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Entropy Measurement in a Color Difference Space and Evaluation
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In order to reduce energy consumption, art museums and also ordinary stores are replacing their display

illumination by LED lighting. Researches and developments on high color rendering (HCR) LED’s show active advances to
supply these demands.

This report proposes an index for evaluating light sources and illuminating methods especially for art objects such as paintings.
The index computes entropy of histogram in L*a*b* color matching space which is obtained from XYZ color matching functions
of human color vision. The entropy tells us how diverse color information the displayed object has and evaluates the effect of
illumination from this viewpoint. Art works on oil paintings were performed under both HCR LED’s and fluorescent lights.
Experimental results on evaluating these art works are reported in this paper.
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R RN, a0 T 7" (& EFALSEN/10-PD,
10W), BERA—#% ] LED 5 >~ (OHM LDA6N-G9, 5.5W),
EE A LED BT (A7 &S TM-20(5000K), TM-22
(4200K), TM-23(3000K), 10W, LED E2IIHRE~T Y 7L
ME) o sFEHEOSZEEH W=, %% 7 7L —#%H LED
FUTIIEEOER EFNGEL L, %EFO&EGH LED
AR SR— TR GHEEOE ST, KE
NTERNWAED RICRFZ W TIRE Sh-. EATRES
BIREEIC LD RIEE, 3 BOREBEOBKICR-B 5%
RET D 72DICH N,

bl
i
40+
20"
ol
-20.
_40,
20 20 o 2 40 =
5. CIEDE2000 @ L’= 50 (Z35\) % %5 A 5E
COUNT
407 .
bl 0:‘\/\ o <
407 3 %
80—~ 49 Oa

X 6. JhEZmE (K1), ®4) »5&73 KT (Lya',b’) D
t AN T AE2KRIT (a',b)) \ZBB L= (Hedh: x50
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1. = bhrE—OFHRER (HEALbit)

No. | B/RYEOFMEE 1(a) Dk 5 1(b)DER
1 | 3000K+3000K 8.014 7.605
2 | 3000K+4200K 8.035 7.734
3 | 3000K+5000K 8.041 7.729
4 | 4200K+4200K 7.983 7.659
5 | 4200K+5000K 7.926 7.664
6 | 5000K+5000K 7.990 7.739
7| T T 8.190 8.044
8 | —#H LED 8.372 8.367

TIEEAWIZRIRO S G MFEDO WL 22 %R~ T . W
FH D BRI K om], #EEHZEOMEXIRETH D.
(@), (b), (c) ILEE#HE LED B TH Y, BIRENZENEN
5000K, 4200K, 3000K T 5. [X(d)i% S000K, 3000K O &
T LED % M7 84T, B(e)iX—#%fH LED, K(DHiTHNT
YTTHDH. FHROEEIZQ~DE TENEI 4880K,
4280K, 2860K, 4340K, 5910K, 4750K Td - 7-.

54 EEBRER

£ 1LIZITWAWARBRNIIRT 2 e B —3 o
FEREFELDTNWD. EFTENUT & —MH LED OEFET
TIE, 2HOMER E b, SE AN LED TIZHh~TEHE
ICERBEREZR 20D, ZOBRICKLTEVhE Y
farE—DEEZH TS, ZORKEICIE, A7 FLOR
M Z2FOMIRIA T OBEEICK LT XYZ ZalEEEnil+5
BRI, BB D ) A ADNKE HEREINHEENETOND.
FEEE, ZOMBEOBEETH LN IZEBITHEE R ) A X
GLLORLIZLIZABNDS.

7. M U 7EIRO 53 S o0 A itk
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# 1 OEFE AN LED BH T OR ST, 86T FoflfEE

FOIE D EV, ZHVUT 3 EIOREGND 2 BIE BTk
MEAD BB OHIGE L —FLTWA., 7z, L
TOREDORELRLZBHDO FTHOZY ha B —D R EVE
MR35 (ZAIKT 2R GH D). FE, ZOFHIRR
WZHRTRD ) A BN TRELZ 52 TND.

6. £&H

EMEREILI LD & T DR EROBICE T 2 RO
HIRRE D F k% E RV 2 B OZDHIZ, Ao
AR ZEHEINIC & Bz CIEDE2000 HMICHE-D < Bl
I E AW OEROSEEEZFHMET 5= b u B —iEE
DEBEAITV, EOOFEEZEEE L T 7 B2 E % xt
GUAT o T2 EBRRE R 235 LT,

T b B—OFHFERIE, @AM LED IZoW TR
FHIL TR 2157203, 26T & —#%H LED 122\ T
AN RIIE LTV R, ZOJFIKO—21XaTR
DEICIAXTHD. ZD) A ROEBERLTT-0DIC
I, ERICBWTHERSCY ¥ v ¥ — A — NMEA g
LHZENEYTHD. £i7, XYZ EEAEE O %
LT LI, TORBGEZLETLILERDD.

Tk, AMO@BERIIVIOIIC XYZ SO & 5 I2E
IRWVHIRE RO S OPBIRRAEENHDT, Tl k-
TIOBEZR EDNET DML AT M OEEILEIR{E
ENTLEY. ZOVBRIIFERTO XS 2R 500
AR ML TH ARIIZITABERZ DR THD. 0L
D 7R IRV 2 AR R X 22 B D ISR B X
R L 722 DT, EFEOEERAFOUIITIL~ LT AN
7 MV O FERSZH IR TWA. LirL, —fEoD
VLU= TEHDIN, NOZITDHOPEREE =R YO
R F e+ 2 HiEEBET L0120, ADKRIZD
WTHER SN TV 2B Z2FIAT 2 2 L3 c@s = &
MNTEZRV.

AR OFHmTE TIE, AR 0O PN O AL E e EALE S
WMEEIBEL TRV, 5%1E, ERRotHEHA & ik
T L, ARRBEOMBERHRSADOEEEEICEDL S
MOER AT AAICTHIEIEE B X 20BN H 5.
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