT ZLIEQ| LHRE LCD THEE AlHuHiSHs 77t MA=IUCE
(Kang, Kwon, 2019). SIX|2F MZ CHE C]AZ|0] ZH ZkS Walo| Xjojoj 2lsh &tHe| ’.‘J%"EQ} A,
HeH|oflMe| Xto] S 1 SHAIEE XIHSIUCE. olofl 2 7ol Al= CRTS} LCD CIAE2|0] Zt MXHcolor
difference)E Z|A31517| 2l CRT 2LIEIS| 22 Bx Jaf=9| Hef, Fatid S0| RARSH LED
AXFE LCD ELIE{2| Hi2I0|EZ ARBst= HES TIR-HSICL FIMHo= ATEY0E 0I83}0] 0[O|X|
Xixofl CRT S2E Toish= MYS TIHSIUCE EN0ME= o222 MYS Sali tiHE Zvte] ‘Tioheld’

S HIRSI CRT ZLIEIE ALZEt O|C|0] ZfEE0| B2 YS &6t} SIRACt

OI'

Zxol: CRT, LCD, ksf &3A LED, fFulto] 2 &

Abstract  The preservation and restoration of new media art works requires complex work that
requires an understanding of physical and digital preservation methods. The main goal of
preserving new media works is to detect and monitor short- and long-term changes that
the work may experience depending on the environment, development of technology,
exhibition design, or the preferences of engineers. Media art works produced using

A= 2021, 1. 26, / AAFER 2021, 2. 25, / AAE<] 2021, 3. 8.
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CRT monitors in the 1970s~80s are having difficulties in preserving works due to the
obsolescence of the devices used, the interruption of production of CRT monitors, and
lack of repair personnel. At the National Museum of Modern and Contemporary Art, a
study was conducted to replace the inside of a CRT monitor with an LCD panel in order
to preserve “The More the better” by Nam June Paik (Kang, Kwon, 2019). However, due
to the difference in operating methods between different displays, the limitations were
pointed out, such as differences in screen sharpness, color, and contrast ratio. Therefore,
in this study, in order to minimize the color difference between the CRT and the LCD
display, an experiment was conducted using an LED element having similar shape and
frequency band of the CRT monitor's spectral distribution graph as the backlight of the
LCD monitor. Additionally, an experiment was conducted to implement the CRT effect
on the image itself using software. Through this experiment, this paper attempted to
secure the originality of media works using CRT monitors, including “The More the
better” by Nam June Paik.

Keyword: CRT, LCD, ksf phosphor LED backlight, Conservation of media art

1 A2

tuleo] AE-L A AES] Al et AE AF] AHEE 71 R MY AL
okl Sl 4 Qlek Sk ol drkule] nlahd o] we] g, 4 25
BEolebs Aol offf 7|4 HlH e ofelAE W ulgete] QgRe| Eey HEst
A steia AzhEck

“rultle] 2E HES 98] AR 71& WAl FolE, B A 7140 ARE WA
AtolE, A1) Stuglol, Hagt 2ol e AAT AREE AE BEo] Bl Qhw
7FEEojof 3tF (The Legacy of 20th century Art, 1999).

seulefo] 2 F oA ojulsh £ A7} AE o] f1Ro] WAl 2291 7] o]t o} uieto
whe} s1499] olA)7t 9he 4 ik SR AE HEe] el AEo] et BE te A
AR AE wEe] Wl Q4R gHEwolof At Hg rultle] AEe] ohrjehs
Az el glof e A TASHE WaHQl fagloliz o]Zo] ghstelt olo] &
QAo AE CRTE] w32 QI8 tAaEeo] wigo] Brlujat 249 AIE 4 9l t2aZeo]
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CRT 7|t F0|C|of ZE9| C]AZ|0] WHZE LISt CRT ZLIEIQ LCD ZLIE{Q| M} =F 7|x HF

(AP O.R We WE ool SER Gt FEFUA WS i ofdE I W)

25 ello] 7]4zole}, Bhel LCD UEl: H919) o3 shi Webo] =7k 9, 94 (Liquid
Christal)e] #1714150] uteh £jols] Watol oAl Lot P& Et Ex Xfehil7|wiA
shele EASH: TR walleh, AR olnlx|e] A vt wee] Ehe skt 4,

FAE - Fe] dRE Hxshs FHEoR 2 4 3lth(Toadere florin, 2009).
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Figure 1. Light generation and modulation process of CRT, LCD displays
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2. A8

2.1 C|AZS|0] ZH0oi| WE AMx} H|w

2.1.1 AR7H]
tjaEeo]9] Frdof] wE MR (color difference) HIXE 918l & AtolA= g
tho] CRT U E|e} 7 the] LCD HYES A&t 1. CRT HUE|(14%1%] A& TV,
GST jit, GCM—140), 2. LCD =YEMT-191T, MOTVCVC jit, CCFL Hig}o]|E), 3,
LCD ®YE(LG—Ultra slim, LG jit, Trigain phosphor LED ¥g}o|E) Z} KU E 9]
Al A2 Table 13} 2}

Table 1. Disply used in the experiment

Categories Ratio Size Brightness Light source

) electron beams

CRT 4:3 14inch 250cd/m

and phosphor

http: //inutra.com/product01/

moni.asp
: ksf phosphor

LCD 4:3 17inch 300cd/m _

LED backlight

http://prod.danawa.com/

info/?pcode=1036400

LCD 4:3 17inch 250cd/m* CCFL backlight

—

http: //www_allstarshop.com/

shop

7 mye o] Bz 35S 98 LED BLU(Backlight unit)e] 484 E4

SRS skl 24 i BUE Y] Y ARE 30+, dRb eHx1 25T +3T,
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AiEE 256%~85%, W71 86~106kPa §& &o-ote] AdS Z353ItHCho,
2011), HaZH o] ZHof| AFEEl= B3 WAL F|=A (KONICA MINOLTA jit, CS—
1000A)E AH&3te] ZHRUE|9] R,GB A4 £33+ 1d2s S350t &4

AFFE Table2 o} Ath,

Table 2. Spectroradiometer CS—1000A

wavelength range 380 to 780nm
spectral bandwith 5nm
Display wavelength bandwith 1nm
spectral accuracy 0.3nm
wavelength resolution 0.9nm/pixel
Polarisation error Less than 5%
Measuring area 7.9mm
Measuring angle 1°
sensing/konicaminolta.asia/product/ Measuring distance 362mm

2.1.2 CCFL ¥g}o|E
CRT mjEje} 9] LOD MUEE Ax2 U x] £ol7] diio] 2ele] of-g
sh= WiEto|E(Backlight)7} Z@sitl LCD Z7|o= EHAOSZE CCFL(Cold
Cathode Fluorwscent Lamp:{¥dS= FFHIL)S Wigto|]ER ARESIGIcE CRT
o] Al gt oefdt MuE] WigtolE Fel2 7|EH o 8l oux]oly, 4l
NuA= FFEE(Ho] wER Feld Mo & IR mARE 29| FHE
S0l 7He ottt L] A7iet = 11 Frele] 544 LRt

Figure 2% 4Bl CRT ZUEQ} LCD RUEoA &A% RGB Aol

N

B3R ezo|ch(Andrew JWoods, 2009), B8 Tezo] Xyl Yol
HaEgol|d] Merwel M gos AAsH wHedl, 2 oA AM Of=zs
H| s EH CRTOlA= 630nm FtoflA] Fal et &= 7119] 9= (peak)”} YEftiaL
LCDoA A ez 1=9] A|7]7} CRTE] AHte] 235t ubg oA zfo]7}
Hole, =A19] 9 LCD By 4 F 7Hd skl & 935 7H=
HHH, CRT HUE = Aid o= war okt e gejE Holal gl 20 g Hof

’
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A} ool w3 AT AR WehE BolAgk LD
Holi= OFgt w217k A 0.2 Lol Uiehibal itk
o417 CRTS} LCD BUEle] 41918 Bgis Ie=g v

2
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=
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Spectral output of a typical CRT display Spectral output of a typical LCD display
1 o SRR
08 l 08

g . ]
E (1] ‘g 0E
é‘ L ‘ % 04

2 3 N\ ‘| 1 03

\ I' "' \ \\\_‘
= . A P S AN A o }l\ ," W
400 450 500 850 600 B850 ol 400 700
Wavelength (nm) Wavelength (nm)

Figure 2. Spectral power distribution of typical CRT and LCD displays, (Andrew J.Woods, 2009)
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2.1.2 Trigain RadiantRed Phosphor LED ®{g}o]E

< LCD EYEe &B)dE, 29gs) sPARE 5 odRt dolA olie
7Kl LEDE ¥j2ho|ER ARgsial itk #alojM= CRT RUE S| vt 713
FARRE 548 7= WiEho|ES 2ASIR O, 20149 GEAROIA 7EEt TriGain
RadiantRed Phosphor& #-83%F LEDE A& AH&st) 7I& LED= #2442
TFEsk=dl A7F U= Trigain F3FA|= 71E LEDO| Ag-El= 214 38| Het
g Fa FEe 938 AR Figurede] 5 & W 7]E LED
(H2A )9t Trigain A LEDEIFY A4)7F 620nm F- ZAofA] F5igh
Zpo]E Hol= AL < 4= Q) Figure 3 F=2] CRT HUE|e] A4 Ky jajjzo}

Blmsf s, 7 geet A el shgielo] s fARS &

4
52,
i)
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Spectral distribution of CRT Spectral distribution of LED

1
o8
§ 08

: g

g‘ 04 I E

P |
2 MM.L A

400 450 500 550 600 650 7ol 380 410 &40 470 500 530 S60 590 620 650 680 VIO V&0

Wavelength (nm) Wavelength (nm)

Figure 3. Spectral power distribution of CRT and LED(General Electric company)

2.1.3 RGB AF¢M Hspu sy )

AL Table 19 Al mUEQ] 2+ R, G, B GRS E gEste] Al 714 AAre]

g s 24, 7153tk Figure 49] 254 CRT, CCFL ¥2to|E, Trigain
D Wato|E tjaZglofof A BFRE T TS epdct,

r
AN
ox

CRT CRT and CCFL CRT and Trigain LED
180. 15000 5000
100.004 100,00, 100.00
) UU—J_L mw.—.—j—L mw__—lj_
R 0.00 a0, 000
-50.00- 50,00, -50.00
~100. T T T T Ao 10000
400.00 500.00 ("Sgﬂ 00 700.00 40000 S00.00 uggmo T00.00 40000 500.00 u,?;‘:“-” T00.00
&l 150.00
100.00- 190.00 - 100,00
snnuA £0.00 4 i H : =000 4 \
G 0.00- 0.00 Q.00
-50.00-] -50.00 -0.00-]
T Ao o (ns?ﬂ‘ ®  whm e o e rra—— ™ T e v vy

100.004

50.00-

B 0.00

o B R
g g 8
|
e K R
& & 2
|

-50.00 5000 -4 50,00+

~100. T T T T ARO0 ¥ T =
400.00 50000 600.00 700.00 400,00 500,00 00,00 Too0g 40000 20000 E00.00 To0.00

Figure 4. Spectral output of CRT, LCD with CCFL backlight, and LCD with LED backlig == LED === CCFL == CRT
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Ao] B adixg By w37t vehds 912174 CRTSF LEDOA] 630nm=
2 st A7I7E fARES o 4 oloh HA19) A9 Ao R CCFL digto]Ex
B8] FaL AR 935 AU Qo] S et w2 AS ved Aew
of| 48 4= Qlk, WhHel LED wigto| E o) £33 Tafjarofld 33419 ehvket J =7} CRT

o 4= Qltk CCFLOlA A2 w37} Al Fhhl 2 o] A]
HPEERAYE, LEDS] 749 tidZoflali= Zpol7h AN o2 WA A3t Al717F A<

8}3](SID:The Society for Information Display)olA] TiAZ&Zdo] &4 HFo=
AlRbst= CIE L¥a™b* M 37+ A8t A g1tol A L* gk Bi715, a™ w7
()74 BeHC) bR w3 THO) & 2zt LR, 4] Bkl AR ThE T e
Ael= Abho] =71= Aol atolet viglsks AA I ZF tAEdol9 R, G, B
M ZhS Lab A F7tol|A| vlaste] CRTCF LCD HAE&e|0]9] 3ol wh& A2} gk
(Delra E value)& vlusfEth ol = fAZdold R, G, Be Mx ka1t CRT
HUEE 7|22 CCFLY} LED WEto|ES ARE3E wf AR} g Hoja=al gk

Table 3. Result of color measurements

Red Green Blue
CRT CCFL LED CRT CCFL LED CRT CCFL LED
L* 79.82 37.69 75.80 116.15 57.21 91.52 72.62 26.07 46.84
a* 88.17 55.66 114.02 -110.6 —67.82 | —118,54 | 103.88 39.91 120.28
b* 86.80 4525 96.09 101.6 57.94 90.54 | —182.43 | —-81.56 | —164.08
Delta E - 67.33 28.14 - 75.06 16.30 - 91.77 31.06
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CRT 7|t F0|C|of ZE9| C]AZ|0] WHZE LISt CRT ZLIEIQ LCD ZLIE{Q| M} =F 7|x HF

LEDE Wigfo|E g ARGRE o ZMofx] M2} gho] 67.33004] 28,14, =AHof|A
75.0601141 16,30, ZAHolA] 91,7704 31.06 08 MAP} ZolE= AL &gt 4= 9l
AcHTable 3). FAE )= ZFHFZAFE=E(NBS, NAtional Bureau of Standards)
o] A} gt H7EE 71eol W ARE gho] 6 ool thE Ao ® QIAEM, 12
ol A9 gheds] thE Mo s QIAE= Zlo=® A4t} ksf phosphor LED
2 A4S u CRT gaZgo]eke] M} 4:2]2 02 Zojri AL slolgix|ul,

Aol QAo fAke BEAAK] MRS Zoly] $18) F7hAe) At Bastekn

Zbom AN e olulxelA
e E9e] ARE 245§
WE olmlA(Figure 59 % EIE(PI
P2l B¥ HE 19nE 239 >

Lab 4] 27kA 7t gazdole] Hw

Figure 5. The spots of color measurement -‘Hi]% H]ﬂﬁl"ﬂl:]'_ 0 —17]-9,] %R—E‘E

ZpolE AR, A= tololadllolM 2 F719] mia G Wil A2 Iz

o] TY3 Moz Q|FE = AMALS TSI THGunther Wyszecki, W.S, Stiles,

M{r

Color Science, 2000),

dobgre] wlwAge: Mol 257 XA olfoi o, Ay Aol whal
Epglo] 7)o wgko] AA EEe=
Aoz UET, Figure 62 A=k 919
257119] ERelS UERHaL Qie vl del

wER 2} ehelol] SXsHe A Bt

Figure 6. MacAdam ellipse
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Figure 7. Chromaticity coordinate of P1.

Figure 8. Chromaticity coordinate of P2.
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CRT 7|8t =0|C|of RZE9| C|AZ2|0| wH|Z LIet CRT ZL|E{Q} LCD ZL|E{Q| Mx} =F 7| &7

Figure 7 oA Al Hie] BB RF vlsegt x)dof] 2327} A=A, Figure
8 oAl LED "Weto| ES AHE3E w, CRT9L 77k iAol 27t AAdE= A
SIS 4= AU oA S EAE] wpef ks A UEhe A2 2 n|Fo
] 2gtof whet Mt tEA WAskE As & 4= Utk Figure 7o WeRd
P1o] 3= A HloflA] U=t Figure 4 of Uebd FdE 24 Tz 5
A3} Aof| H]3|| Mo A CRTS LED7} 71 AR 53 |25 Koy

rulo

Table 39| Delta E ZF 9A] 16.302.2 Al & 71A 2R& =215 HYt} 0|2 =3

U] B4 BAe] fANET} 5248 ML SolErHs 24 SHe1e 4 gk

2.2 AT EQ0E 8%t CRT 21t ME

2.2.1 H|H 2 HH7|E o|-&3t CRT of&do|Ad
£ Aol CRT tlaZdoleld trehbs 5412 LCD shdold a5
Sfa) vicle. B ol olEelold ARS At pultle} AEe B

ko 24 oflZ#lo]d(Emulation)e thg Z=IgolU A4S HYshs WA O R

o
tlo

St=glo] 718 e A EQo] 7|RE 4ot= Qle}, B3 A1 (Storage), Pho| 1|04
(migration) ¥} G| HEo| gt 2&o whel oFhe] sfiAo] Daste, sfAlo] uhet
YE zHjo] wHko g7 & 4 Qlth(Guggenheim Museum, 2015).

2 Ao ARERE AZEQol= Avisynthehs @Eas RIS ARSI,
AVisynth+= GUI(graphical user interface) §lo] ATHEZ AojE= H|TL
HA7]ole}, GUIZF gl B9 dvbd o= A faolx] ofal EHglto] w& 4= IANE
2TIYER AojEE H/|E AFog HE A Yo tidt A3 o]
o|Fo|ZIth= ool St} AVisynthi= 72291 A27], TiQlgeo]4], MAF T1glo|d
H 2 o= AASE 22 7|2 #y 7|5 fol= CRT y2Zd oo A7 29l
FFA AIE o8t CRT ol o]l E5 A3l itk 2 A= RGB Shift,
Scan lines A4 ZEIE 2-&sto] LCD RYEA CRT 2YH| §4S &5

AR Ak
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2.2.1 Color Bleed

A&gt viel o] CRT WU Fd4larE 21749 RGB Ze] Adol| sidst=
AR Fo) Yo r Sol7haA AR WateliA FA1E EgAIXIT) o Il A
LA OF7Ee] @ A7 HAYshE | o] A =
FgAoll FA=A] Srehd AHRo] WAYskA HrHTouma, Walid Rachid, 2012),
LCD 2YE| 9] 79 FAlof| tf-3-5h= A7go] 7|wfZol RGB Ade] A=A |ut, CRT

=UEe] 79 RGB Ado] FREA] £t 234 of5it Aol WA 4 9tk

AR TS o] §3) HAP] FE v

-

Aligned RGB color channel Misaligned RGB color channel

Figure 9. Example of color channel alignment (code.tutsplus/tutorials/)
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Figure 99| 122 vl 4] wigo] ogh 2t shuto] of 97| wepin] o
G gued) 222 Al he] AeiAdo] AU olu] o] 2% ofu]xi= blue DS
71202 RedAIE& 202, greende 202 ofSiwiAl 2kl ofmlx|]
Pgtelt B3isH ekt

9P At Avisyntholiz olul Aol R.G,B Aele] 91415 elelz wAste] Slob
e wE A8 4 g WS AT Uk el sk ol uet oy

e QG ol FAUAE AYT 4 ek ofd) Fi AagEolH:

# vertically misaligns each color component
r = SelectEvery(3, 0), g = SelectEvery(3, 1), b = SelectEvery(3, 2)
#1, g, b Al Holl 242t st 2 Ad g

r = (vesl= 0) ? r.shift verticall6 (+ves® ssy) . r



CRT 7|gt F0|C|of ZE9| C|AE20] wXE ISt CRT ZLIEQF LCD 2LIE{Q| Mxt =F 7|x &7

b = (ves!= 0) ? b.shift verticall6 (—ves™ ssy) © b
#b AIdS =2 ek o2 e gnkE olF

Interleave (r, g, b)

9] AFYEE Green A TPH AefollH, Red AL Y% 2, Blue HES
ofejZo Rz olFAA AAARl UL oftuA WESLE Figure 12 T2 RS

o83}l Color Shift filterE #8342 wje] om|lolck. F¥| 28 A ou|X|(Figure 11)2}

u| @l ojulx]e] FNEel Sz ullalA] BAIAIHA A M7k} 19l7)7}
CRT S1e(Figure 10)7} vlsa2 3, 95 Ruo] leelo] vlsa|l AL Telsh 4
A3tk

Figure 10. CRT Figure 11, LCD Figure 12, LCD with filter

SHAlgH Figure 12 olmlA|e] 92 4w, 24 HHo] Lhehd vhest Ag 2o
9ot F4lo] Bagk Ritolck ol del Aol AlH, ofF WA, 4T

ol 72|ek L2 ofF] ol tigh niAlet 2o Hadh sl 2 dekdnt,

2.2.2 CRT Scan lines
CRT taZolof= AR st A7 #fl(scanline)o] ¥H¥st=dl o=

ol E A= Al gkl Afolof] AY7|l= A7 FjEle] Ao gelog E

il‘,

2e) 4] AR ofsle] SlEfglols A7 ALEL Qe ) AZfH o R Feejr

oA A7 Bl 7IEAQl EAR TAPANE, 852 CRT BYEA =7AX=
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& FAs] Y8l HER AY AHEALE0] FESOlE o8] AT, H3FE
agjEe] AztadtE AR st

Original frame Even field odd field Result

Figure 13. Interlaced Scanning

0

QIElglo|AifAlolgt 3l AL A9 slU=R, T TS Sy Bed F
7He] FE(Field) = Wiro] £xpH o= sty o] F 7io] HEZ}F sh-A 243t
gle] =Y =T Figure 162 AvisynthE ©]-83] Scan lined 283

ofu]zjoct.

rTE
[

O

Figure 14, CRT Figure 15. LCD Figure 16. LCD with filter
AqMRIE FAF 4] Qo AAO] 239& 957] S8 CRT ulito] Axlel:
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CRT 7|8t =0O|C|of 2Z2| C|AZ|0| wHE it CRT ZLE{QF LCD 2LIE{2| Mt 27 7|

cickel iyt ohel ORT BUEE AHGE nltle] AEEL §F gisdo] el
E7HI3E Aol A 4 urel] Qirk ole] & Aol of2fd AEES] HES 93] CRT
Hasdols] YA Bhs] IR BHe ATk AAskch

wA ShEglolsel H WMo, LED Wefo|ES ALg3to] ORT? LCD tiZdo|
7 WA vjmste] A7sterk LED Weto| =8 ARG LCD tlaSelol AR

A Ke)

7|& CCFL Weto]Eo] H]sl Lab A} F7tellAe] M2} Zh(Delta E)o] F-3laHA| Eol& &

Table 4. Result of color difference depending on backlights

CRT & CCFL CRT & LED
(R) Delta E 67.33 28.14
(G) Delta E 75.06 16.30
(B) Delta E 91.77 31.06

NAtional Bureau of Standards)2] M2} 7} H71%E 7|30 2 s Ma} Zro] 6 ojAto]d

Table 5. NBS units for expressing differences

Delta E value Meaning
0~ 05 trace
05~15 slight
1.5~ 30 noticeable
3.0~ 6.0 appreciable
6.0~ 12.0 much
12.0 ~ very much
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FF UaZdlo] 71 M ZhS 6 ofslR Fol7] $iat F7AR] At Wasith o,
o1 918l wilA) 7+ AeiRo] A} Aol A Gamut Mapping) L2 Ze] 44, mUE

A Hefol it 2 ATEol Aol B YT AY A7} Basteha waE,

SZEYolA WoRE 2o Yl BANE 7l onA] Aol CRT H&E&do]

]

Color shift, 270 2kl &3} 55 &l G4 Aol CRT HAaE&Hole] axts = s
AHERE A, SRte s st tiaEdo] 1t ojdzto] Wol FolEith ARt A%
E0] Txof|A] o]fgh W& Aol FHEt =ojet Aol gertE|ojof o Hlot,

E3 SHHoA Efu= B4 9ol CRT tAEdo]9] oy 54 i 95t HEo)
AT Hash Aotk CRT tAZ#o]e] FHS F&sty] $13F Flexible Displayoll thgh
At I CRTA]O|A WHol| Z2AEE AA|5k= 7% Projection Mappingy} 22 7|k
ZE% 2 77 9l Ao ' ek,

raltle] 2Ee] HES ofA7xl SEA|Ae)aL WekshAl AAIE W20l gl Aol

Qro 2 g Giet Allo] WA Zlol). ol V1% AT} FF rulrle] A WE Aol

P
re
4ov
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