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Beaenne. HacrenHyro )XHMBOIIUCH pacKOTIAAH BO
BpeMsI CTPOUTEABCTBA AOPOTH B 1965 T. Ha ropoamme
A¢pacuab B r. Camapkanpe, Y36ekucran. Ha Heit Ha-
XOAUTCSI H300paskeHHe CACAOB UCTOPUM U KYABTYPbI
ruBuAM3aru CoranaHpl, KOTOPAsi HIPaAd KAIOYEBYIO
POAb B Pa3BUTHU ApeBHero Beamkoro meakoBoro
mytu. PacnoaoxenHas B nomemenuu 1, paspesa 23
HAa ITAMSATHHUKE, OHA CTAaAd BAXKHOH (UKCaIMel MOAH-
Tuyeckor cutyanuu B VII B. B Bocrounoit Asuu.

Ha geTsIpex cTeHax xoMHaTsl pasmepom B 11 M
JKUBOIIUCH M300paskaeT Lapckuil mapap Bapxymana,
IIOCAOB M3 PSIAA CTPaH, AIOACH Ha OXOTe U B AOAKE,
CTPEeASIIOLIUX U3 AyKa Ha bepery peku u pasHOobpa-
3ue poi6. Ha MoMeHT 06Hapy»keHHs Gppecok BepXHSIL
9aCTh CTeH, KAK U MMOTOAOK, OOPYIIHMAKCDH, 1 TOABKO
HIDKHSS 9aCTh CT€H COXPAHUAACH Ha BHICOTE ABYX Me-
TpoB. Ceffyac 3Ta HACTEHHAs KMBOIIMCH BHICTABACHA
B My3ee Adpacuaba.

HacreHnHast >KMBOIIMCH CHABHO IIOCTpPaAdAa. XoTs
KOIKS ObIAQ CAGAQHA AO ITOTO, OHA He COAEPKHUT HU
TOYHBIX A€TaAeH, HU IIOAHOM BEPCHHM OPUTHHAAA H,
TaKUM 00Pa3oM, He MOXXET aAeKBaTHO IepeAaTh Mac-
mTaboB opuruHasa. Tak Kak OKPy>Karomasi Cpeaa Bo-
KPYT OPHI'MHAAA MeHee YeM ONTHMAAbHA U IIOIBITKU
COXpaHeHMs TaK K€ HeCOBEpPIIeHHBI, TO BO3HHKAET
IOYTH Hen30eXHAs yIrpos3a YXYALIEHUS COCTOSHHUS
$pecok, HecCMOTps Ha BCe YCHAMS IIPAaBUTEABCTBA Y3-
OEeKMCTaH U MEXAYHAPOAHbIX OPTaHU3ALIUIL

Koperickuit @onp ucropun Cesepo-Bocrounoit
Asun mocerna My3seit Appacraba Bo BpeMsi 9KCKyp-
CHH C IIeABIO U3YYeHHUs UCTOPUYECKUX OCTATKOB H B
OCOOEHHOCTH AaCIIeKTOB, OTHOCSIIUXCSI K YYACTHIO
Kopen B ncropun Beankoro meaxosoro myru. ITo-
CellleHHUsI MIPOIIAK B KOHIIe HOSIOpSI U HadaAe AeKa-
6pst 2012 r., KOrAa Y30eKuCTaH 3apoCHA IIOMOINY B
00AaCTH KOHCEPBALIMU Yepe3 MOCOABCTBA B APYTUX
crpaHax. BcaeacTBue aToro mccaepoBaTeAbcKas Ko-
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Introduction. A mural was unearthed by chance
during a road construction project in 1965 on the
Afrasiab site in Samarkand, Uzbekistan, which de-
picts the culture and history of the civilization of Sog-
diana, which played a crucial role in the development
of the ancient Silk Road. Located in Room 1, Section
23 of the site, it is an important record of the political
situation of the 7 century in East Asia.

On the four walls of the 11 m?®room, the paint-
ing portrays the royal parade of Varkhuman; ambas-
sadors from a number of countries; people hunting
and boating, and engaged in archery on the bank of a
river; and a variety of fish. At the time of the discov-
ery of the mural, the upper parts of the walls as well
as the ceiling had collapsed, and only the lowest part
of the walls up to the height of roughly two meters
survived. The painting is currently on display at the
Afrasiab Museum.

The mural has been seriously damaged. Although
a copy was previously produced, it neither includes
precise details nor represents the whole of the origi-
nal and thus fails to adequately convey the original’s
scope. Since the original’s environment is less than
optimal and efforts at maintenance are likewise im-
perfect, the continual deterioration of the painting
is almost inevitable despite the efforts of the Uzbek
government and relevant international organiza-
tions.

Korea’s Northeast Asian History Foundation vis-
ited the Afrasiab Museum during a field trip in order
to investigate the historic remains and in particular
aspects which relate to the Korean historical involve-
ment in the Silk Road. The trip occurred in late No-
vember and early December 2012, when Uzbekistan
was requesting conservation assistance via its embas-
sies in other countries. Therefore, the investigation
team and the Uzbek government began to work on
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MaHAQ H [IPABUTEABCTBO Y30eKHCTaHA Had4aAH paboTy
HaA IpOeKTOM KoHcepBanuu. DoHA pelnA IpuHATD
aKTHBHOE y4acTHe, UMesi OOABIION OIBIT B IPPOBOI
pecTaBpariiy, HaurHas ¢ mpoekra o ¢ppeckam Korro-
pé B Ceseproit Kopee B 2007 r.,' u eme rioTomy, 4ro
KOpEHIIbl OYeHb 3aUHTEPeCOBAAKCH IIePCOHAXKAMHU B
FOAOBHBIX yOOpax ¢ ITUYbIMH IIePbsIMH, AU AJ08Y-
I'yan, n3o6pakeHHBIMU Ha $ppecke.

a conservation project. The Foundation decided to
take an active part for it had gained experience in
digital restoration since its 2007 project on Kogu-
ryo murals in North Korea,' and due to the Koreans’
keen interest in the men with bird-feathered hats, or
Jowoo-Guan, depicted in the painting.

Cnucox npoexmos no yudposoii pecmaspayuu ppecox Ponda ucmopuu Cesepo-Bocmounoii Asuu

Top ITamaTHIK ITpoexr
2007 Dpeckn MOTHABI Komms 2D
Aeoxxeyn-pu
2008 lanceopaemé 2D pecraBpanus
2009 lanceopaemé 3D BocmpoussepeHue
2010 Ppeciit MoruAs 2D nepecmorp u 3D Bocniponsseaenue kornuu 2007 T.
AeoxxeyH-pu
2011 Anak, Moruaa 3 2D pecrappanus u 3D BocipousBepeHne
2012 Opecku moruasl Cycas-pu 2D pecraspanusa u 3D BocripousBepeHue
2D pecrappanus u 3D BocnipousBepeHNe; TOYHAS PENPOAYKIHL
JacTell 3aIIAAHOM CTEHbI, KOTOpast H300paXkaeT AloAel ¢ Axcosy-
2013-15 Aoprosbie ppecku Appa- | I'yau u e€ BbicTaBKa B LlenTpasbHOa3uarckom otaese Harmo-
craba B Y3bekucrane HaabHOTO My3est Kopew; BbicTaBka eé 2D kormu, co3paHue i
paboTa Hap momemmerneM 3D BHAEO U YCTaHOBKA 000PYAOBAHHS
AASL cOxpaHeHuUs ppecok B My3see Adppacrada, Y3bekucran
List of the Northeast Asian History Foundation’s Mural Digital Restoration Projects
Year Site Project
2007 Deokheung-ri Tomb Mural 2D copy
2008 Gangseodaemyo 2D restoration
2009 Gangseodaemyo 3D rendering
2010 Deokheung-ri Tomb Mural 2D revision to, and 3D rendering of the 2007 copy
2011 Anak Tomb No. 3 2D restoration and 3D rendering
2012 Susan-ri Tomb Mural 2D restoration and 3D rendering
2D copy and 3D rendering; replica reproduction of parts of
the western wall that depicts the men with Jowoo-Guan and its
Afrasiab Palatial Mural in exhibition in the Central Asia Section of the National Museum
2013-15 . a . . .
Uzbekistan of Korea; exhibition of its 2D copy, establishment and operation
of a 3D video room, and installation of equipment for the
conservation of the mural at the Afrasiab Museum, Uzbekistan
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B umroae 2013 r. Xax-xyH Kum, mpesupent ®onpa
ucropuu Cesepo-Bocrounoit Asuu, u Maxmya bo-
60€poB, reHepaAbHbIi ApekTop [ocyaapcTBeHHOTO
My3esl ICTOPHU KYABTYPBI Y30eKHCTaHA, TOAIIHCAAN
AOTOBOD O CO3AAHHH COBMECTHOIO IIPOEKTa IO pe-
CTaBpALIMU 1 KOHCEPBALIUK HACTEHHOM XHBOIIHCH .

ITpoexr 2013-1S rr. 3aBepImUACS 3HAYUTEABHBIMU
pe3yAbTaTaMH, BKAoYasi cospanue 2D mudposoit ko-
MU BCelt ppecKy, CO3AAHUE U PAOOTy IIPOCMOTPOBOI
KOMHATBI, YCTAHOBKY OOOPYAOBAHHS AAS KOHCEpBa-
11uM pecok B BHICTABOYHOM 3aAe, CO3AAHHE pecTaB-
PaLMOHHON TOYHOM KOIMM YacTeH 3allaAHOM CTEHBDI,
u300paxaromeil IOCAAHHUKOB, a TAKoKe AIOAEH, Ha
YBUX OAEKAAX UMEIOTCSI COTAUMCKIE TIHCbMEHA, U BbI-
crasky B HarmonaarnoM mysee Kopen.

AaHHas CTaThsl UMEET IEAbIO0 TTIO3HAKOMUTD YUTA-
TeAsI C IpUBA€YEHHBIMH ITPOLIeCCAMU U Pe3yAbTaTaMH,
MIOAYYeHHBIMHM OT IIPOeKTa IO IIMPPOBOM pecTaBpa-
baN70%8 AcppaCHaGCKofI ABOPLIOBOM HACTEHHOM XKUBOIIM-
CH, ¥ CO3AQHHIO COOTBETCTBYIONIErO BUACO MaTepHa-
AOB.

Cpemka c BpicOKMM pa3pemenueM. [lepsoHa-
JAaABHOH I1€AbIO KOITMPOBAHUS HCTOPHYECKON XKHUBO-
IHCU SBASIETCSL CO3AAHME HanbOAee TOYHOM KOIIMM.
IToaToMy TpaAUIIMOHHO TOABKO BbICOKOKBAAUQHUITH-
POBAaHHBIM XYAOXXHHMKAM IMOPY4AAOCh CKOIIMPOBATbH
OPUTHMHAABHYIO )KUBOIIUCh HCTOPUIECKOTO 3HAYEHH L.
Taxk xax B HacTosIee BpeMs BIIOAHE PAa3BUAACDH LUP-
PpOBasi TeXHOAOTHS ¥ KOMITbIOTepHas Irpaduka, To caM
IIPOIIeCC CO3AAHMS KOIMH CAGAAA TMTAHTCKUH Iiar
BIlepeA M IPEOAOAEA OTPAaHHYEHHUS BO3MOXKHOCTeMH
JeAOBEYeCKOTo rAa3a M TexHHMKH. IIpu mcnoapsosa-
HUM 9TOM TEXHOAOTHHM, KOIIMH IIPOAOAXKAIOT CTpe-
MUTEABHO INPHUOAIDKATBHCS K POpMaM OpPUTHHAAOB.
Taxoke HCIIOAB30BaAACh TPOrpPaMMa ITPOBEPKH 1IBeTa
SKHUBOIIHCH.

HacreHHy0 XHMBOINCH HEBO3ZMOXKHO CHATb OAHUM
KaApOM H3-3a ee pasMepos - mupuHa 1.100 cm u BbI-
cota 250 cM. MBI pa3OHAU KOKAYIO CTEHY FOPH30H-
TaAbHO Ha 8 M BepTHKAAbHO Ha 18 moaoc (Toraa Kax
BOCTOYHAsI CTeHa ObIAA pa30UTa TOPU30HTAABHO Ha 16
TIOAOC M3-32 ABEPHOTO IPOEMa), TAKUM 06Pa3oM, MbI
HOoAy4HAU 560 CerMeHTOB, KaXXKABI M3 KOTOPBIX CO-
craBasieT 61cM x 32 cM, a CTOpOHBI OXBaTbIBAIOT 30%
COCEACTBYIOILIIEro CerMeHTa. /Aa3epHblil YKAOHOMep U
TeAeMeTp HCIIOAB30BAANCH AASL ODecIiedeHns] OAUHA-
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In July 2013, Hak-joon Kim, the President of the
Northeast Asian History Foundation, and Boboyor-
ov Mahmud, the General Director of the State Muse-
um of Culture History of Uzbekistan signed an agree-
ment on the establishment of a joint project for the
restoration and conservation of the mural painting.

The 2013-15 project resulted in significant ac-
complishments, including the production of a 2D
digital restoration copy of the entire mural; the pro-
duction of a 3D digital video clip with subtitles in var-
ious languages, and the establishment and operation
of a viewing room for screenings; the installation of
equipment for the conservation of the mural in the
exhibition room; the production of a restoration rep-
lica of parts of the western wall that depicts the en-
voys as well as other men on whose clothes Sogdian
letters are engraved, and its exhibition at the Nation-
al Museum of Korea.

This paper aims to introduce the processes en-
gaged in and outcomes achieved by the project for
the digital restoration of the Afrasiab palatial mural
and the production of relevant video materials.

High-Definition Shooting. The primary goal of
copying a historic painting is to produce the most ac-
curate copy possible. Therefore, traditionally it was
only highly trained painters who were commissioned
to copy original paintings of historic significance.
As digital technologies and computer graphic soft-
ware have developed, however, the process of mak-
ing copies has taken great strides forward, in doing
so overcoming the limitations of human sight and
technique. With this technology, copies continue to
closely approximate the form of originals.

The shooting of the mural, which was the funda-
mental task in the production of a copy of the Afrasiab
palatial mural, was conducted from 4 to 7 July, 2013.
The team used a Canon EOS 5D MARK III camera
body with a Canon 85mm lens, under two monotype
600-watt lights with umbrellas. Color Checker Pass-
port was also used to accurately reproduce the colors
of the painting.

The mural could not be captured in a single shot
due to its size, with a width of 1,100 cm and a height
of 250 cm. We thus split each wall horizontally into 8
bands and vertically into 18 bands (while the eastern
wall was vertically split into 16 bands due to the door
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Qomozpaduposarue pocnucu

Coedunenue pasdesennvlx u300paxceHuii pocnucu

KOBOH M IIOCAEAOBATEABHON BEPTHUKAABHOW M IOPH-
30HTAABHOM CEerMEHTAIluM, AASl MHUHHUMH3HPOBAHI
BO3MO>KHBIX HCKKEHUIT H300pakeH .

B mporiecce cheMOK CerMeHTOB KAIOUOM K YCIIEXy
CTAaAO COOTBETCTBYIOIlee OCBeleHHe. Briao BaxHO,
9TOOBI YCAOBHSI OCBEINEHMsI OCTABAAMCH OAMHAKO-
BBIMH AASL Bcex 5SSO0 KapApOB M 9TOOBI TPEXMEPHOCTh
XKMBOIIMCH OTPAXKAAaCh B KAXAOM M3 HUX. MTak, MbI
YCTAaHOBHAU IApy MOHOTHIHBIX 600-BaTHBIX AaMil,
CMOHTHPOBAHHBIX Ha AEPXKAaTeAe U PaCIOAOKEHHBIX
10 BePTUKAABHOHN AMHHH TOABKO IO CTOPOHaM $pOTO-
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Merging the Segmented Images of the Mural

it includes), thereby devising S60 segments, each of
which measured 61cm x 32cm, and the sides of each
of which had an overlap of 30% with neighboring
segments. A laser inclinometer and a telemeter were
used to ensure an equal and consistent vertical and
horizontal segmentation, minimizing possible image
distortions.

In shooting the segments, the key to success was
adequate lighting. It was crucial that the lighting
conditions remained identical for all 560 shots, and
that the three-dimensionality of the painting be re-
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rpa¢upyemoii creHbl. UTOOBI yOEAUTBCS B TOM, YTO
Ka)KAasl 9acThb CeIMEHTA IIOAyYaeT paBHOE OCBelle-
HHe, AQMITbI CTABUAMCH KaK MOXXHO AQAbIIE OT XKHUBO-
IIMCH, U ABA OTPXKAOIHX IUTA OBIAM YCTAaHOBAEHBI
IO IPOTHBOIIOAOXKHBIM CTOPOHAM IIOMeljeHus. B
CAy4asiX, KOTAQ YCAOBHS OCBEIEHHUS MEHSAHCH IIO
Mepe IepeMele s AAMIT U/MAY OTPAKAIOIINX L{H-
TOB, MBI pUKCHPOBAAU I[BETOBbIE AAHHBIE, HCIIOAB3YS
Color Checker Passport.

Kaaps! co Bcex deTbIpex CTeH ObIAM 3aTeM OTCO-
PTHPOBAHBI 10 YeTBIPEM KaTeTOPHUSIM U IIepeBeACHbI B
pasamysble popmaTbl: MaseHbkHe Pariabl JPEG - pad
OBICTPOTO IPOCMOTPA, UCXOAHDBIE HeCXKATble (ariAbI
- AASL 00pPabOTKHU B BHICOKOM pa3pelleHHy 1 H300pa-
JKeHHsI OCHOBHBIX AeTaAell U Bcex cTeH. ITocae moa-
TOHKH I[BeTOB GOTOrpaduil Mbl COBMECTHAU BOCEMb
CEerMEeHTOB Ka>KAO! BePTHKAABHOH CEKIIUU B KOAOHKY
U 3aTeM COBMECTHAM ABE CMeXXHble KOAOHKH B ellje
OAHY 60Aee IIMPOKYIO KOAOHKY, 3aTeM 9TH IIHPOKHUe
KOAOHKH — B ellfe 60Aee IMHPOKHe KOAOHKH, U TaK AO
TeX II0P, IOKA He MOAYYHAH KKAYIO U3 YeThIpex Iie-
ABIX ppecok B eAUHOM darire, U3 KOTOPOIO U ITOAYIH-
Aach ¢pororpadus ¢ BHICOKHM paspelleHUeM HAH XKe
1 pOBast KOIHS HACTEHHOM )KUBOITHCH.

flected in each. Thus we set up a pair of monotype
600-watt lights, mounted on a holder and arranged
in a vertical line, only on the sides of the wall being
shot. To ensure that each part of a segment received
equal lighting, the lights were placed at the farthest
possible distance from the painting, and two reflec-
tion boards were installed on the opposite side of the
room. In cases where lighting conditions changed
due to the movement of the lights and/or of the re-
flection boards, we recorded the color data by using
Color Checker Passport.

The shots of the four walls were then sorted into
four categories, and they were subsequently trans-
formed into various formats: small JPEG files for
quick views, raw files for high-definition revisions,
and images of major details and of the entire walls.
After adjusting the colors of the photos, we merged
the eight segments of each vertical section into a col-
umn, and then merged two adjacent columns into
another wider column, then these wider columns
into yet wider columns and so on until we obtained
each of the four entire wall paintings in a single im-
age file, resulting in a high-definition photo, or digital
copy of the mural.

Pasmep Paiiros uzobpasenus na kaxcdoti cmaduu

Pazmep (B Pacmu-
dasza Kareropus Daitabl U306 pasKeHHsT P (
Mera6aiiTax) peHue
1 pororpadus 129
Heo6pa- 560 poTorpaduit (Bcex deTbipex cTeH) 72,240
6oTaHHbIE TIFF
daiiabr Cosmemennoe nzobpaxenue 1 koaouku (8 pororpaduit) 1,350
CosMmemeHHoe H306paxeHHe 2 KoAOHOK (16 gpoTorpadmir) 2,300
dazal
CheMKa CoBMerjeHHOe H306paKeHH e BCell 3araAHO# cTeHbl (OpurkHaa) 11,400
CosMmernen-
HOE H30- CoBmenieHHOe H306pakeHHe BCeit BOCTOMHON CTeHbl (OpHIHHAA) 5,290
bpasenne CosmenmenHoe H306pakeHHe Beeit IKHOM cTeHbl (OpPUIUHAA) 12,300
KaXKAOM
CTEHBI CoBmelenHoe N306pakeHHe BCeil CeBePHO CTeHbl (OpHruHaA) 5,960
p PSD
Oasa2 Llupposoe BoccranoBaeHHOE H300pasKeH e BCeH 3aTTaAHOM CTEHbI 37,700
aza
- PEKOHCTPY- BoccraHoBAeHHOE H300pakeHe BCeil BOCTOYHOM CTEHBI 23,600
opa HPOBAHHOE B p 26700
Bas OCCTaHOBAEHHOE U300pasKkeH¥ e BCel I0)KHO! CTeHbI
P usobpaxe- P ’
PeKoH- y
HUe KXAOH
CTPyKIHA P— BoccraHoBAeHHOE H300pasKeH! e BCel CEBePHOI CTEHBI 43,300
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Sizes of the Image Files in Each Phase

. Size .
Phase Category Image Files (i) Extension
1 Photo 129
560 Photos (of all four walls) 72,240
Raw Files TIFF
Merged Photo of 1 Column (8 Photos) 1,350
Phase 1 Merged Photo of 2 Columns (16 Photos) 2,300
Shooting Merged Photo of the Entire Western Wall (Original) 11,400
Mergedf Merged Photo of the Entire Eastern Wall (Original) 5,290
Image o
Ea cthall Merged Photo of the Entire Southern Wall (Original) 12,300
Merged Photo of the Entire Northern Wall (Original) 5,960
PSD
Restored Image of the Entire Western Wall 37,700
h Digitally
Phase 2 Restored Restored Image of the Entire Eastern Wall 23,600
Digital
Restoration Image of Restored Image of the Entire Southern Wall 26,700
Each Wall
Restored Image of the Entire Northern Wall 43,300

Ceituac dppecka emme Hoaee IIOBPEXKAEHA, YeM TOT-
Ad, KOTAQ €€ BIIepBble OTKPBIAM, M ee H3HaJaAbHas
KOMUS CTAaHOBUTCS ellle BaKHee B Ipoljecce pecTas-
pam. Mbl cMoram caeaarb ¢ororpaduu KOIHH,
KoTopasi XpaHuTcs B MHcTHTyTe apxeorormueckux
uccaepoBaHMI AKapemun Hayk Pecrry6anku Y36exu-
cTam’.

AetaabHbrit aHaAm3. UToObI cOobOparb TOYHBIE
AAQHHBIE IO CO3AAHHIO Komuu Apacuabckoit ABOp-
LIOBOM HACTEHHOM >KMBOIIMCH, IIPOEKTHAs TIpyIla
IPOBEAA CEPHIO ACTAABHBIX AaHAAM30B OPHIMHAAA C
HOBeHIINM 060pyAOBaHHeM B TedeHHe 20 AHel, Hauu-
Has ¢ S mioast 2013 1., BKAIOYAasE KOMITOHEHTHBIN aHa-
AU3 HCIIOAB30BAaHHBIX ITMITMEHTOB, XPOMATHYeCKHe
usMepeHus, HuPppPOBOH CTEPEOCKONUYECKUN OCMOTP
IIpY IOMOIIY MUKPOCKOIIA, a TakKe HHPpaKpacHoe U
YABTPadpUOAETOBOE H3yYeHHE.

1. KoMnoHeHTHBIA aHAAN3 MUTMEHTOB

IInrMeHTBI, HCIIOAB3YEeMbIE B HACTEHHOM XKUBOIIU-
CH, MOT'YT OBITh pa3AeAeHbI HEBOOPY>KEHHBIM T'AA30M
IO IIE€CTH [IBETOBBIM KaTETOPHUSM: 3€A€HbIM, KPACHBIIH,
>KEATBIN, CHHUI, OEABIN U 4epHbIi 1jBeTa. Mbl cHAAU
3apaHee 0003HAYEHHbIE TOUKH Ha KXKAOM CTeHe — 27
Ha BOCTOYHOI CTeHe, 24 Ha I0)KHOM, 31 Ha 3amaAHOM U
14 Ha ceBepHOI1 — U L{BETHBIE YIACTKH, YTOObI [IPOBe-
CTU KOMIIOHEHTHbIN aHAAU3 IUTMEHTOB IIPY IIOMOIIU
IIEPEHOCHOTO PEHTIeHOBCKOrO (AyOpeCIieHTHOTO
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The mural is currently damaged even more seri-
ously than when it was first discovered, and thus its
initial copy is vitally important in the restoration pro-
cess. We were able to photograph the copy kept at the
Institute for Archaeological Research of the Academy
of Sciences, the Republic of Uzbekistan®.

Forensic Analysis. In order to garner accurate
data for the production of a copy of the Afrasiab pala-
tial wall painting, the project team conducted a series
of forensic analyses of the original with state-of-the-
art equipment over the course of 20 days, starting
on 5 July 2013, including component analyses of the
pigments used, chromaticity measurements, digital
stereoscopic microscope examinations, and infrared
and ultraviolet examinations.

1. Component Analysis of Pigments

The pigments used in the mural could be divided
into six color categories by the naked eye: green, red,
yellow, blue, white, and black. We shot previously
designated points on each wall - 27 on the east wall,
24 on the south, 31 on the west and 14 on the north
— and color patches, in order to conduct compo-
nent analyses of the pigments with a portable X-ray
fluorescence spectrometer (P-XRF); measure the
chromaticity with the CM-700D; and examine the
condition and characteristics of each pre-designated
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cniekrpomerpa (P-XRF), H3MepuTh XpOMaTHYHOCTD

npu nomomu CM-700D, a Takke U3y4uTb COCTOS-
HUe 1 XapaKTePUCTHUKY KOKAOU 3apaHee HAMeYeHHOM
TOYKH >KUBOIIHCH IPU IIOMOIIH IIUPPOBOTO CTepeo-
CKOITMYeCKOTO MUKPOCKOIIA.

B noxasareAsx KOMIIOHEHTOB IUIMEHTOB AHAAU3
OIIPEAEAHA CAEAYIOIee: KPACHBIH MUTMEHT B OCHOB-
HOM COAEPYKHT FéMaTHT (Fe203) ; BToukax W-1, S-14
1 N-9 on cocrosia us cmecu kunosapu (HgS) u cBun-
IJOBOTO CypHKa (PbSO 4). B sxeAToM murmenre 6b1A0
sadpurcuposano 6oapmoe copepsxanue Fe O, ocHos-
HOM KOMIIOHEHT OXPBI, IIPEAIIOAOXKUTEABHO B3SITOH C
x0AMOB A¢pacraba. CHHUI IUTMEHT OBIA OIIPeAeAeH
IIPHU COACP>KAaHMU BBICOKHMX AOAEH TaKUX JAEMEHTOB,
xak Si0,, Al2 O, 1 MgO, komMnoHeHTa Aa3ypuTa ((Mg,
Fe+2) A2 (PO 4)2(OH)2)’ KOTOPBI IPOU3BOAMUTCS B
u36sITKe B LlenTpassroit A3un. Beasrit murmeHT OKa-
3aACSI M3BECTHIKOBOM CMECHI0 Ha OCHOBE AU MEAQ,
HAM PaKOBHHBI AByCTBOPYATOIO MOAAIOCKA. B Toukax
S-19, S-23 u E-R13 HaitpeHO 60AbIIOE cOpepIKaHUe
nunaka (Zn). [Ipocmotp Habopa ¢pororpaduit u rud-
POBBIX CTE€PEOCKOIIMYECKUX U300paXKeHUIl oIpee-
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Nondisruptive pigment component analyzer
(A: Nondisruptive pigment component analysis
(P-XRF), B: Chromaticity measurement,

C: Digital stereoscopic microscope )

Anaruzamop codepranus nuzmeHmos
(A: anaaus codepcarus nuemenmos (P-XRF);
B: Xpomamuueckoe usmepenue; B: yugpposoii
cmepeockonuseckuti Mukpockon)

point of the painting with a digital stereoscopic mi-
croscope.

In terms of the components of the pigments, the
analysis determined the following: the red pigment
was largely comprised of hematite (Fe,0,), or, at
points such as W-1, S-14 and N-9, it was consti-
tuted by a mixture of cinnabar (HgS) and minium
(PbsO 4). In the yellow pigment, a high proportion
of Fe O,, a major component of ocher, was detect-
ed, suggesting that it was produced with the use of
ocher from Afrasiab Hill. The blue pigment was de-
termined to contain high proportions of such ele-
ments as SiO,, AL, O, and MgO, components of la-
pis lazuli ((Mg, Fe*)) Al2 (PO4)2(OH)Z), which is
produced in abundance in Central Asia. The white
pigment seems to be a chalk- or clam shell pow-
der-based limestone mixture. At the points S-19,
S$-23 and E-R13, a high volume of zinc (Zn) was
found. The examination of a set of photos and digital
stereoscopic microscope images identified a white
pigment layer on the plastered image of a swan on
the southern wall, which is presumed to have been
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AUA OeABI MUTMEHTHBIH CAOH Ha 3aIITYKATyPEeHHOM
u300paKeHUN AeOeAs] Ha IOXKHOU CTeHe, KOTOPBIi
IPEAIOAOXKUTEABHO OBIA CA€AQH BO BpeMs ITpoLjecca
KOHCepBaIlMH, TOTAQ KaK er0 OCHOBHOM KOMITOHEHT -
okuch 1unKa (6eabrit nunk; ZnQO) - sBASETCS CoBpe-
MeHHbIM coepuHeHneM. O ObIYHbIe YepHbIe ITUTMEHTHI
CoAepKaT yraepoa. Tem He MeHee, Tak KaK MCIIOAb3Y-
embit Hamu P-XRF He ompepeAsieT Aerkue 3AeMeH-
TBI, Ybe AaTOMHOE YHCAO MeHbIIe 15, HaM He YAaAOCh
OIIPEACAUTDb IAEMEHTBHI, COAEpIKalllecss B YepHOM
nurmenre. Ho HepaBHee nccaepoBaHMe IO MUTMEHT-
HOMY KOMIIOHEHTHOMY aHAAM3Y IPEATIOAAraeT, 4To,
BO3MO>KHO, YePHbI IINTMEHT OBIA U3 PACTUTEABHOTO
HAM XXMBOTHOTO YTAEPOAQ.

2. adpakpacHoe n yAbTpaduoseTOBOE 0OCAE-
AOBaHHe

HudpakpacHoe u300pakeHHe — IIOAE3HBIH Tex-
HUYECKU! IpUeM B M3yYeHUH XapaKTePHBIX 4YepT
apredakTOB, KOTOpble HEBOOPY>KEHHBIN I'Aa3 He MO-
xeT yBupets. IlocpepcTBoM Hamero mpubopa — the
Super Eye C2847 — >xuBOIMCh CMOTPHUTCS TEMHee,
TaK KaK OHA IIOTAOILIaeT OOAbIIe MHPPAKPACHBIX AY-
4eil, ¥ KaK Pe3yAbTaT Mbl CMOTAH Ay4Ille OIIPEACAUTD
THUIIbI UCIIOAB30BAHHbIX IUTMEHTOB M TOALIMHY CAOEB
B AQHHOM TOYKe. DTOT TEXHUYECKHI IPHeM OOBIYHO
HCIIOAB3YeTCSI AAS OOHApY>KEHUS ITAAUMIICECTOB —
TaKMX, KaK HAOPOCKH, TIOAIIICH HAYM U300pasKeHUs B
CAOSIX TIOA TIOBEPXHOCTHBIM CAOEM >KHUBOIIMCH, KOTO-
pble AaeT OOHMABHOE HCIIOAB30BAHME IHUTMEHTOB Ha
OCHOBE YTAE€POAQ, A TaK KaK IUTMEHTBI COAepIKaIue
yraepoa (Takue, Kak TYIIb) TIOTAOIIAIOT 60ABIIOE KO-
AMYECTBO MHPPAKPACHOIO CBeTa, TO TeMHOe CTaHO-
BUTCS 4epHBIM. BA0OaBOK yAbTpadroseTOBast Kamepa
VL-6 LL momoraeT pa3AHM4HTH BeIeCTBA, KOTOPbIe
HHAYe He MOTYT OBITh OIIPEAEAEHBI, TaK KaK OHU OT-
paxaroT PAyOpecCIleHTHbIE AYYH PA3AMYHON AAWHBI
BOAH U CHABL VI3Ha4aAbHO O3KHMAQAOCH, YTO MBI CMO-
K€M TOYHO OIIeHUTb OPUTHHAAbHBIE POPMbI U KOHTY-
PBI IOBPEXAECHHOM PpeCKU C OTHOCUTEABHOM AETKO-
CTBIO ITyTeM MHPPAKPACHOTO U YABTPAPHOAETOBOIO
oCMOTpa.

HeoxmpaHHO Ipu 0CMOTpe He YAAAOCh U3BAEYD YH-
CTYIO CBETOBYIO peakiuio ¢ppecku us-3a 0.2-0.3 mussu-
METPOBOT'O CAOSI ITOAU-OYTHA aKpHAaTa, KOTOPHIM II0-
KPbIBaAM TIOBEPXHOCTb BO BpeMs KOHCEPBAIlMOHHOM
06paboTku Aast yaydineHus npounocTu®. Tak kak ¢ppe-
CKa AABaAd MHMHHMMAABHYIO PeaKIMIO Ha MHPpakpac-
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produced during a conservation process since its
major component zinc oxide (zinc white; ZnO) is
a modern compound. Conventional black pigments
contain carbon. However, since the P-XRF we used
did not detect light elements whose atomic number
was lower than 15, we failed to determine the ele-
ments contained in the black pigment. But recent re-
search on pigment component analysis suggests that
it is probable that the black pigment was made from
vegetable or animal carbon.

2. Infrared and Ultraviolet Examination

Infrared imaging is a useful technique in study-
ing the characteristics of artifacts that the unaided
eye cannot. Seen through our device — the Super
Eye C2847 - the painting looked darker as it ab-
sorbed more infrared rays, as a result of which we
could better identify the kinds of pigment used
and how thick the layers were at a given point.
This technique is commonly used in order to dis-
cover palimpsests such as sketches, signatures or
images in layers beneath the surface layer of paint-
ings that make abundant use of carbon-based pig-
ments, since pigments that contain carbon (such
as tusche) absorb a great deal of infrared light, and
thus appear dark black. In addition, an ultravio-
let camera VL-6 LL helps to distinguish between
substances that cannot otherwise be differentiated,
as they reflect fluorescent rays of various wave-
lengths and strengths. Initially it was expected that
we would be able to accurately assess the original
forms and contours of the damaged mural with
relative ease by means of infrared and ultraviolet
examinations.

Unexpectedly, however, the examinations failed
to elicit clear photic reactions from the mural due to
the 0.2-to-0.3mm-thick layer of poly-butyl acrylate
that was plastered on the surface during a conserva-
tion treatment to improve its durability.* As the mu-
ral reacted only minimally to infrared and ultraviolet
lights, it was extremely difficult to perceive the traces
of preliminary sketches and of coloring behind the
surface. Furthermore, damage to the pigment lay-
ers obstructed the detection of the thermodynamic
features of each pigment. As a result, infrared and ul-
traviolet examinations failed to produce satisfactory
analyses of the mural.



Kesan Eyu Ko

Kwang Eui Ko

HbII 1 YABTPAQHOAETOBBII CBET, OBIAO KPaiiHe CAOKHO
PABAMYUTD CAEABI MOATOTOBHUTEABHBIX HAOPOCKOB U
pocnucu 3a mosepxHOCThIO. Kpome Toro, mospexae-
HYe IHMIMEHTHBIX CAO€B 3aTPYAHSAO OOHapy)kKeHHe
TEPMOAMHAMMYECKUX CBOMCTB KaXKAOTO IIMTMEHTA.
Kak pesyabrar - HHPpaKpacHbIM U YABTPaGHOACTOBBIM
OCMOTpaM He YAAAOCH TIOAYIUTDb YAOBACTBOPUTEAbHbIE
AQHAAM3bI HACTEHHOM YKUBOIIMCH.

3. Bupeo-yBeANIHTEABHDIN MHKPOCKOITHBIH
anaan3 Video Zoom Microscope Analysis

Kak aaprepHaTHBa MHQpPAKPACHBIM U YABTpadu-
OAETOBBIM METOAAM HCIIOAB30BAACS BHACO-YBEAUYH-
TeAbHBIN MuKpockon (BYM), xoTopsrii HeBoCIpu-
MMYUB K IIOMeXaM OT BeIeCTB, MCIIOAb30BAaHHBIX B
mnpouecce KoHcepBanuu. Tak kak BYM-anaAu3 ouens
«KaIpU3eH>, 3 MUKPOCKOII CAMIIKOM OOABIIOMN AASI
IPOCTOTO UCTIOAB30BaHMS, KOTOPOE 3aHUMaeT MHOT'O
BpeMeHH, OTOMY YTO HEOOXOAUMO YBEAHYHUTb 00'B-
eKT aHAAU3a AO OOABIIOTO pazMepa AASI MOAYYEHHUS
U300paXKeHUIT C BBICOKHM paspelleHHeM, IPHOOp
PeAKo OepyT B HAyYHYHO KOMAHAHUPOBKY. YIUTBIBAS
MaAOBEpOSITHbIE, HO BO3MOXKHBIE HEyAQuH HHPpa-
KPAacHOTO M YABTPaQHOAETOBOTO aHAAM3a, TeM He
MeHee, MbI TIOATOTOBUAM BYM-aHaAu3, KOTOPBIH OKa-
3aACSl OYEHD IIOAE3HBIM.

YauThiBast, 9TO OBIAO ObI HEIIPAKTHYHO HCCAEAO-
BaTh BCIO HACTeHHYyIO >XuBomuch BYMowm, xomanpa
pellrAa CKOHIEHTPUPOBATbCS HAa M300paKeHHSX
KOpPEeMCKUX IIOCAOB Ha Cepbe3HO IOBPEeXACHHOMN
3amapHOM cTeHe. Tak Kak OOAbINASL YacTb IIHT-
MEHTHBIX CAO€B, HCKAIOYAas MeYH M pPeMHH IIO-
CAQHHUKOB M 4YacTH (OHA, OTCAOHAACH, OBIAO IIO
CYLIECTBy HEBO3MOXXHO TOYHO OIIPEACAHTDH QHUTY-
ppl. CHayaaa MBI Pa3AeAMAM 3Ty CeKIMIO (ppecku
Ha 140 cermeHnTOB B IeAasx ¢ororpadpupoBaHUs
U YBEAUYHAM KaXXABI QOTOrpaduuecKuii cerMeHT
B ceMb pa3 mpu mnomomu BYM aas BbLaBAeHHA
ckpbIThiX nurMeHToB. Ilocae onu$posku moay-
4eHHBIX AaHHBIX Ipu momomu Adobe Photoshop
CSS, MBI BOCCTAHOBHAM KOHTYPBI H300pakeHHil
IO COEAMHSIONIMM IIOASM, Ha KOTOPBIX TOYKH IIO-
Ka3bIBAIOIIMe OCTATKM IIMIMEHTOB OBIAM HamboAee
TECHO CTPYIIIHPOBAHBL

IIndposas pecrappanoHHasi KONHS

MBbI MONIBITAAUCH CAEAATDh PECTABPAIIMIO ITOBEPX-
HOCTH ABOPIIOBOM HACTEHHOM >KUBOIIMCH, OCHOBBI-
Basch Ha MHQOpPMAIUM, MOAYYeHHOH C IH(pOBOH
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3.Video Zoom Microscope Analysis

As an alternative to infrared and ultraviolet meth-
ods, a Video Zoom Microscope (VZM) was em-
ployed, which is impervious to the obstructions of
the substances applied to paintings during conserva-
tion treatments. Since a VZM analysis is highly de-
manding as the microscope is too large to use with
ease and it is very time-consuming because, in order
to obtain high-definition images, it is necessary to
magnify the object under analysis to a large extent,
the device is rarely carried to a field trip. In consider-
ation of improbable but possible failures of infrared
and ultraviolet examination, however, we prepared
a VZM analysis, which turned out to be extremely
useful.

Judging that it was impractical to examine the en-
tire mural with a VZM, the team decided to concen-
trate on the images of Korean envoys on the seriously
damaged western wall. As most of the pigment layers
— with the exception of the swords and belts of the
envoys and parts of the background — had peeled off,
it was essentially impossible to determine the figures
precisely. We first divided this section of the mural
into 140 segments for photographic purposes, and
magnified each photographed segment 7-fold with
the VZM in order to unearth obscured pigments.
Upon digitalizing the data acquired by these means
via Adobe Photoshop CSS, we restored the outlines
of images by connecting areas in which the dots that
indicated the remaining traces of pigments were
most densely clustered.

Digital Restoration Copy

We attempted a surface restoration of the palatial
mural based on the information acquired through
the high-definition digital copy and forensic analyses
as follows:

By overlapping the high-definition digital
copy produced by the photographic crew and the
hand-painted copy produced in 1965, we were able
to compare them, thereby firstly identifying errors
or lack of fidelity to the figures in the original in the
hand-painted copy, and secondlyidentifying the dam-
aged parts which were recorded in the digital copy.

The restoration was carried out based on the con-
trast between the old and the new copies, and on
data on the characteristics and chromaticity of the
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KOIIUH BBICOKOTO Pa3peIleHUs] U CACAYIONIUX HCCAe-
AOBATeAbCKUX aHAAU3OB.

ITyrem HaroxeHHs IMPPOBOM KOINHMH C BBICO-
KUM paspelleHHeM, CACAAHHOH (oTorpadpupyromeit
KOMAHAOM, U KOIIUH, CA€AAHHOH OT pyku B 1965 r.,
MBI CMOTAU HX CPaBHHTb M TAKHM OOpPa3oM CHa4aAa
OIIPEAEAUTDh ONIMOKU MAM HEAOCTATOK TOYHOCTU B
OpHUTHHAA€ Ha KOTIUH, CACAAHHOH OT PYKH, U AdAee -
OIIPEAEAUTD IOBPEXAEHHBIE YaCTH, KOTOpPbIe OBIAU
3apUKCHPOBAHBI Ha ITPPOBOIL KOIIUH.

PecraBpanus mpoxopMAa Ha OCHOBE KOHTpAcTa
MEXAY CTapOi Y HOBOM KOIMSAMH M AAHHBIX IIO Xa-
PAKTEepUCTUKAM M XPOMATHYHOCTU IIHIMEHTOB H
KOHTYPOB QUIyYp IIOCAOB, COOPAHHBIX IIOCPEACTBOM
HCCAeAOBaTeAbCKOTo aHaAm3a. Ho aas pecraBpanuum
AUHUMH, QUTYP U I[BETOB, KOTOpbIe OBIAM CAMIIKOM
CHABHO TOBPE@XAEHBI, YTOObI UX OIPEACAUTb HEBO-
OPY>XEHHBIM TAAQ30M, TpebyeTcsl HeOOBIKHOBEHHBIN
HabOp HABBIKOB, IIOITOMY CAEAYeT IIPUBAEYDb BHICOKO-
po¢eCcCHOHAABHBIX XYAOXKHHUKOB, TaK KaK UM AydIle
BCEro YAACTCSI HHTEPIPeTHPOBATh GPeCKH, HalUCaH-
HbIe APYTOM IPYIIION XYAOXXHHKOB, >KHBIIMX 6oaee
1300 aAet Hazap.

HavaabHbii HaOpOCOK nAM KOHTYp Adpacuab-
CKOM ABOPIIOBOM (PpecKkH AAS HUPPOBOM pecTaBpa-
num ObIA CAAAH a3MaTCKOM IeTUHKOBOI KucThio. K
CYACTbIO, KOHTYPHI YEAOBEUECKOH PUTYpPBI, KOTOPAs
IIOX0>Ka Ha KOPeHCKOTo IIOCAAHHUKA, BCe ellje Pa3Au-
YUMBI B LJeHTpe 3allapHOM CTeHbl. Baaropaps csoemy
MHOTOAETHEMY OIIBITY pecTaBpanun ¢pecox Beanko-
ro méakosoro myTtu B AyHxyane, Kutait, npo¢. En
Cy, oTBeTCTBEHHOMY 3a pPeCTaBpaljUIO OBEPXHOCTH,
YAQAOCH YXBaTUTh OCHOBBI OPHIMHAABHOM TEXHHKH
XYAOXKHHKA ITO BBIPa3UTEAbHOCTH M PacIjBeTKe UX Xa-
PaKTepHbIX Ma3KOB".

OAHUM U3 BaXKHBIX BOIIPOCOB B PeCTaBPALIUH 5KH-
BOITUCHU CTAaHOBUTCS pelleHHe O TOM, AOAKHA AH pe-
CTaBpalisl COOTHOCUTBCS C OPUIMHAABHBIMH apTe-
paxTaMu — TAKUMH, KAKUMHI OHHU OBIAY IIPH CO3AQHUM,
HAHU Xe ¢ 6oAee MO3AHUMIL. B Xoae Hammero mpoexrta
OBIAO COTAACOBAHO, YTO AOAXHA OBITH CO3AAHA 3aBep-
EHHAsT Bepcsi, n3obpaxaromas Gppecky TOro Bpe-
MeHH, KOTAQ IIepBasi KOIuUs OblAa CAEAAHA OT PYKH, a
uMeHHO B 1965 1. OTpecraBpupoBaHHAs KHBOIIKCH,
TeM He MeHee, 0OAee TOYHO BOCIIPOM3BOAUT OPHIH-
Haa, yeM Komus 1965 r.; Bo BpeMs pecTaBpaIiiy Mbl
CMeAO AODABASIAU AOTIOAHHTEABHbIE AMHHH H L[BETA,
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pigments and the outlines of the envoys garnered
through the forensic analyses. But restoring lines, fig-
ures and colors that have been too seriously damaged
to be detected by the unaided eye requires an unu-
sual set of skills, so highly trained painters should be
employed, as they are best placed to interpret a mural
painted by another group of painters who lived more
than 1,300 years ago.

The initial sketch or outline of the Afrasiab pala-
tial mural for the digital restoration was drawn with
an Asian hair pencil. Fortunately, the contours of a
human figure, who resembles a Korean envoy, is still
identifiable in the center of the western wall. Thanks
to his experience with the restoration of the Silk Road
murals in Dunhuang, China for a number of years,
Professor Yong Suh, who was in charge of the surface
restoration, managed to capture clues to the original
painters’ techniques of expression and coloring, and
their distinctive strokes®.

One important issue in restoring paintings con-
cerns whether the restoration should refer to the
original artifacts at their birth, or to those at a later
time. For our project, it was agreed upon that the fi-
nal outcome should in principle be produced so as
to it represents the mural of the time when its first
hand-made copy was generated, namely, 1965. The
restored painting, however, represents the origi-
nal more accurately than the 1965 copy does since,
during the task of restoring it; we boldly added ex-
tra lines and colors — which do not appear in the old
copy — whenever our data convincingly showed it to
be appropriate.

For printing purposes, PAPYRUS300, the French
paper, was used as it accurately reflected the texture
of the painting. Due to the large size of the image
files, the photo of each wall was printed on roughly
10 sheets of paper, which were later amalgamated.
Two hard copies of the final product were printed,
one of which is now stored at each of the Northeast
Asian History Foundation and the Afrasiab Museum.

While the restored copy is based on digital tech-
nologies, human painters also played indispensable
roles in producing it. In this respect, the accomplish-
ment should be seen as the result of a novel method
of replication based both on conventional techniques
and the cutting-edge technologies of modern times.



Kesan Eyu Ko Kwang Eui Ko

3anadnas cmena (do pecmaspayuu,) Western Wall (Before Restoration)

3anadnas cmena (nocre pecmaspayuu) Western Wall (After Restoration)

Apeenue xopeiickue nocaannuxu (do pecmaspayuu) — Apesnue kopesickue nocaannuxu (nocae pecmaspayuu)
Ancient Korean Envoys (Before Restoration) Ancient Korean Envoys (After Restoration)
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KOTOPBIX He OBIAO Ha CTApOM KOIIMH, KOKABIA pas,
KOTAQ HAIIK AAHHBIE YOEAUTEABHO YKAa3BIBAAM HA HX
COOTBETCTBHUA.

AAsl TeYaTH M TOYHOTO OTPAXKEHUS CTPYKTYphl
XKUBOIMCH ObIAQ HCIIOAB30BaHA PppaHIfy3cKas Oymara
PAPYRUS300. I13-3a 60AbIrx pasmMepoB usobpasxe-
Hus GoTorpaduss KaXXAOH CTeHbl ObIAA pacrieyaTaHa
Ha 10-Tu AMCTax, KOTOpbIe IIOTOM COGAMHHAN. brian
OTIIeYaTaHbI ABE KOIIUH Ha OyMare, OAHa U3 KOTOPBIX
xpanurcs B Qospe ucropum Cesepo-Bocrounoit
Asun u B Appacubckom mysee.

B 10O Bpemsa kak pecraBpupyemas KONHsA OCHO-
BBIBAAACh HA LIUQPPOBBIX TEXHOAOTHSX, XYAOKHHKHU
TaKOKe IIPUHUMAAU 00513aTeABHOE YIACTHE B €€ CO3Aa-
HUM. B aTOM OTHOIIEHMM BHITOAHEHHE BUAMTCS Kak
Pe3yAbTaT HOBOTO MeTOAA KOTIMPOBaHMs1, OCHOBAaHHO-
ro KaK Ha TPAAUITMOHHOM TeXHHMKH, TaK U Ha ITePeAo-
BOM TeXHOAOTHH HOBOT'O BpeMeHH.

Co3panue Tounoi konuu. ITo saBepmenun nud-
POBOM PeCcTaBpPallMOHHOM KOIMM KOMAaHAQ IIPUCTY-
IHAQ K CO3AQHUIO ITOAHOM TOYHOM KOIMH CTEHHOM
JKMBOIIMCH, HCIIOAb3Ysl XYAOXXeCTBEHHbIe TEeXHUKH,
KOTOpbIe IIPUBAEKAAKCH B PEaAbHOM XKHUBOIMCH dpe-
cok. Komanpa mpo¢. Cy u3 BoceMHaAIIATH CTYACHTOB
U MaructpanToB u3 JKenckoro YHuepcurera AoH-
AYK Pa3A€AMAACh Ha AB€ KOMaHADI, OAHA M3 KOTOPBIX
OTBeYaAa 32 KOMIIOHOBKY MOAEABHOM CTEHBI, a ApyTasi
BBITIOAHSIAQ 3aAQHHUE IO COEAUHEHUIO OTPECTaBPUpPO-
BaHHOM KoMK peasbHOM Pppecku. OHU IPUCTYIHAU
K CO3AQHUIO TOYHOM KonmH B uioAe 2013 r. u 3aBep-
mUAM ee K KoHIy 2014 1.

IMIupoxo u3BecTHO, 4T0 Adpacuabekast ABOpPLO-
Bas ppecka MMeeT HCTOpUYECKOe 3HAYeHHe AASl KO-
petineB. Haamucu Ha cTeHHOMN XXHBOIIHMCH TAaKXXe BbI-
3bIBAIOT HAYYHBIN MHTEPEC, TaK KaK OHU AAIOT MacCy
MHPOPMAIIMH O COTAMICKOHN KyABType M HCTOPHH.
Tax, Mbl BbIOpaAu KOpPeHCKHUX MOCAAHHHKOB, HOCS-
mux Axcosy-I'yan Ha ceBepHOM YaCTH 3allAAHOM CTe-
HbI, ¥ HAPOA C COTAMMCKUMU IHCbMEHAMH Ha I0XKHOM
YaCTU KaK OCHOBHbIE 00BEKTBI TOYHO KOIIHH.

ITocpeAcTBOM KOMIIOHEHTHOTO aHAAM3a ITUTMEH-
TOB U CaMOI CTeHBI, KOTOpas, KOHEYHO e, ObiAa
COCTaBASIIOIIEN YaCThIO KaXKAOM (pecku, Mbl yxe
YCTAHOBHAHM, YTO CTEHBI OBIAM CAEAQHBI U3 OXPBI C
x0AMOB A¢pacuab, cMemanHoi ¢ meckoM. Hamre
HCCAEAOBaHME M IKCIIEPHMEHTBI B COTPYAHHUYECTBE
C 9KCIIepTOM II0 HACTeHHOH >xuBomucu MapuHoi
PeyToBoit u3 Mucruryra apxeororuun AH PY3. Ham
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Replica Production. Upon the completion of
the digital restoration copy, the team initiated the
production of a complete replica of the mural, using
art techniques that are employed in the actual paint-
ing of murals. Professor Suh’s team, comprised of
eighteen Ph.D. and Master’s students from Dongduk
Women’s University, split into two sub-teams, one of
which took charge of fabricating a model wall, and
the other of which was assigned the task of incorpo-
rating the restored copy of the actual mural into it.
They embarked upon the replica production in July
2013, a task that continued until the end of 2014.

As is widely known, the Afrasiab palatial mural
is of historic significance to Koreans. The words en-
graved on the mural also arouse scholarly interest as
they inform us about Sogdian culture and history.
Thus we selected the Korean envoys who were wear-
ing Jowoo-Guan in the northern section of the west-
ern wall, and the people with the Sogdian letters in its
southern section as the main objects for the replica.

Through the component analyses of the pigments
and the wall itself, the latter of course being an inte-
gral element of every mural, we had already ascer-
tained that the wall was made of ocher from Afrasiab
Hill, mixed with grains of sand. Our research and
experiments in collaboration with the murals expert
Marina Reutova at the Institute of Archeology of the
Academy of Sciences, the Republic of Uzbekistan
were of great help in producing the replica wall later
in Seoul.

In fabricating a wall for a mural, the first priority is
the choice of an appropriate substance that can ade-
quately support the weight of clay to be plastered on
the wall. Hence, we selected Honeycomb Board, as it
is light but it is resistant to deformation. We affixed
a sheet of jute to the surface of the Board, on which
two layers of ocher, similar in its makeup to that from
the Afrasiab Hill, were plastered and dried.

When the wall was completed, we commenced
the application of the restored copy of the mural to
it. The replication team made an initial conté sketch
on the rear side of the printed mural, which was then
pressed onto the wall. Based on the sketch — now on
the wall — the team line-drew an outline with hair
pencils with reference to the relevant data. Next, in
order to replicate the mural, we used ash-gray tusche



Kesan Eyu Ko

Kwang Eui Ko

OYeHb IIOMOTAM B CO3AAHHM TOYHOM KOIIMH CTEHBI
noaxe B Ceyae.

IIpy KOMITIOHOBKe CTEeHBI AAS PPECKH, TAABHBIM
IPHOPUTETOM CTaA IIOAOOP ITOAXOASIIErO Belle-
CTBa, CIIOCOOHOTO B AOCTaTOYHON Mepe BBIACPIKATh
BeC TAMHBI, YTOOBI HaHeCTH ee Ha cTeHy. OTCIOAQ, MBI
BBIOpAAM THUII SYEHCTON AOCKH, KOTOpas AerKasi, HO
ycrormunBa K pAepopMmanuu. Mbl NPUKPENHAU AUCT
AXXyTa Ha IIOBEPXHOCTb AOCKH, Ha KOTOPO¥ OBIAM ABa
CAOSI OXPBI, TIOAOOHO¥ TOIL, YTO COCTABASIAA OCHOBY H
6pasacp ¢ xoaM0OB Adpacuaba.

Koraa cTena 6piAa 3aKOHYEHA, MbI [IEPELIAK K Ha-
AOYXEHHUIO peCTaBpUPOBAaHHOM KOIMHU QpecKky Ha Hee.
Komanpa, koTOpas 3aHMMaAach KONMPOBAHHUEM, CAe-
AaAa HAYAABHBIF HAOPOCOK Ha 0OPATHOI CTOPOHE OT-
IIeYaTaHHOM PpecKH, KOTOpas 3aTeM OblAa HAAOKEHA
Ha cTeHy. OCHOBBIBasICh Ha HAOPOCKe, Tereph yxe Ha
CTeHe, KOMAaHAQ HaHECAA KOHTYPHI IeTUHKOBOM KU-
CTBIO, COOTHOCSCh C AOCTOBEpHBIMH AaHHBIMU. Cae-
AYIOIIMM 3TallOM AAS KOTIMPOBAHUS QPECKH MbI MC-
IIOAB30BAAY TIETIEABHO-CEPYIO TYIIb (COHZEOHMYK ), IO
HeOOXOAUMOCTH YIIPABASISI CHAOI U YPOBHEM BAQKHO-
CTH KHCTEH.

PackpamuBanue IpOBOAMAOCH C IIEABIO BOCIPO-
M3BEACHHS KayeCTBa U L[BeTHOCTH ITUTMEHTOB JKHUBO-
IHCH KaK MOXKHO TOYHee, UCKAIOYasl HCTIOAb30BaHME
HCKYCCTBEHHBIX IIOPOUIKOBBIX ITMIMEHTOB BMECTO
€CTeCTBEHHbIX MMHEPAAbHBIX IMHTMEHTOB — TaKMX,
KaK Ha ¢peckax. ITO UCKAIOUEHHE OBIAO MOTUBUPO-
BAaHO COOOpakeHHeM O TOM, YTO IOPOIIKOBBII IIUI-
MeHT 6oAee 9$pPeKTHBEeH B BOCIIPOM3BEACHHUH BhIIIBe-
TAIOIEr0 OPUIMHAAA M YTO OH OOAee SKOHOMUYEH U
HOAXOAUT HAIlleMy OTPaHUYEHHOMY OIOAXKETY.

CpaBHMBas KaXXABI COOTBETCTBYIOIUHM aCIeKT
TOYHOM KOIHMM U ITUPPOBYIO OTPECTABPHUPOBAHHYIO
ppecky, MbI OBIAM YBEPEHBI, YTO BOCCO3AAAU ACTAAH
AO TaKHX MeAOYel, KaK OTIIeAYIIHBAaHHe U BOAOCHbIE
TPELIMHbI, TAKIM 00pa3soM BOCCO3AAB APYTyio Apa-
crabckyio ABOpIioBylo ppecky yepes 1300 aet mocae
CO3AQHUS OpUTHHAAA. TOYHAS KOIHS OTpeCcTaBpHpO-
BaHHOH KOIIMH TeIlepb 3KCIIOHUPYeTCS Ha TAABHOM
creHae B LleHTpasbHOa3naTckoM oTAeae Harmonaas-
Horo my3es Kopen.

PexoHCTpyknmss TpEXMepHOro nudppoBoro
n3obpaxkenns. TpexmepHoe 1uPpoBOe H30Opaxe-
Hre AppacrabcKoil ABOPIIOBOI HACTEHHOM SKMBOIIH-
CH, CO3AAHHOE CPEACTBAMU ITPOABUHYTHIX ITMPPOBBIX
MEAHMaTeXHOAOTHI, TPEACTaBASeT MaMATHHK >KHUBO-
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(songyeonmuk), manipulating the strength and mois-
ture level of the brushes as necessary.

The coloring was carried out with the aim of repli-
cating the properties and chromaticity of the mural’s
pigments as accurately as possible — with the excep-
tion of our using artificial powder pigments instead
of natural lithic pigments of the sort employed in
the mural. This exception was motivated by the con-
sideration that powder pigment is more effective in
replicating the color-fadedness of the original, and
its being more economical and compatible with our
limited budget.

Comparing each and every corresponding aspect
of the replica and the digitally restored mural, we be-
lieve we reproduced details as minute as peelings-off
and hairline cracks, thereby bringing what is effec-
tively another Afrasiab palatial mural into existence
over 1,300 years after the advent of the original. The
replica of the restored copy is currently on display on
the main board in the Central Asia section at the Na-
tional Museum of Korea.

3D Digital Image Restoration. The 3D digital
image of the Afrasiab palatial mural, produced by
means of advanced digital media technologies, of-
fers the mural site and its walls in the form of virtual
reality so as to give viewers an indirect but vivid ex-
perience of the mural. The Northeast Asian History
Foundation worked on its replica from June 2014 to
May 2015, a project that proceeded well thanks to the
Foundation’s previous experience of producing a 3D
image of the Koguryo tomb murals, which started in
2007.

There are only scant records on the structure of
Afrasiab Palace and the location of its mural, except
for a single planar ordnance map produced upon
its discovery, which sparsely illustrates about thirty
rooms and their dividing walls. Thus, we attempted
to acquire further information on the palatial site
based on 3D broadband scanning of the architectur-
al remains of the whole site. Using the Trimble TXS,
the image we scanned is significant as a source of pre-
cise numerical and visual data on the surface of the
Afrasiab palatial site, which we were able to utilize in
measuring various objects and in drawing a blueprint.

In addition, a collection of older blueprints gen-
erated at the time of the excavation and another set
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Penpodyxyus pecmaspuposantoti Konuu pocnucu Ha
noxase omdera Llenmparvroii Asuu 6 Hayuonarvrom
my3see Kopeu

IIHCHU ¥ €TI0 CTeHBI B pOopMe BUPTYaAbHOMN peaAbHOCTHU
U AQET 3PUTEASIM HEIIPAMOM, HO SPKHUH OIIBIT BOCIIPU-
arusa ppeckn. Ponp ucropun Cesepo-BocTounoit
Asun paboTaa Hap ee TOYHOM Komued ¢ uroHs 2014
r. o Mait 20185 1., mpoeKT OBIA BRITOAHEH OAaropapst
npeAbIAymeMy onbTy POHAQ IO CO3AAHMIO TPeXMep-
HOTO M300pa’keHHsT HACTEHHOM >XUBOIIUCU MOTHAB-
Huka Korropé, masaroro B 2007 1.

CymecTByIOT AMIIb CKYAHBIE AQHHBIE IO CTPYK-
Type AppacuabcKoro ABOpIIAa U PACIIOAOXKEHHSI €ro
HACTeHHOM >KUBOITUCH, HCKAIOYAsl OAHY IIAQHAPHYIO
KapTy, CACAAHHYIO ITOCAE ee OOHAPYIKeHHsI, KOTOpasi
HeYyeTKO MTOKA3bIBaeT OKOAO TPUALIATH KOMHAT U Pa3-
AeAsIIoIIYe MX CTeHbL TakuM 00pa3oM, MbI CTApPaAKCh
MIOAYYHUTDb AAABHEHIIYI0 HHPOPMAIIUIO IT0 MECTY pac-
MIOAOXKEHHUSI ABOPIIA, OCHOBBIBASCh HAa TPeXMEPHOM
IIUPOKOIIOAOCHOM CKAaHMPOBAHUH aPXUTEKTYPHBIX
ocTarkoB neaoro ropoauma. Mcmoassyst Trimble
TXS, MbI IOAYYHAM CKAaHUPOBAHHbIN CHUMOK, KOTO-
PBIH BaXKeH KaK UCTOYHHK TOYHBIX IUPPOBBIX U BHU-
3yaAbHBIX AQHHBIX I10 ITOBEPXHOCTH AdpacuabcKoro
ABOPIIOBOTO NMAMSTHUKA; MBI CMOTAU HCIIOAB30BAaTh
€ro B U3MepeHUH Pa3AUYHBIX OOBEKTOB U B CO3AAHUH
TOYHOTO YepTexa.

BA06aBOK KOAAEKIIMSI CTAphIX YepTeXKel, CO3AAH-
Hasi BO BpeMsI PACKOIIOK, H APYTO¥t HAbOp CKAHUPOBAH-
HBIX AQHHBIX, TOAYYEHHBIN C aQpXEOAOTHYECKHX OCTAT-
KOB, HAMA€HHBIX B 3AQHUH C HACTEeHHOM >KMUBOIIUCHIO, U
CITyTHHKOBbIe pOTOrpadpuu ObIAU 0OBEANHEHSI B IIepe-
KPBIBAIOIIHE CAOU M TIOAOTHAHBI B 47 TOYKaX Ha CTe-
Hax. OCHOBBIBASICh Ha 9TOM, MbI CMOTAM AOKAAM30BaTh
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A replica of the restored copy of the mural on display
in the Central Asia section at the National
Museum of Korea

of scanned data derived from architectural remains
found in the building with the mural and satellite
photographs were amalgamated in overlapping lay-
ers, and matched at 47 points on the walls. Based on
this we could locate Room A-1 where the mural is sit-
uated, as is indicated by the blueprints, and specify
the planar form of the old palace. Moreover, the first
aerial drone photograph of the Afrasiab historic site
is of special significance in that it captured its sublim-
ity and beauty, which had never been seen from the
ground.

The replication of the mural in the form of a dig-
ital 3D image was made possible by intensive field
research and as a result of the advice of a panel of
experts. In representing the entire structure of the
site and the architectural styles found within it, the
following materials were highly useful: a topograph-
ic map of the Afrasiab palatial site produced in 188S5;
blueprints produced upon the excavation of the site,
which were made available by the Institute for Ar-
chaeological Research at the Academy of Sciences,
Republic of Uzbekistan and the Panjakent Museum;
and a painting and a miniature of the palace in re-
splendent condition, based on the architectural evi-
dence found on the palatial site. In representing pil-
lars and ceilings that have completely collapsed, we
referred to restored blueprints of the historic remains
of the Sogdian era at Panjakent®. In addition, we in-
ferred that the vertical structures designed by the ar-
chitect were double-layered by drawing on the case of
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Copeprxanre Bebcaiira

® AOCTYIIHO Ha Beb-caiiTe
Donpa ucropuu Cesepo-Boc-
TOYHOM A3UH

® MaTepHaABI, COOpaHHbIE 110
MeCTY PaCIIOAOXKEHHSI KHBO-
nmcu

" BUACOKAMIIBI U I/ISO6P&)KEHI/I${
IIaMsATHHKA

* ppoBoe H300paKEHHUE B
3D

IIndposas pekoncrpyknus 3D CoaepskaHie BUPTYaAbHOM peaAb-
Adpacuaba wocru (BP)
1 |

CrumyAupyiolee copepKaHue

* KOMOUHUPOBAHHBIE ACTICTBH-
TeAbHbIE U LUPPOBbIE PECTAB-
PUpOBaHHbIE H300PAXKEHUS 1
xommbiotepras rpaduxa (KT')

* A9POCHUMKH MecTa PppecoK
Adpacuaba

® CyOTHTPDI Ha KOPENCKOM, Y3-
6EeKCKOM, aHTAMIICKOM, PYCCKOM H
bPAHIY3CKOM S3BIKAX

= BP cepBuchI 0-AailH 1 MOOHABHbIE
IIPHAOYKEHHS

* MyABTHMEAHMIHAS HHPOPMAIIHS IO
Adpacuaby

= Typ o Appacuabckoit ppecke
uepes 060PYAOBAHIE BUPTYAABHOM
peasbHOCTH

Website Contents

Afrasiab 3D Digital
Restoration

Virtual Reality (VR) Contents

= Available on the website of
the Northeast Asia History
Foundation

* Materials collected at the

T

Promotional Contents

= Combined actual and digitally
restored images, and computer

= Offline VR services and mobile
applications

mural site

graphics (CG)

= Video clips and images of

the site Afrasiab mural s

= 3D Digital Image

= Aerial photographs of the

ite

= Subtitles in Korean, Uzbek,
English, Russian and French

= Multimedia contents on Afrasiab

= Afrasiab Mural Tour via Virtual
Reality (VR) device

Komnary A-1, rae HaxoanAach Pppecka, Kak IMOKA3aHO
Ha YepTeXkaxX, U TOYHO OIPEACAUTDb MAAHAPHYIO Pop-
My cTaporo ABopria. boaee Toro, mepBbiit aapocHIMOK
HCTOPUYECKOro ropopuiia Appacuab ¢ 6ecrmaoTHIKA
craA 0co60 3HAYMMBIM, [MOKA3aB BCIO BEAUYECTBEH-
HOCTb U KPaCOTYy HEBUAMMYIO C 3€MAH.

KommpoBanue HacTeHHO! Haaicu B popme 1ud-
POBOrO TPEXMEPHOTO H300paXKEHHsI CTAAO BO3MOX-
HBIM IIPH UHTEHCUBHOM ITOA€BOM HCCACAOBAHHHU U KaK
Pe3yAbTaT PEeKOMEHAAIIMHM SKCIIePTHOM IpyIIbL AAs
PpeIpe3eHTaINH BCell CTPYKTYPbI TOPOAHIIA M APXUTEK-
TYPHBIX CTHAEM, HAUACHHDBIX HAa HUX, CTAAU ITOA€3HbI-
MH CACAYIOIIVEe MATePHAABL: TOIOTpaduyecKas Kapra
MecTa Aq)pacna6c1<oro ABOpIIA, caeraHHas B 1885 r,
4epTeXXU PACKOIIOB F'OPOAMINA, PeAOCTaBAeHHbIe [H-
CTUTYTOM apxeoAormdeckux uccaeposanuit AH PYs u
Myszeem I leHpx1KeHTa, SKUBOIIMCh X MUHUATIOPA ABOP-
I]a B CBOeM BEAMKOACIIMH, OCHOBAaHHbIE Ha apXUTEKTYp-
HBIX CBUAETEABCTBAX, OOHAPY>KEHHBIX Ha MECTe ABOPIIA.
AAs BOCTIPOM3BEAEHHS TIOAHOCTBIO PYXHYBIIMX KOAOHH
U IIOTOAKOB, MbI OOPATHANCH K PeCTaBPALIMOHHBIM Yep-
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Panjakent and the reports contained in Shindangseo
CHriEE)”

Finally, for the 3D digital image restoration pro-
ject, we developed a variety of contents for a website,
a promotional video clip and virtual reality (VR)
apps, which are currently available on the website of
the Northeast Asian History Foundation and/or on
You Tube.

The Northeast Asian History Foundation and
the Afrasiab Museum held a ceremony in celebration
of the conclusion of the project on 1 April, 2015.
During the ceremony, we established a video room
at the Afrasiab Museum, where a video tour, which
introduces visitors to the beauty of the Afrasiab pa-
latial mural and to the cultural and historic meaning
of the Silk Road, is now played with subtitles in the
five languages of Korean, Uzbek, English, Russian
and French.

Conclusion. In conclusion, this paper discussing
the ways in which the Northeast Asian History Foun-
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Tpexmepras pexoHcmpyKyus Restored 3D Image of the Afrasiab Palatial Site
A¢pacuabekozo dsopya

Tpexmepras peKoHCMpyKyus uHmepoepa Restored 3D Image of the Interior
Agppacuaberkozo dsopya of the Afrasiab Palace
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TeKaM HCTOPHYECKUX OCTaTkoB COTAMICKOTO Ieproad
B IleHpXekeHTe®. BAOOABOK MBI MIPEATIOAOKUAHY, YTO
BEPTHKAAbHBIE APXUTEKTYpPHblE KOHCTPYKIJUH OBIAK
ABOMHBIMH, CyAs IO pucyHKaM [leHAXHKeHTa 1 OTde-
Tam, copeprxammcs B Shindangseo (HTEE ).

B 3akarouenue, oA TPOEKTA PEKOHCTPYKIIHHU TPeX-
MepPHOTO IJUPPOBOrO U300PKEHHs MBI pa3paboTasu
COAep)KaHUe AAST BeOcaiiTa, BUACOPHABM U TIPUAOXKe-
HUS BUPTyaAbHO# peaabHoctH (BP), koTopbie Teneps
AocrymHs! Ha Bebcarite Ponpa ncropuu Ceepo-Boc-
toyHo¥ Asuu 1 Ha You Tube.

®onp ucropuu Cepepo-Bocrounoit Asun u Myseit
A¢pacraba mpoBeAr LlepeMOHUIO B 4eCTb 3aBePIICHHS
npoekra 1 ampeas 2015 r. AAs mpoBeaeHts Mpa3AHOBa-
HUS MbI 000PYAOBAaAH KOMHATY AASL BUACOIIPOCMOTpA B
Myzsee Adpacrad, B KOTOPOIl MOKHO IIPOBECTH BHAE-
OTYP, BHAKOMSIIHIL TOCTel C KpacoToit Adpacrabekoit
ABOPLIOBOM HACTEHHOM XKUBOIIMCH U KYABTYPHO-UCTO-
pudecKuM 3HadeHHeM BeAnkoro meaxoBoro myTH Ha
ILITH SI3BIKAX — KOPEHCKOM, Y30€KCKOM, aHTAMICKOM,
PYCCKOM 1 GPaHITYy3CKUM.

3akarouenne. B 3apepimenue ynmoMmsHeM BaXKHOCTD
AQHHOM CTaTbH KaK Pa3bsICHEHHS METOAOB, IO KOTO-
poiv mrea npoekT Ponpa ucropuu Ceepo-BocTounoit
Asun 1 Mysest Adpacraba 1mo Bocco3pAaHHIO HUPpPO-
BO¥ Koy AdppacrabcKort ABOPLIOBOI GPeCKHL.

I'xaBHBIM 00pa3oM, OH AQA MMIIyABC K pa3paboTke
HOBbIX METOAOB PeCTaBpAIfU KYABTYPHOTO HACACAUS
HCTOPHYECKON BOXKHOCTH, KOTOPbIe IIPUBAEKAIOT TaKHe
TEXHOAOTHH, KaK BBICOKOTOYHOe ¢oTorpadupoBaHue
U COeAMHEHHe M300paXeHUs B HATYPAABHYIO BEANIH-
HY, aHAAM3 M XpOMATHU4YeCKOe M3MepeHHe IIUTMEeHTOB,
CTepeOCKOIMYECKHI aHAAM3 MUKPOCKOIIOM M MHpa-
KpacHOe 1 yABTPapHOAETOBOE 00CAEAOBAHMS. DTO AAeT
HaM BO3MOYKHOCTH U3y4aTbh U UCIBITHIBATh Pa3AMYHbIE
TEXHUKH, HEOOXOAHMBIE AAS M3Y4eHHS HACTeHHOM
JKMBOITUCH HCTOPHUYECKOM BXXHOCTH. AAHHBIN IpoO-
eKT YCTQaHOBHA HOBYIO IAPAAMIMY AAsl OXPaHBI U HC-
MIOAB30BAHMS KYABTYPHOT'O HACACAMS ITyTEM CO3AAHMSA
«1ppOBOTO KOMMPOBAHMUSI»® KaK elle OAHOTO XKaHpa
HCKYCCTBA, OCHOBAHHOTO HAa KOMIIBIOTEPHOH rpaduke,
TaK >Ke, KaK ¥ IIPOBEACHHS HCCAEAOBATEABCKOTO AHAAH-
3a IOCPEACTBOM BbICOKOTEXHOAOTMYHBIX IIPHOOPOB.

BaxxHO, 9TO YAQAOCH AOCTHYD IJeAM KOITHPOBAHH
KyABTYPHOTO apTedakTa AO CaMOH BbICOKOM CTereHU
6aaropapst $oTorpadUpPOBaHUIO B BHICOKOM paspelne-
HHHU U A€TAABHBIM AQHHBIM, TOAYYEeHHBIM ITOCPEACTBOM
HCCA@AOBATeAbCKUX aHaAu30B. CTapast KOIMSA, IIOAY-
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dation and the Afrasiab Museum’s project to produce
a digitally restored copy of the Afrasiab palatial mural
is significant.

Primarily, it gave impetus to the devising of new
methods of restoring cultural properties of historic
significance, which draw upon such technologies as
high-precision photography and actual-size image
merging; analysis and chromaticity measurement of
pigments; stereoscopic microscope analysis; and in-
frared and ultraviolet examinations. This provided us
with opportunities to learn about and experience the
various techniques needed to study murals of historic
importance. This project establishes a new paradigm
for the conservation and utilization of cultural herit-
age by establishing ‘digital copying’ as another genre
of art that draws on computer graphics, as well as for
the conduct of forensic analyses through the use of
high-tech devices.

It is also significant in that it achieved the pur-
pose of copying a cultural artefact to the fullest pos-
sible degree thanks to high-definition photography
and detailed data acquired via forensic analyses. The
old copy that was produced upon the mural’s dis-
covery in 1965 did not depict the whole mural, and
failed to capture the figures and colors accurately.
By contrast, the new digital copy, as it represents
the original ‘just as it appears ’, renders itself a high-
ly useful reference material, which we believe any
further work on or analysis of the mural must take
stock of.

Furthermore, a great deal of information on the
mural itself has been analyzed and recorded, even if
belatedly, a half century after it was unearthed. The
database that was developed during the analyses of
the mural can be utilized for future research on cul-
tural artefacts throughout the world, and not simply
in the Silk Road region.

The use of digital technologies has made the Afra-
siab palatial mural more accessible to the public than
ever. Its replica is currently on display at the National
Museum of Korea, and in the form of a digital resto-
ration copy at the National Museum, New Delhi, as
well as on the Web, all of which raises awareness of
the value of the Afrasiab mural.

We expect that the Northeast Asia History Foun-
dation and the Afrasiab Museum’s project will con-
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YeHHas IOCAe OTKPHITUS B 1965 T., He AaeT IOAHOM
KapTHHBI U He BOCIIPOM3BOAUT B TOYHOCTH (QUIYPBI
u nseta. [lo xoHTpacTy HOBas UPpPOBast KOMUA Kak
perpe3eHTaIs OPUIMHAAA «KaK OH eCTb> IPeACTaB-
ASIeT coboit KparHe IIOAE3HBIA MaTEPHAA AAST AAABHEH-
1Iefi pabOTHI MAM QHAAHM3A II0 HACTEHHO )XUBOIIHCH.

K ToMmy e, 6bIAO IIPOAHAAUBUPOBAHO U 3AIMCAHO
OOABIIOE KOAMYECTBO MHPOPMALINH, AQXKE eCAH U 3a-
II03AAA0 — IIOABEKA CITYCTsI IIOCAe obHapyxeHus. Basy
AQHHBIX, KOTOpast 6blAa pazpaboTaHa BO BpeMs IIpOBe-
AEHIS AaHAAM30B PPeCKH, MOXKHO OyAeT UCIIOAB30BATDH
AASL OYAYIIHIX HICCAEAOBAHHIA ITO KYABTYPHBIM apTedak-
TaM I10 BCeMy MUPY, a He IIPOCTO B perroHe 1o Beanko-
My IIEAKOBOMY ITyTH.

HcnoabsoBanue IUPPOBBIX TEXHOAOTUH CACAAAO
A¢pacuabekrie ABOpIIOBbIe PpecKr boAee AOCTYITHBI-
MU Iy0ArKe, deM mpexae. VIx TouHast Komus ceirdac
BbicTaBAseTcs B Harmonaabnom mysee Kopen, a Taxoke
B BUAe IU(POBOI pecTaBparoHHo kormu B Harmo-
HaabHOM My3ee Hbro-Aean, Taxoke 1 BO BCeMUpPHOM ITa-
YTHHE, 1 BCe 9TO CAEAAHO AASI TOTO, YTOOBI AATH 3HATDH O
rieHHOCTU AdpacrabCcKoit HACTEHHOM XUBOIIHCH.

Msr 5xpeM Toro, uTo npoekT Porpa ncropuu Ce-
Bepo-Bocrounoit Asun u Mysest Appacuaba mpoaoa-
JKUT BHOCUTD BKAAA B YTAyOA€HIe Halllero IIOHUMAHUS
HCTOPUM M KYABTYphl BeAukoro meakoBoro mytu u
HCTOPUM LUBUAM3AIIMH B IICAOM.

! Qonp, ucropuu Cesepo-BocTouHoit Asuu 3aHUMAeTCs
HCCAEAOBATEABCKHM H PECTABPALIMOHHBIM IIPOEKTOM Ppecok
morua Korropé ¢ 2008 B. Qonp mposea I poByIO pecTaBpa-
ILIMIO A GPecKoBO XKUBOIIMCH B MOTHAE AeOoXeyH-PH, MO-
ruabl N3 B AHake, Morua Ianrceopaemé u Cycan-pu. Pesyan-
TaThl PaboThI ObIAM OITyOAMKOBAHBI Ha Beb-caiire: https://
www.nahf.orkr/gnb07/snb09_03.do.

* Pabory mpoexrHoit komMaHAbl Bea KBar Eyu Ko, Ph.D,
u3 Qompa ucropuu Cesepo-Bocrousoit Asum, KoTopas
COCTOSIAA M3 HCTOPUKOB, APXEOAOTOB ¥ CIICIJHAAKCTOB IO
MCTOpHU MCKycCTB, BKatodast En Cy, xyaoxuuity u npodec-
copa u3 Aonpykckoro JKenckoro Yausepcutera, bur I1lun,
¢ororpada kyasrypHOro Hacaepus, Ksousyn Aum, Ph.D,,
aupexropa LleHTpa 10 cOXpaHEHHIO KyABTYPHOTO HACACAHS
JKynran, Cynrion JKyH, uccaepoareast, Avxukro Kum, au-
PEKTOpa TeXHOAOTMIECKOTO HCCACAOBATEABCKOTO HHCTUTYTA
kyasTypst 1 Hacaeaus (TRICH) u Axun-Xo Tlak, nccaepo-
BaTeas u3 Kopelickoro MHCTHTYTa KyABTYPHBIX TeXHOAOTHIA.
HccaepoBaTeabckast KOMaHAQ KOHCYABTHPOBAAACD C TAKHMU
MEeCTHBIMH CrlenjrasucTamu, kak Camapuare Mycapaxyaos
(ampextop Mysest Adppacua6) u Mapuna Peyrosa (Hadasn-
HUK OTA@AA XUMUYECKO-TeXHOAOTHYECKHIX MCCACAOBAHUI K

tinue to contribute to deepening our understanding
of the Silk Road’s history and culture, and of the his-
tory of civilization in general.

! The Northeast Asian History Foundation has
been working on a research and restoration project
for Koguryo tomb murals since 2008. The Founda-
tion has digitally restored a number of mural paint-
ings discovered at Deokheung-ri tomb, Anak tomb
No. 3, Gangseodaemyo and Susan-ri tomb. The out-
come of this work has been published on its website:
https://www.nahf.or.kr/gnb07/snb09 03.do.

> The project team was supervised by Kwang Eui
Ko, Ph.D. from the Northeast Asian History Founda-
tion, and it consisted of historians, archeologists and
art historians, including Yong Suh, a painter as well as
a professor at Dongduk Women’s University, Bit Shin,
a cultural heritage photographer, Kwonwoong Lim,
Ph.D,, the Director Joongang Conservation Center
for Cultural Heritage, Sungyun Jung, a researcher,
Jikio Kim, the Director of Technology Research Insti-
tute for Culture and Heritage (TRICH), and Jin-Ho
Park, a researcher from the Korea Culture Technolo-
gy Institute. The research team consulted with local
experts such as Samaridin Mustafkulov (Director of
the Afrasiab Museum), and Marina Reutova (Head
of the Department of Chemical-Technological Re-
search and Restoration at the Institute of Archeology
of the Academy of Sciences, Republic of Uzbekistan).

*'The copy was on display in the exhibition "The
Ancient Culture of Uzbekistan - the Intersection of
Eastern and Western Civilizations' at the National
Museum of Korea from 17 November 2009 to 26
September 2010. The Museum returned the copy to
the Institute of Archeology of the Academy of Scienc-
es, the Republic of Uzbekistan after a conservation
treatment through a traditional backing technique, as
it was itself already old and partially damaged.

* Marina Reutova, the Head of the Department of
Chemical-Technological Research and Restoration at
the Institute for Archeological Reserch of the Acade-
my of Sciences, the Republic of Uzbekistan, reported
of the conservation treatment that, as the Afrasiab
mural had been seriously damaged before its discov-
ery in 1965, the authorities administered three con-
solidation treatments consisting of the application of
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pecraBparuy FIHCTHTYTa apXeOAOTHYEeCKHX HCCASAOBAHMIT
Axapemyun Hayk Pecrry6anku Y36exucran).

* Komust AeMOHCTPHPOBAaAACh Ha BBICTABKE <« /ApPEBHS
KYABTYpa Y30eKiCTaHa — IlepecedeHrte BOCTOUHbIX U 3aIlaA-
HBIX IUBHAM3aIMi> B Harmonaabnom Mysee Kopen ¢ 17
Hos10pst 2009 1. o 26 centsiopst 2010 r. Myseit BepHYA Ko-
mio B IHCTUTYT apxeoaoruyeckux uccaeposannii AH PYs
[OCAEe KOHCEPBALMOHHOM 06pabOoTKU IIOCPEACTBOM TPaAU-
LIMOHHOM TeXHOAOTUHY 3aMeHbI OCHOBBIL, KOTOPasi K TOMy Bpe-
MeHU GBIAQ YoKe CTApOIl M YaCTHYHO IOBPEXXACHHOIL.

* Mapusa PeyToBa, HAYAABHUK OTA€AQ XMMITIECKO-TEX-
HOAOTHYECKHX HMCCAGAOBAHMI M pecraBparmu MucruTyTa
apxeoaorudeckux uccaepoBanuit AH PY3, coobmmaa, uto,
T.X. Adppacrabekast Pppecka Obiaa cepbe3HO MOBPEKAEHA AO
ee BCKpBITHs B 1965 T., TO ObIAM IIPOBEAEHDI TPH 00paboTKH
IO YKpeIAeHHIO YACTH CTeH U ITUIMEHTHbIX caoeB 15% pac-
TBOPOM ITOAH-OYTHAMETAKPHAATA B KCHAOA€ M ITOCACAY OIS
06paboTKa 0OpaTHOM CTOPOHBI Ha IMUTMEHTHBIX CAOSIX 15%
PacTBOPOM IOAH-OYTHAALIETATA B ALlETOHE.

* Kommst 1965 r. oxasanace He 6e3 pedexros. [Ipodeccop
Cy npoxommeHTHpOBaA 310: «Kaskercs, uro coBerckue xy-
AOKHUKH CKOTIMPOBAAM TOABKO (OPMBI U IIBeTa Ha IIOBEPX-
HOCTH, TaK KaK OHU He BIIOAHE IIPEACTABASIAUL Ce0e AMHEeNHbIIT
pucyHok BocToka>.

¢ BoccraHOBA€HHe 06pasa 3AQHMI, BKAIOYAIOIMX 7-i
Adpacnabekuit ABOperl, OCHOBBIBAAOCh HA PeCTABPAIJUOH-
HbIX yepTesxax I lenpxukenTa CorpMiCKO¥ SII0XH, TOrAQ KaK
BUABI KOAOHH 1 IIOTOAKOB OBIAM BOCCTAHOBAEHBI C OTCHIAKOI
K 3AQHISIM, CYIIIeCTBYIOIIHX cefdac B parioHe I leHakukeHTa.
Ipy co3paHMM TPEXMEPHOTO M300PAKEHISI MbI KOHCYABTH-
poBaauch ¢ aupexropoM Mysest Appacrab CamapuprHOM
Mycradakyaosbvm, Mapunort Peyrosoit us HMucturyTta Ap-
xeosornn AH PY u IOpuem Kapesrbiv, Ph.D.,cienraancrom
1o ucroprdeckuM ocratkoM IlenpxuxenTa 3 Centre Na-
tional de la Recherche Scientifique (CNRS) Bo ®parpm.

THEE FIE E-EIUAONT R T
FEAEM

$'YCAOBHO - 9TO OBIAM EAMHCTBEHHBIE BHICOKOKBAAHHIIH-
POBaHHbBIE AIOAM B MHP€ HCKYCCTBA, TaKHe, KaK Ipodeccro-
HAAbHbIE XYAOYKHHKH, KOTOpPbIe KOIIMPOBAAN OPUTMHAABHBIE
IPOM3BEACHHS UCKYCCTB. YUHTBIBAS TOT GAKT, YTO IIEPBOOYe-
PpeAHast 3aAa4a KOIIMPOBAHM - 9TO IIPEACTABUTD OPUTHHAABI
«KaK OHHU eCTb>, BCe JKe SICHO, YTO [IUPPOBbIe TEXHOAOTHHI
Hartero BpemeHU 6oaee addexrrBHbl. Taxim 06pasoM, MbI
MO>KeM IIPEACTABHTD Cefe HOBBII JKAHP — LIIPPOBYIO KOIIHIO,
KOTAQ MBI 3aMeHsIeM TPAAUIIFIOHHYIO KOHIJETTIIHIO KOITHHL.

Be6caiir no HactenHoM >xuBonmcH Appacraba

- http://contents.nahf.or.kr/goguryeo/afrosiab/

Bupeorup no HacreHHoI >xuBonmcu Appacuaba

- Ha aHrAmickoM: https://youtu.be/HuuHrNQugt4

- Ha KopeiickoMm: https://youtu.be/6vYTtY6hQPc
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a 15% solution of poly-butyl methacrylate in xylene
on parts of the walls and pigment layers, and then
carried out another surface consolidation treatment
on the pigment layers by applying a 15% solution of
poly-butyl acetate in acetone.

3 The 1965 copy is not without faults. Professor
Suh comments that 'the Soviet painters seem to have
copied only the forms and colors shown on the sur-
face, as they lacked proper understanding of oriental
line drawings.'

6 The restoration of the buildings that used to com-
prise the 7 Afrasiab Palace was based on the restored
blueprints of the Sogdian-era Panjakent, while imag-
es of the pillars and ceilings were restored in reference
to the buildings that currently exist in the Panjakent
area. In producing the 3D image, we consulted Direc-
tor of the Afrasiab Museum Samaridin Mustafkulov;
Marina Reutova from the Institute of Archeology of
the Academy of Sciences, the Republic of Uzbek-
istan; and Yury Karev, Ph.D., an expert in historic
remains in Panjakent from the Centre National de la
Recherche Scientifique (CNRS) in France.

TEiEE YiE B—gluoN s mEiR T

WA HEE

*It has conventionally been only highly skilled fig-
ures in the world of art, such as professional painters,
who have copied original artworks. Considering the
fact that the primary purpose of copying is to repre-
sent the originals “just as they appear,” however, it
is clear that the digital technologies of our time are
more effective. Thus, we can conceive of a new genre
— the digital copy — as we supersede the traditional
conception of the copy.

Website on the Afrasiab Wall Painting

- http://contents.nahf.orkr/goguryeo/afrosiab/

Video Guide on the Afrasiab Wall Painting

- English: https://youtu.be/HuuHrNQugt4

- Korean: https://youtu.be/6vYTtY6hQPc





