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The European Commission funded a pilot flagship project (LED4ART), which has the
aim to demonstrate that high quality and energy efficient museum lighting based on
LEDs is possible in 2014. The place of demonstration is one of the top ten museums
in the world: the Sistine Chapel in the Vatican. A consortium consists of 6 partners
from 5 countries is in charge of replacing the lighting system of the Sistine Chapel.
Members of the consortium are OSRAM, the Vatican City State, OSRAM ltaly, the
Energy Research Institute of Catalonia (IREC), Fabertechnika and University of
Pannonia. The role of the Virtual Environment and Imaging Technologies Research
Laboratory in this project is to determine the LED spectral power distribution in order
to present the world-famous frescoes to the visitors in the form as the artist imagined
them. Beside this aspect, art preservation and energy efficiency are still important
issues. In order to control the effect of LED light on frescoes, pigment ageing test are
carried out in our laboratory. The project has been started in 2012 with the evaluation
of the old lighting system and going to reach the final aims by the end of 2014.
On-site measurements have been done in the Sistine Chapel before and after
luminaire replacement, spectral optimization of LED spectra has been done according
to modern colorimetric practice. During the presentation, the most important

objectives and results of the project are presented.



[FetE - BREESCBEENMELRS] EOrEIZER)

SABHREES E NSRRI RS FERY 52 8T 0 B - (H H RS EARSE BL 21
NIRRT FE - REBLASERA S LR BT L 2 MM R MIER A - (R » A GBS
2 FEIREHEE BT 8 2 ERCR A - e S H] - ATt EE DR EEE
ERYE UL BB KB 1B EYE bRV E RaE s s W LR -
JEFPEL OB B B TV SE 705 - B R IR AR R S 6T 2 R B IR
JE ~ IR AR E L EAS B BERE R 2 Bif% ~ B T e 8YE by, 2
W Ze BB ST B Y - DUSOR TRYI8E #iee S V)~ HRRGHEE B 2% - A
Fest ¥ =R b EGS T TRC B R B HE PR T EE RS |~ T B RS, DL

" HAJERE

FEIR TSR T4 » TEMBV R BAE Sl e T 2EEE | Bl T
FERG o THZLLE - S5k " HARERS , S - (CmAVERsEE - rss)
s B EA T HARRERS | SEEEsh - MiiFel " 28R | (IEESME -
FEREHEE 7 R =R T S8R EE ) & R MHEREGE
iR T EEES  50.16 T BERERE | F0.47 - T HAER 5053 « £y
TG REDT T ERUAAEE ) ERE T EE RS BT AR ) 2R

" HARERES B R RET - 55— ACAT B A R - RS 4G A E R
RN EE - ERAER PEHIRA RN O 2 BRIt S B AR & -t
FRHEE RNCAERE 5% ARSI EGZ - N A =% o FEFFTaE R
e 75— HU O E BEARITTE RHOAEHRER A2 2B -



[FErEN « HECREREBE] GRTREIZER)

AyatEn BT IHERMET - £/ 1 BleiDelRry 2 e bid#(t - —
ety - BAETIVEIMEE BRI L (AR e~ BEscELEEE) 1VE
BB EIEEIMRAEN - £t AR T & U AT AR R ST 2 AR R
PR ETEA FHeRAV R M T4 « RIMRAZRR AL E DR Z — > Anfd]
e A ep 22 SRR KT S HECR SOV 22 2= /2 (EAS W FEAVAH R AR - FeMIEt BRIACL
PRI LA SRR 2 o] ROCBLES SR T TR - fa T e~ T
PRGNS ~ OB RIMERETE - St ENEE 2 A - MEREILR
9F LR ISR TR 2 A9 -

TR 2 By SR RACE: - BT BRI Ry RIREL S e, (4R
RUTEEERIBIR IR 280V o (3R ~ FLee ~ JRAD ~ iR a ) ~ Hi(H 1t -
At~ wEF) - FEVICERB RIS - 28 7 BeS) L HE ATERE T
FEHLEURT BB RS 25 I TSl - Hod R 2 o S B (R DA e A7k T B,
RIS T HIAHAE D R B E 1 % ~ R B ML TBRE RO O R T8y
WHS: ~ AR AR EHRLL PR, 2EEN TR, - BEHSHEN
AR K, BRI FRAEIE R T A, B A Sn 2 BRt (T ~ S5 ~ $55) ~ ZRUHVE
R NiGHERS DURGR S Em H A5 (B - BV AR, K TR EE
HFESEA 20 R AR 75 5K R B GBI BRI LSS 50 Bl 5 7E 5
R ARGl HEL T SO 2 LM R s ) - ATET
Set— AT E IR A BEROE B L U NS e B (CRARBIRHEAL MR
T RTEIRAY OIS 25, AT B AR T A SRR



[FEHE= : BREBEYEEL24] REEEEE)

FESEMT L ERIVEE 2§ [F— (i E s B IOER ISRV EEEZE A
ENARBEAMERA > 82 FE— 1 EmERA 2L EEHETEE - ARG
FEIEEEE N B ZE R ZRANE - AJREEEBE RN O —2 - fFEMT R E
Z A 3 e AR AR R EL UG Y B S4Bk e FROLEEE R A BERINE
TR an TR BRI — BRI - (FmsC B 2 1% - & T FinE & AR
HIEE - bR T SRR ECE A BNRIREIZEBA 24N REA —EERNER AR
PER RS DRI EIR AT 01 -

TG AEAR T HAniR IR RIS Bl (g CO R MR Al e s B8 8
BHEENRNZ - FE ek (International Color Consortium, ICC)2¢ ERY 5
#ifE(1ICC color profile)fgfit T —EEN B EHIE T - ZEEE A DK
TRz AR HERIFE AR R AE O BEs T ER R G AR
WEYIHEHI B R S LB N BV EA — RSt R HET = E SR
SR an A& Ia R - BB E iR VL E AT Re A (8% - 1 dn el fEax by
WML R - HE 2 AR — R 2=t B S R B R EAE R B2 HIE o i (E A » 1
A TR EIHCEE -

ATt ERN I EMEAERE - ICC B CIE FEERAE NN
BB A A H =TT ERE R Ot EE Rt a8 2 R R
2 o it B R OMTEEFan 2 Emie b o] e BRI - B0 - B2 iEi
BURINER SRR F o iR R IR ARy TR AT AR
(B 5EE A 2 e 0F - lEE S DURRIA S EMENR © 559MS B e EE
FRES] » MIFHARAE (R (ColorChecker passport) LI ke ICC uf2 /s Bl Hli AR, - 2RHETT
BRI O ER - 5550 PIEEEE A FEFS AT o SRS YFEHEIE
PERE P LA M TR [ B Y BB i 383 > oG A A B FE A P e R
ROREREART AR - AEIREEERSEEF) P850 e Bgr
B (S B BT Y EN AR R LLE A BRI (R: - soG A R A A R -

At HIVER i EARARAE S T Hedg = F 2RI (B EE N B EEE
flr TAF# RERE HH (172 5 FH A AU R AV TR (B E T R A AR
HRIEF] - 2 s BB -



[FErED : BREEECYRERAERR] (ROl EER)

2 R UG RONT A7 2 IR A R, - SR R0 ~ st B ~ FEERRIERAY I
SARKHIRB] - FTAA i 578 S S Ll B - & PRI 20 SRRl U (e A -
T BB PEENR G T BRI E B S it A EEAVEE - 2L
UG s REVARER e USRS C R T 2\ » i HIRRL AT & > (B EE
BT RIS R B SRR AT R (B (B A ey e P
HHEEE © ZAHEEHUGAYT H YL B L ek T = 2 IE 5 SR I (5 R & A
RESLETR o T SCYIERESRRG S AR g e] DA ROSCYIE A FRREAIREH 2 T
(NEFENE - BEE—25 - A LAHIHIBRRIE IRy - IREHVRER - &2 XYINER -

TEREHEA S AL SR > AREN SRR © BfARRIE ~ BIKIE -
Y HERE ~ IRI SRR ~ MEEFUMPR ~ BOEFIIE ~ gamma FZIE ~ SREERIE
HILLAREE ~ B EAIES - BRI CRINER n ISR e BAERE & > HE
AESHHEN | SRR E EEY > HREERNENE TG
SEREHIHRE - TS EMRIREA R VR A SR R SR UG AT S &R
AT ZZ TS - A fe R Rl UL E NPT SR & AR - AT 7et
PLEBIEER - AR5 EL RGB AR R 5y iy BB R ST V2222 « IRIE 2 HHEE
BT BECYNE ML R - A E B



[FErEL : BEHEEC BT ARG bR mIERER ] CuiRpERIEdR)
ATt E R YRR S bR o T RES P FR VA% < sHEIN T A i asa T
Rl s AP AR Y B A2 5 B Y BB B an Y B - TIRE S b s an e R
SEREToEhliR - WVHA —E A etz Z SHEN T TR - AT HATE AR ERL
ZIAH R FEEERATT © LECERYIRE ~ M8 ReascaTHl Ry TR 8E S B R anbr 5%
st Z —HEHE - RS SR Z B R A E AT D REE G TR - Y
EEtR I T R NPTE R SRS SRR » Z= [ 50 it 2 3R R BRe AT
fEHEBEEEN T T AU HGHESHUHE A H Ui E Z EHEE -
A PAFPIRE S bR s B 2 R BRa b h e e R A - Z St 04 -



