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PSSR, RIRBRE THILBRNAESICHN T 52—k A L,
S 7 2 M, AMBEE@B ; Fig2-3-1) 6 8 TH D, - i, [EgET Y
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CIE fR¥EDJE C

Table 2-3-1 Number of observers
by age and sex

Number of Observers

Age
Male Female

10~19 5 5
20~29 5 5
30~39 6 6
40~49 6 5
50~59 3 4
60&over 4 5

Total 29 30
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Fig. 2-3-1 Numbers indicate points of density
measurement. Rl and R2 indicate points of color
measurement.

(2) ERICHWEEEFEHET) >k

FMEATU b (7)) O~®) OEBELRD AR E ML H AEE,
Table2-3-2, Fig.2-3-2 {217

HEEMIAMD/INY 7T, AU FIDAEIZ, 1ZI1E Munsell NS O IKET
H5. FMBT) > O E, NFRIVM S AT Table2-3-3 12777,

Table 2-3-2 Density of the points; Measured points from 1 to 8
correspond to those in Fig.2-3-1

Measured Point
Print No. 1 2 3 4 5 6 7 8
Hair Face Locker Paper Sweter Pot Shade Pot

1.93 0.46 0.99 0.29 0.48 0.19 0.32 0.23
2.05 0.19 0.83 0.18 0.21 0.13 0.20 0.15
2.14 0.20 0.9 0.18 0.27 0.13 0.19 0.15
1.85 0.20 0.96 0.22 0.36 0.14 0.33 017
1.94 0.24 0.79 0.22 0.25 0.13 0.23 0.16
1.97 0.32 0.80 0.22 0.27 0.16 0.30 0.20

@0® e

13
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Fig.2-3-2 Chromaticities of colors in the test prints. R1 and R2 are shown
in Fig.2-3-1. The original color is neutral gray (N5). Number 1 to 6
correspond to the print number ) to & listed in Table 2-3-2,
respectively.

Table 2-3-3 Evaluation and characteristics of the prints

Print No. @ @ [©) @ ® ®
Tint Neutral Neutral, Purplish blue-Purple|Neutral-Green Green Neutral-
Neutral-Green Purplish blue
Tone Soft Hard Extra hard Normal-Hard Extra soft Soft
Higher mid tone Lower base density, |High contrast Higher mid tone Lower mid tone Slightly higher
density, High contrast Lower base density idensity density background density
Higher background
density
Positive  |Neutral Natural Bright Realistic Natural color? Light
Evaluation |Realistic Light Vivid blue Clear Unpinkish Soft
Soft Clear Pinkish Strong Pinkish
Negative  |Dard High contrast Unrealistic Dark Flat and pale Pinkish
Evaluation {Dull Purplish Green Dull
Pinkish Dull Flat and pale

14
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(D) ERS DRIEEFGEIHI 0% L LIZiasd &

() ERHOHEDOEENLINZERIIHTIHESR Yy, M, E0 X Il

TH 0% EIZIRB T &

INS5DEEMNS, ZITHEIERDETEREDHE L.

1 ERS (Z) ORFAMBORZINE, XXX >X>X>X
DIEICIZD, &1 EHRD 2,137 > OO EEFEME R L IEDOHBENE <,
O EHEFIME S LADHEBANE VRS THS (Table 2-4-1),

Table 2-4-1 Principal components analysis(n=59);
Variable X1 to X6 correspond to observer rating value

Correlation Matrix Valiable

Variable X X2 X3 X4 X5 X6
X1 1 -0.212 -0.402 0.027 -0.073 -0.269
X2 -0.212 1 -0.335 -0.176 0.218 -0.185
X3 -0.402 -0.335 1 -0.289 -0.497 -0.013
X4 0.027 -0.176 -0.289 1 -0.033 -0.437
X5 -0.073 0.218 -0.497 -0.033 1 -0.207
X6 -0.269 -0.185 -0.013 -0.437 -0.207 1

Eigenvectors Factor Loading
Variable | ) i il | I i)

X1 -0.2861 0.4328 0.6161 -0.3957 0.5169 0.6508
X2 -0.2730 -0.5763 -0.2231 -0.3776 -0.6883 -0.2357
X3 0.5841 0.1615 -0.4127 0.8079 0.1929 -0.4360
X4 -0.3510 0.4645 -0.3856 -0.4855 0.5547 -0.4073
X5 -0.4645 -0.3617 -0.0406 -0.6425 -0.4320 -0.0429
X6 0.4044 -0.3284 0.4999 0.5594 -0.3922 0.5280

Eigen Values 1.9133 1.4263 1.1157

Cumulative Contribution

0.3188 0.5566 0.7426

it,Z®E?ﬁﬁ§@k%é@%$@,mﬂ&ztﬁﬁﬂﬁw?xbﬁf
U ORBEG)DIEIIZIE-RLTWS, £-T, B 1 FESE TEHE (J
J—> - 8)] KHETIRATHY, BICEETNEIE I REHFONT Y
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—REHOMEELTNS,

B2ERD (Z,) ORTFEAWMBOKREZE, X XXX >X>X,
DIaE720, 82 EMS5 2,370 > FO@D X BFEE & EOHEIES, @
EROMEBNREVWESTHS (Table 2-4-1), QODIE, WFNBHBREIT— o —
FIIVITELS, BHRETH, FHOHEN DX, QDIE, AYD/Ny »xE
FEAEER (Table 2-3-3) DBENFHVONEET MW NEBKHD, UF
W BEDFEER/THWS, —7F, QIZETHAELRSOEEIES B30
FAFNREATNS], OO THE-SIFV COERS D, LN T, &2
ERGE LS - X)) ICETAMSTH S,

FBIERT (Z) ORFETEBOKRKESIE, XX SXSX>X X,
DL, B3 RS Z,137V 2 FOBD T HIME & FOMENE LS, O
@LADHEENEBRNENEN TH 5. QOIRVWTNEHKAT (VTR &0
DI H5BQDIIFERRT NI 2D THI0N) BEDIENH 5.
WoT, EIERMTI VT - N—R) KET2HSER5,

(2) BA3T7 D%

JNFIL 59 ADE 1~ 3 ERADAAT OEAME % Fig. 2-4-1 1277,

55 1 R MIEDEBIC 10~30 ROBNHANL <, &1z 10 R%EED 8 =
M DEBIZH D, BUHEOEENPLE N, 51, B 1 EROFE, B3 54
SFIEDFIFIZ 10~30 A%<, 10~30 RICE VR TY 7 NG ZIFEME
MARHD. £z, 40 RUEOZEDNE | TRANAOEHICELLS, PLIERD
ERZESERNH D ENZ D,
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Fig.2-4-1 Principal components scores of the test data plotted on first two
principal components. Horizontal axis is component [ , vertical axis is
component [I.

O : Male 15 to 39 yrs.

@ : Female 15 to 39 yrs.

A\ Male 40 yrs. & over

A : Female 40 yrs. & over

Principal components change by the age of observers. The first component for
“40 yrs. & over” is “lightness” and that for “15 to 39 yrs.” is “color”. Significant
difference was not found in principal components analysis by sex.

(3) FHMEAT) > bD73EE

) rO~@DEBEMEDE 1, 5 2 ERA/ICONVT, BFAREDS
fi#% Fig2-4-2 I{RT . Fig2-42 5, TBW, SMEBERHD, U7V 72HR
DO@ITHTHRIINFE L TnEY, OD& THDW, VT b REROO,
BLY BB 7% o@& 17U —2% ) OOWEMIMICEIINTNVS,
ixB, OIERKATHORBNSE 3 Ely (Z) EoMBERIFEALRL, Z, T
DHEDER X ICHTHHFERD 60% Ml ELERTRRELS, BRAIOVDHE
Lk THAMBREEINTED, HENHOHZEEINHETHIH > TIVENA S,
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Fig.2-4-2 Plot of factor loadings on first two principal components of observer
rating value (1=59). Number 1 to 6 corresponding to the print number O to &
listed in Table 2-3-3. Prints are classified by factor loadings. Print (D and @
give a similar impression, 3 and (® give an opposite impression.
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2.5 £ 8§

A7 pA(Fig2-4-D)m 5 Z, BIEQOEFICBHOREN&EL, £2 2, WED
IR 40 LA LB D, Bkl - 4051 (10~30 {8, 40 f£~) ITEHL
DOMHBEET o,

(1) Bz

BLANCEIE LU ZEHE, BHENY NUEE Table2-5-1 ITRT. BLHITIE

M) BE2 ERD (Z,0), Z(1) =T, T 2V 3 E8S (Z,02), Z,2),
Z,2) ETHEMTH 3,

Table 2-5-1 Principal components analysis by sex
Eigenvalues and eigenvectors of correlation matrix

Eigenvectors
Variable Male(n=29) Female(n=30)
| il il | It I
X1 0.4665 -0.28917 -0.4531 0.0218 0.7347 0.2168
X2 0.3682 0.4192  0.4001 -0.269 -0.6281 0.1308
X3 -0.5776  -0.1916  0.4413 0.5386 -0.1508 -0.5612
X4 0.1879 -0.639  0.0562 -0.4837 0.1048 -0.3149
X5 0.3503 0.3934 0.1589 -0.542 -0.011  0.1035
X6 -0.3939  0.3753 -0.6415 0.3308 -0.1785 0.7149
Eigen Values 2.0426  1.6545 0.9803 1.949  1.4853 1.134
Curnulative Contribution
0.3404 0.6162 0.7796 0.3248 0.5724 0.7614
Factor Loadings
Variable Male(n=29) Female(n=30)
| il 1] | Il i

X1 0.6666 -0.3719 -0.4486 0.0304 0.8954 0.2308
X2 0.5263 0.5392 0.3861 -0.3756 -0.7655 0.1393
X3 -0.8255 -0.2464  0.4369 0.7519 -0.1838 -0.5977
X4 0.2686 -0.8219  0.0556 -0.6753 0.1278 -0.3353
X5 0.5006  0.5061  0.1573 -0.7566 -0.0135 0.1101
X6 -0.563  0.4828 -0.6351 04618 -0.2175 0.7613

B, EHERICETF—INSHELEbDERBEOERNERL, WFNbE 1
R TEE), B2 ERM HLE - X, EBIERMT VTR - N
— R EELTWVWBEEZZSNS, L, BRUICELOHBREANASNS,
B O 1 ERS @) OEEIEOOOIHEESANENIEENSRSBT
EnG, TP ROEGEES D, FOM) KHLT (& T B2
ZNTY— 2R KEAKBITWS, Tz, (B OF 2 RS Z,30)
1@ EDADHEMHED TEVDIZHRL, T oF 2 EkD Z2) & TO
ERODQEFOINER ENT WS, ZOM, [ZH) OF 3 ERH 2,21,
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B2 RANDEENHRSENTNDIREDEANA SN,

(2) F15

FERBOEHERVEF N 8% Table2-5-2 12787,

FERATIE, TN, B3 ERDETENTH S, 110~30 ) TiE, & 1
FEES (Z,3) Wz, LRk [EH KETI2R2THS. F2 THD (Z,03)
IFOO® & DAEEIE R, OO@DOERRICBESNTNSDY, THHE - BF
T EEDITRAEEZIOSND, B3 RS (Z,03) 1T Z, ITIFIEHIET 28
EZEZ25N50, QEOHBENE VRS TH S, ‘

Table 2-5-2 Principal components analysis by age
Eigenvalues and eigenvectors of correlation matrix

Eigenvectors
Variable 15~39yrs.(n=32) 40yrs. & over (n=27)
] Il ] i ] ]
X1 0.2574 -0.0103 0.7777 0.4367 -0.1427 -0.6046
X2 0.3823 0.5513 -0.1284 -0.0464 -0.4039 0.6877
X3 -0.4988 0.263 -0.3741 -0.0954 0.6927 0.1747
X4 0.0713 -0.7885 -0.2065 0.6113  -0.0803 0.1729
X5 0.5658 -0.0631 -0.3599 -0.2592 -0.5743 -0.1387
X6 -0.4622 -0.0323  0.2583 -0.5976 -0.0165 -0.2861
Eigen Values 2.015 1.3739 1.2156 2.0482 1.7988 1.2714
Cumulative Contribution
0.3358 0.5648 0.7674 0.3414 0.6412 0.8531
Factor Loadings
Variable 15~39yrs.(n=32) 40yrs. & over (n=27)
| il i | ] 1]

X1 0.3654 -0.0121 0.8574 0.625 -0.1914 -0.6817
X2 0.5427 0.6462 -0.1415 -0.0665 -0.5418 0.7754
X3 -0.7079 0.3083 -0.4124 -0.1365  0.9291 0.197
X4 0.1011  -0.9242 -0.2276 0.8749 -0.1076  0.1949
X5 0.8031 -0.074 -0.3968 -0.371  -0.7703  -0.1564
X6 -0.656 -0.0379 0.2848 -0.8553 -0.0221 -0.3226

40 LA E] TRE | TS (Z,4) DEFAREIL ODNE, @3GB®
METH, BICOOODEDMHEMENKEV, ODIEFHER,OHREE
NE<, WY, SIEBAHO U TV EVWITFEERHBDICHL T, OO
FREBERSOBREBENELS, TEH-oEFV, FEAY, AW 2 E DM
BB, MoT, ZWBOFTZITEBLTHEY, B2 - X 2RTRHTH 5.
w2 ERS (Z2,@) HOEE, OLA0HEZED THEWVD, O@6 & DHERE
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FEEAERLS, TEZDRNT) =% TRHE)] 2EZTRSTH S, 5 3
EW (Z,4) ORTFARERIL, QB@DNE, OO®NATH D, iz, DO
DIEFHENRELS, ZMIE, Za—FSIVRICESEBWSE (YT - N—
Rl ORFTHD,

(3) —xttEikic k55— Ofkst

—HMBIETHE j D7) > NZDWT, FHBEENF G < TE 21T - 7= 18
i, &7 NOERERIE, 0~(-1) ETOIBMESERD, FERS S
BERRAEEOLONHIET 5,

—NUBREOHW DSS DERCERTHEENSE LB FEIZOVNTIL,
I—&=AF) PTRIFEND D, [—K=ZAH) OF%E Fig2-5-1 1057,
KENE TRW MBI N=HFIcmT T 3,
kEDOHBO—K=AF O d 1L, &4 DHABOITESSE x,(i=1.2,.. )& T
5 &,

d=k(k-1)(k-2)/6-Z {x(x-D} 12
7B,

ETZ k=6 DEE d DFERE SBOBFMEIR dyps=1 T, d=2 OIEfHFIT, ikl
AT SN, =TSN NEORRNEI NS,

Fig. 2-5-1 Example of circular triad, AD@@ is a circular triad.
Arrow heads indicate preferred prints.

BENRFINT A SD—K=AFDE A Table 2-5-3 17T, /SRIVOREESF
BR<EZATBY, K70%5, —K=AFN 1 EUNTH D, FEDORNIEE
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ZEOEGE, IV BEHICEL, £2 10 RIC—K=ZARBOZ WIHEEI B
YADN

— K =AFOHBREEOEWRKEDHEA SR, AOQDETADDB®E
THD, HENRY—3H 59 £ 7 ZOFHEEICHDODNTWS, Q2@IE, T
NHEFN 2 — b IIIGEL, EFEMICENFRTRLS, BFHTIHET S &
HEIOEIZ< W, QOO TIE, QL@ BERERBETHEORERIE R,
@E@IL, I TWAENEHEIFHSMNIELRDH S, OEOIT, EH, BHF
EHLELS BB OTHRTH AN, FTORDOMNA>THEL S OHETITERNNE
CTwa&EEbihsg,

Table 2-5-3 Number of circular triad by age and sex

Number of Circular Triad

Age Male Female
0 1 2 3over 0 ] 2 3over
10~19 1 2 0 2 2 1 l 1
20~29 5 0 0 0 2 1 0 2
30~39 5 ] 0 0 4 2 0 0
40~49 3 0 ] 2 2 0 2 1
50~59 1 1 1 0 2 0 1 1
60&over 3 0 1 0 2 ] 2 0
Total 18 4 3 4 14 5 6 5

52, FEOBEIIERS DT ZEIT o EREZRT (Table 2-54). d=0
DIfHE (h=32) NSDEEFETI, 1, F2 R 0BEFMITI1I LUK
ZNA, B3 ERDNL095 THB, £/2, bEDEBNOFESRIL, $2 K
SETTI, @M 45% &, HETELS, @oFRMNTHICEINTHARN, d=I1

DO IFHE (n=41) THEKRTHDMN, ERSONBIZET—¥ (h=59) »5
DEHEAERITIE WV,

FEHFMER TOHODHEERO LD ICEBEH R Z RO ENZ O, BHE
ST D B ER TEMMABEICE DWW EEALEE SN ERICHL T,
M) OEIIEAOEBRBEKEZEETLHNOER T, RER 24
UaZ EaHRT2BBOERbIWEZYD, AETIE (FEOHZT—F )
E2EHEFMENSDT —FIZDNWTEHEZTOIZLEET S, iz, SEION
T A Rm=59) NS, RHUOERERVISHENLTELVWIEERELE
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Thurstone VIZXK S REREK © 13, GRE S TEHEINT, —RTHRER

FRANE BRI — A TH 5,

728, Thurstone VICEKAREMESR T 2 hORBINR (LB p o 2R E
/BB OEE) EOBRICDWTIE, 3.3.5 HICRT

Table 2-5-4 Principal components analysis by observers
who have no or one circular triad (n=32, n=41)

Eigenvectors
Variable No Circular Trid 0 or 1 Circular Trid
I 1 1] 1 1l 1]
X1 0.5237 0.0826 0.3684 -0.3292 0.4295 0.3584
X2 -0.1541 -0.6137 -0.1156 -0.3122  -0.5759 -0.0404
X3 -0.4046 0.5080 -0.4797 0.5847 0.1070 -0.4570
X4 0.5299 0.2295 -0.0180 -0.2970 0.5020 -0.2845
X5 0.1873 -0.5436 -0.3965 -0.4512 -0.3686 -0.2707
X6 -0.4716  -0.1015 0.6807 0.4005 -0.2929 0.5743
Eigen Values 1.9389 1.6585 0.9467 1.9836 1.6163 0.9479
Cumulative Contribution
0.3231 0.6062 0.764 0.3306 0.6 0.758
Factor Loadings
Variable No Circular Trid 0 or 1 Circular Trid
1 1] il | ] il

X1 0.7293 0.1077 0.3584 -0.4637 0.5461 0.5381
X2 -0.2146 -0.7998 -0.1125 -0.4397 -0.7322 -0.0393
X3 -0.5634 0.6620 -0.4667 0.8255 0.1361  -0.4450
x4 0.7378 0.2991 -0.0175 -0.4184 0.6382 -0.2770
X5 0.2608 -0.7085 -0.3858 -0.6354 -0.4664 -0.2635

X6 -0.6567 -0.1323 0.6623 0.5641 -0.3724 0.5591

24




2.6 & E :

[k 7 > bOFHEITDNWT, ERSOMICL OB ZITo72E25, h3
=7 NOFMEERE L TEEDOREVNWSENS TR TBHX - BX) Y
7k - N—FK] DOIEIZ 3 DOFEMBEERFIIHHE S N,

Fle, BRE, FRECDODVWTHEBALEEZA, BLEIIDVWTIE, K&
REIIBED SNAEMh-o 20, ERICDWTIE, 40 RLLETIE TBAZ X - KX
BN T CEETAIEREL THEINTED, FRICX2BENR SN,

2B, REBRTIE, 1S0100 DRI—HAFIO T 4 IV LZEHEHL, LLdHTU N
YA XWNEL, RKERDNEEAEBIUZBN 727280, RPROBERICDWTIE
REtEfTo Wi, £, RERTERLZAS -7 ML, TFOIR
DR > hERFELTHED, FHEMCERZEELIEZHDTIIRNnE
WO HIBEMH 2,
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Z X K

) WWAER, “FHOEEOMTICETAHE (1) —EET) > NOEERE
FIZBTDERP T ORA-", AEXBEEZRE, 54(2), 136-142 (1991).

2) MAREE, “EEEEY, HAENE, 1980, p. 122

3) WE R, "HAEBLOESZ, BRKFHRE, 1982, p.8s

4) Bllimz, "BOFF”, 84, 58 (1985)

5) HFRM, "EBMEBREFFEENAREGE 12 57, BWKEAREBHEARK
MREFT, p.1-10 (1988)

6) W, "BHHEBEREFAEHRIREE 13 57, BMKELERBHERE
KMZFT, p. 16-18 (1989)

7 KREFEAM, HEFERIFR - 8 72 FIFEHFAHEZRTFRRE, p.1-4 (1984)

8) REFEAM, HFEIRIFSR - 5 72 EIERHFEHE R THE, p.5-7 (1984)
9) W.W.Woodbury, C.J. Bartleson, “Psychophysical Method for Evaluating the Quality

of Color Transparencies: | . Comparison of Categorical- and Comparative —Judgment
Data”, Photogr. Sci. Eng., 6(1) , 10-14 (1962)

10) N7+ — NE BERRER), “FHAEE, HBELE, 1959, p. 191

11) BREFE—h, “ZZEEMYE, BFEE, 1988, p. 194

12) ARHSEERREZBERR, “WREEREN > F7 Yo", BREGE, 1973,
p.351
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BIE HAS-TUVIOEFNERERORN

3.1 & E
NS—=T4NLNEDT) 2 NMUE TR 2ZEHENT, BohtsR
M—REITH > 2, BEEOBIHFCEBESIFORINSELDIHST—T
7T Ta 7z TADOHMIEE L TERSIE, H5—FH 74 )LD B,
G, REBODBERHEEEBEERNTATI A7 NV LAORTEHERE2ZH#
EL, ZOHTFICEDIDSFHBREZREEL LBMEZTIBNEE S X5 L
ZRFEL Y,

KD, BEROBAOEECL—DOABNER O KT %2 5D 5HEIC
BNWTH, —RI—HF—-IIZANSNE T ORENTEEE 2o 7,

Lnl, A5—TxzUT7RToIT4 7T OREECRAD—HIZL D%
J&5 3 % @ E B (corresponding color reproduction) DIELS /L ENZELTH, —#
I—P—lZ&o>T MFELWVWEER] 1L, BRBROEN2EIATHD,
FETIE, FELWEEBER) 28EELT, —Ra1—¥—0 FEL X
R BB OB/RAICDONWTEN Lz, ERIT, FE2EQORRE T > hOOH
THHEINZERMCEDE, U2 MNEDO RGB BAEBZTEMICELEH,
EEOEDECITHESITFEL SO E 22707z, £z, RS E Y
A NVACERT2ERDEOTEHMEZITY, U2 NOSYEERO /L & IF
FLEXOBRBRICDOWTHEIT L= 99,

E/-, B2ETHY, ERICKZFELIOHRARENESN/Z/=0, FTME
ZEDORBMOEIZDVWTHRIZITS =,
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3.2 RRAZE

3.2.1 [3UBIC

FERIT, RO THS5—NF A TR BEXUOKKREORRSE T 1))
LERWTHREZITWL, RGB BXBZBEEMICE(LT BT ) > MEERL 7=,
NS0Ty Ems, A NBELN)] TRRE) BEU TEBENZL)
A, BIRLE—EC ) > MZDWT, KEENS 60 RETO—E
—H—Z W RICEBRFHMET 2D TH S,

3.2.2 ®% B

(1) |Ee—2>

R L7774 )L AT, 18025, 1SO100 % 2 FE¥E, 1S0400 B LN 1SO1600 D
5t S D 35mm 5 —FH 74 WAL THb,

B — VI Fig3-2-1 1CRT 3 —UBRUBHEERE L TITHo 7= Fig3-2-2
2R 2 V—2Th2. BEEAOEEREELT, Y- UEBERCFE—KH#T,
Macbeth Color Checker & L7z, EI— 13, Wihd—ROT7IFa7
N|ETHZEDZNI—2 (132828 28ELEHBDTH S,

=2 ARR—HrL—bOBITHD, BRNOAYPF T, 5000K EERAT S
RIS DTTFTTMELEEBDTH S, LS A\WOMOBARERZI NS EHE
A5NDH, LR EMDED © AW & — k&5 > TIHMEX R E 22 ATHEME AR
FINBL—2ThHbd. £/=, NLEOER (VL —) HonohiRoOEN
HOPTWNEBDONSE—2Thb%,

>—> B, BATOAFTyTOHIT, BX (BN THRELLZDBDOTD
5, NN FERBEAERTHDIERI—2 A LFRCTHEA, \YORBENE
4 (green) TH D, green DEDEENH L EDBEALNDL—THS.

=3 C IREMCAMZERBL, LaREEEELLN T+ - A —

STAAVNE L, AN () ADEBIF—> A, B IZHRDBNDHD L
BNz, £/, ZO—>Ti, BYNTEMEMRICEZIEDBEALN, &
T ABBROEDEWEEDNEY— > Th D, BEITEERMIZT L —bh—
LT, Biuoleldizwn. AMoERIZI—> A "5 B, C NEHEHM (3.64
HBR) ITR-oTHY, RREPHEIORENS — VLo TREEDHILEN
ZZ6N %,
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(a) Scene A

(c) Scene C

Fig. 3-2-1 Examples of the test prints for the evaluation,
(a) Scene A, (b) Scene B and (C) Scene C
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(d) Scene D

(e) Scene E

Fig. 3-2-2 Examples of the test prints for the additional experiment,
(d) Scene D and (e) Scene E

30



2B, MREERELTINEDREMO;-D AaDANERBEINSE— ) &
LT, JL—0ERIZBEVWT >y Yokttt (—> D) BXU MFHEEEHEICELD
HEHAMNRILZS| EEASNLABTORENRLELZBELZI AOB—KL—F
(=2 E) IZDWTHEEEZEIT- /.

T RE, RORETHERINTWAA— MY >y —2HWE, Z0D
F—hrT)H—13 | EBEREICDE RGB OEBARM 10%, BEEL ~X)LIZDWN
TIIXBHED 15BN ETELTHLIICHREEIN TS, B MIETES
T, BIIRBERHETT) O hENBES RSN TN S,

(2) 7> hDER

T hOERIE, STOIRETHEDLNTWS S ¥ —Z&EFERHL, ho—
NG DADHLETZTU N (F2—2&H No.l TiRT.) ZRELLE,
magenta— green, red-cyan, blue—yellow D& HMIZZNTHL 2 BBFE, 1| BEREICD
T 10%B‘AEEZL/LLEYE, Gt BEEOATFEORLRL T > MEERL &
(Fig. 3-2-3), BXEIZ, DF—NFZAOHFLELET) 2 FNo.DIZDWT
&, 2 ERPEDEH 5 B, TofidR—BHEHIIOVWTEL £1 EEDE 3
ERPE, | BRBEIC DX 15% B BREZTLE BT -,

e L727U >k (Nol) i, BlIGRAT) > FOTL—A5—)VERB &
R—2DTY) 2 h%& CIED IO NIRRT THEL Ta&E L -,

Noc.9 No.7 No.4
G+2 Y+2 R+2

No.8 No.6 No.3
G+1 Y+1 R+1

NG.1
(N)
[

No.10 No.12 No.2
C+1 B+1 M+1

No.11 No.13 No.3
C+2 B+2 M+2

Fig.3-2-3 The test prints for color evaluation.
Upper: print No.
Lower: shift in color balance
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(3) FEATY > K

BIANWLDSERLEZEY =2 41 KO T > o &EREH T >k
ELUTOXIICUTRIRL =,

DG -

— MR =T —ICEEBHIN TS [SO400 D T 1 )V L/ S, red-cyan, green-
magenta, bIUE—yel ow FEIZH 2 BRfEEAFAZEMIETHERLEZTY > R 2 AN
Jo FEAORBRICY > T, PREBLOBREBENFIEF-—HITIDOEHE
FEIEY, &2—2 BREZHEFFMAT) > RELE,

QBEFEA :

BELAXNWOFEMICAHNZTU > ML, BH5—NF > ADFLE LTz Nol

ICDWTRBEL NV E+2 B bI8 5 MThD, BEFMEATY > I
BELX)OENSMS NoDI, D2, D3, D4, D5 TrRd. HHLET 2L A
BROBEENSNDIPTL, REDFEAKDZNISO 100 DT 4 VL TH D,
OB - BIREFHEA -

BEF « RIRMEBLI NS G T 4 NV ACERT 2 EROFMICH W= >
M, 5§ BEO T4 IVLADS S — 2 OHRERSORBIBER I VOGERANTIZ
—HTHHDEH I BN LZ. —BSB-HPOBETIVWTNOI—2H 0.6
~07 TH 5, AEHEIL CIE D, iEMOBHAT TERICL DT 72, P& - KL
RE MM 7' > M No.Fl~ F5 TxRY,

@& A -

&) b T TEBELA)L] TEHR - RE] (DOQ) OHEERMNT
X B0 BN THEICNSYFERELC B XD ICEELIHMER T > b
DEEROE|O T ET> 7 (il : Table 3-2-1). FHHA U > ML 10T, W
TNOI—2IZDNTBH TN ADFLELEZTY 2 FNoDIZH LT,
BOREEAT 3 BRRE, F7=, BURED medium O TV > SO THREEO®ENE
UsES1z L. BRIIAT—NIADHRLELEZT) > FNo. DS R, G,
B, C, M, Y ® 6 AMICE(LEEETY) > hEEH, HEALRDAMITIERE—
T4 N AMSIER T > b EEID T LT,

71y hOBH, BEICOWTIRE 2 ETHWEHFOIROREEFT) >k
DEFE, BECEDEHEEZED.
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Table 3-2-1 Characteristics of the test prints (Scene A)

Sa& ?‘e Color Granularity Gradient [zigz:)y
1 Neutral Low Medium Medium
2 Neutral High High Medium
3 Yellowish Medium Medium Medium
4 Greenish Medium Low Medium
5 Neutral Medium High High
6 Reddish Low Medium Low
7 Neutral Medium Low Low
8 Bluish Medium Medium Medium
9 Cyanish Low Medium Medium
10 Pinkish Medium Low High
(4) 8% 1ff
@ FE/ SRV

— ML —H—20 RN S 40 BREFLEL, ERMBIUBLIENEL LR
SRnEDIC Lz, BRRBEOHEAZARTE LM, RESOERITIEEDOT
)2 hEERORESEL, FHEEOHRRBREITORN >, & — 2 OFHE/N
FIVELENERE Table3-2-2 I5RT ., 728, — 2 A~C OFHMETIE 28 fAld&K
— > HBEDONNXINTH B,

Table 3-2-2 Number of observers by age and sex

SceneA SceneB SceneC
Age Male Female Total Male Female Total Male Female Total
10~20's 8 7 15 7 7 14 8 6 14
30's 9 8 17 13 9 22 13 11 24
40's 6 8 14 5 6 11 8 4 12
50's~ 4 6 10 1 2 3 0 3 3
Total 27 29 56 26 24 50 29 24 53
SceneD SceneE
Age Male Female Total Male Female Total
10~20's 14 5 19 14 6 20
30's 3 4 7 4 4 8
40's 6 8 14 6 8 14
50's~ 2 1 3 2 1 3
Total 25 18 43 . 26 19 45
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@ FHm ik
ENHELDT WXL BEZFRA L, 72750, MEEHR (—> D, E)
DEFREHEICDONWTIE, /SRIVOBBEOBEEOED 13 s 2 MEBRIRT S
BEIREE LT,
iz, FHBICHE-oTIE, —~HOERT B840 TBOES | REMME
L TWERZHALZN, FMoFEESR CABOE] 72E) 1220 T,
HRIITHDY, TEOMFELY BRLW) EES U U R 28RES TR
Zllz, £z, —HOERKTHIZ MFELWTU > b 2ZIRLEBIES,
HREREZRD, &L U7, BIREHL, FHEEN S 50~60cm OAZEIC
TV N EBRE LN, FHERFOEEEOREIET - TR,
@ BELMH
CIE Dso i\ U 72 BRI A HOEAT, 2000 Ix, fEIZI3 Munsell N8
(5) 7 MERSH
@ TV hHAX
2L ¥ (12.6cmX17.8cm), iR
@ TUH—
Konica NPQ—728A (3 — > D, E: Rocky SUPER FA-250/270)
@& A
HNI=NIGADFLELET) > FNo.)MS R, G, B, C, M, Y Al
2 2 BB (Macbeth Color Checker @ light skin O @ HIRI T Aa"=10, Ab'=15)
@ BEL )L
FLELTRREL NN S £1 B (1 BefIE, Munsell N5 OFHIRE T
AD=0.3 Y DHH)
(6) ¥ EHIERM
{# £ : Macbeth Color Checker @ gray (NS5), light skin, red, green,
blue, cyan, magenta, yellow OBEHREBLUVEEZSHNE
S CREORERAWSO RSB ZAE, 0d BARTENT
CIE Dy, 10 EHE TEHE, CIE 1976 L'a'b B4 ZE2[H
B E B JE:Dg(0° ;5,:45° ; V)Y
Y& B 8 % t4 AT : Macbeth Color Checker O gray scale S/ B &N, FHERA T U >
NOAYDOE, EREEERS
T RERREE ( ) Macbeth Color Checker @ gray scale R DIBED S gray to gray
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DEFHFRZIER L JISK 7612 3.79 %M

K. 4K E : microdensitometer (aperture size 125umX125um) T7 1) >k
DY V— A —)VER ZBIE, D=1.0 12D RMS hRELE
H

Sharpness : MTF=05 QOZBEERKE (A—H—D T4 IV AF—5 21—k
O MTF fifgn S H i, MESLTEREEDNS,)
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3.3 JUYbOBEBRLNME

3.3.1 @FULsIC
F2EODEMDAMICBOTHIREOENZEAERWTY VU NDES, 5
L ERDELT TEH M, B2 ERHPELT MBADE - WX A, 63 E)K
SELTIVIZE - N—FR] I TWS, KETIE, &1 ERDTHD
MERG L)) IWEBL, (HELVWEHER] &2 —BIUFHEEORED
SIFELEDOERIIDOWTENT S, 28, A0 LAFREAOEIZx LTI,
B2 ERATHS HHBE - BX | THBT5EEZSNDED, 3.46T
fET B,

3.3.2 JUurYhboaaBHRE

>—2 AIZDWT, Macbeth Color Checker @ red, green, blue, cyan, magenta,
yellow, lightskin, gray (N5) @& 70U > MI3 ) DEEER % Fig3-3-1 IR,
F/z, 7U 2k No. LDt (light skin, gray (N5) )IZDWTIE, Fig3-3-2 12
RY .

EMRITTY D gray OBEREAIL, U2 MO RGB BABOELICHIGL
T, a'b"ZE[NT No.l ZHNZIZIZEERMFBICOMA T 5A%, light skin iIZD W
T HENTESL, a ARIZEWREMIROSHIZ/R S, red, green, yellow 12D
T light skin &RIERIC b HICE WS &72 578, cyan, blue IZDWTid a'h
MIZEWSfM &R D, £77, magenta I chroma HRINDELNEII D%, &6
DZALIIHAT LB — K TR,

2B, £ FOAFRIE, PLoLlETU R (Nol) IIXL, 8L
HITIZIE gray ODB/EEFRFMICST7 ML TS (Fig3-3-2), 7L, AID
MeEoBEROBR /D light skin OBIRICEHT S &, gay OBHEMNF.L

(No.1) IZH L blue FEicdd 37U >~ (No.12, 13) X, light skin OFHE T
W50 (No.1) 12X L, magenta FEICH D, PBEIIDODVWTIE, EZ 781>
FENRIZIE %, £z, gray OFENFLED cyan HMIZHSTU >k (No.10,
11) & light skin OB T chroma (C",) MMEL 2D, UEIZESIZVEIRZE
BEZ5HKECHD. £z, gray OFENA U DFITENTY >~ (Nod, 5)
T, light skin OBERIL red HETHMD C, W& <722 ARICELT 5.

=B, CiZI—2 AR, 2FEICHERENCP red AR T M5
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80 +
Yellow
60 F &
@
40 F
+
Green +
50 Lighe SHE g Red
of (]
©
b* 0 _%g,,.? ............................
Gray wgop ™
& g +
-20 - i, Magenta
Cy r‘a%
a
40 f &% Blue
+
80 b

-0 b —
80 -60 -40 -20 0 20 40 60 80
5
Fig. 3-3-1 Reproduced colors of Macbeth Color Checker correspond to Scene
A. The chromaticities of the reproduced colors in the CIE 1976 L'a"b" color
space, reference white CIE Dy,

+: original color of Macbeth Color Checker
O: reproduced color of Macbeth Color Checker

20

Light Skin

bt

-20 -10 ¢ 10 20

Fig.3-3-2 Reproduced colors of “light skin” and “gray(N5)” of Macbeth
Color Checker (Scene A). Number from 1 to 13 indicate the print
number. Print No.1 is the center of color balance.

+: original color of Macbeth Color Checker

@:reproduced color of the prints, which the ratio of the number of choice
to the number of comparison over 70%.

@ :1atio, from 60% to 69% @ :ratio , from 50% to 59%

O:ratio 50% under
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TN, EEEGIEELIIE—HENICH D,

3.3.3 G&BRONM g
BFTMHTY > b 3227 (3) ©) OHEERIIRDEBD THS, .
=2 A~CIZDWT, Macbeth Color Checker @ gray(N5) &8 light skin @
BEREEELITHIGT ST > MOFM % Fig3-3-2~3-3-4 1R,
BERFMICDOWTIE, 47U 2 hOBOBEKICHL, T > hhNE
RENEEZ NRRER)) &L, TBRE) hoiFE L WEBEERORNZT
ASS WA
B R R . p(%)=100%(k/(n-1)N)
TR AN ;
—H B THFEL N E U TRRE N B & i
A MELR N

b* Gray QF R\ L‘ o}
5 1 o)
? Os ;0,”6 139

Fig.3-3-3 Reproduced colors of “light skin” and “gray(N5)” of
Macbeth Color Checker (Scene B). Symbols correspond to those
in Fig.3-3-2
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bo

Fig.3-3-4 Reproduced colors of “light skin” and “gray(N5)” of Macbeth
Color Checker (Scene C). Symbols correspond to those in Fig.3-3-2

15

10t /
b’ °

5t 03
¢ 0
06 L .
..5 i i
0 5 10 i5

Fig.3-3-5 The elliptical curves are contour line of the zone for preferred
color reproduction of “light skin (Scene A)”. The numbers indicate the
ratio of choice. Open circles indicate reproduced color of “light skin™ of
Macbeth Color Checker.
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(1) >—2A

=2 A BLMDOR— L —hTHD, HERIZIL—THB, >—2 A IC
DWTIE, NRNVOEFEAENPNAIEELTHYD, HAaDIFEL X 2ER
LEFOEREZEEL TIME L) LBEATVWD, LEMRSTS—2 A T
td, Macbeth Color Checker @ light skin & gray (N5) OBFIRZFH.ONICHHT 5,

Fig3-3-2IlRTEBD =V AICBWTERIRBSORLL EERLET) > M
WINBHFEBIED light skin £ 0, @A (h,) 7 red, magenta {i2dH B, #:*f
2, hy WY —6~+31°, C, W% 9~13 DHEIFIEIREN 60%EBZ DT
T‘?b‘%‘:ﬁﬂ‘%o hy, IMZDEHIZH DI 5 T, FHENEN- 2T >k
&, gray (N5) OBRIZBWT ', 2'&E<, 7U Y MNEEOABDRONEI >
=bDTH5,

Fiz, U RNOBREBOEERE Fig3-3-5 IZRT A, yellow —blue HHIZ
EEZbOBAROS M ETRS,

(2) —>B

=2 BREBAHEFLELUEEETHEN, -2 LT, ERFESES
ARENE L, BREEPTOA ST TEHELEZDBDTH 5,

=B T, =2 A LREERIZ, TAMOAABIZERZB W) &T5/1°
FIIMEND, [ZLE0BREEREORDIFELIBHIAONRICLE] L& X
NI EEL, =2 AR THIBEOIFEL SUADERNEL B> TW
HEEZLND, LMo T, >>—> B Tl, Macbeth Color Checker @ light skin
EEBOEEATH D green OFEREFLITHEETT 5. light skin BXU green
DOF IR Fig.3-3-6,3-3-7 IR T,
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20

Light Skin +
o7
90 ’
Do
b* 10 eo’,x os
g 1 ® Q4
10®
O2
@11 12 @ 30
, 1@
oL "
0 10 20
ai

Fig.3-3-6 Reproduced colors of “light skin’” of Macbeth Color Checker
(Scene B). Symbols correspond to those in Fig.3-2-3

+.\Green
30L
.,
Q7
b‘
Os
20} 50 o4
8
50 ©C @1 02
O3
w0 912
@n ®13
10 .
-40 -30 -20

Fig.3-3-7 Reproduced colors of “green” of Macbeth Color
Checker (Scene B). Symbols correspond to those in Fig.3-3-2
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=2 BIZBWTRIRE S0%LL EZRLETY > M light skin O EEED
ho IR B OB EIE L 0 FRKF AT H D, B lTTBINE 60% LA LTI by, +9~37°
Cw 1~13 OHEBEIZH D, £/7, FREAELT, TUL MNOHEHIrBEL 52
IZEZEZBNS green KDWTILERE 60%LL DT > b IdE 45 0 i il
N5 hy, T blue fl~ 13~25° OHEEAICERLTED (Fig3-3-7), light skin &
green DR G DIFE L WEHRZH T OONIMEINTNEENE S,

=2 A EDIEETIE, light skin DFE L WEBBEIZ /00 EIZH 578,
B OBEBBNTORBRSBTORRTH L L2 EET B L&, light skin
DIFE L WHBEBIIEAMIZIZEZEN TN EEZZ 5N,

(3) >»—>cC

Y= CREMIILHEZRBL, BS8BREICRONSES B T+—H 2
B2 —>T, NRNVICEDEEO LD AR D,

FEOEFRR &S LTI, B, 2E0OBRAICESEBWEEEZ/NR)L
N, NYDPBEIEREZBL<EL LES, LEM>T, ¥~ C Tld Macbeth
Color Checker  gray (N5), light skin OFFH Z LT E T 3 (Fig.3-3-4).

BB 0% LA LERLZTY > ND gray DEBEBZE— A, B LT3
&, REZEOHIBHEISEVWTY > NOMERE < 2> TW5S, —74, light skin
DOBEIIZEL TS b, 22~48° , C', 14~18 OHIFICFTMEOFT T > 2%
<, D= THAR, BREOHEEIGENEDNE N, ZHE—> C D
AHHOFRFD A, B LEAZD, BEEEOEAN 2 —bI IR DOMNER
INTHAEIEZRLTWVS,

=2 COTY L NERRBROEFHRZ gray (N5) IZDWT Fig3-3-8 IZ/RT
M, Fig3-3-5 LEMEMZRTEHATH B,

(4) ER

LEDHRERETHE, BIRR S0 LOTU > MIEETR2E. 205
IENTHO T — A2 DN TH light skin DEIAAY Macbeth Color Checker D7 1)
TFIVD lightskin DEMA (h,) LD Hred DARIICH S, £/=, BED light
skin OFRA &BIRROEER (Fig3-3-5,3-3-8) &, WFhoI— o T
H bHMNIIAL, a" BTN ERIRERD AL <, " AMICIRNEF
BEEBLTNVWDS (—2 A DT MEKRSHETIE, blue-yellow AN 4
B DELNZITANSNDDITH L, magenta—green HATId 3 BefERIE &
550)
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o OF
%

Fig.3-3-8 Contour lines of the ratio of choice (Scene C, gray (N5)).

Fl=, TUNEEROBDA A OHRICRD EEASND gray DFEHRIC
DWTIE, gray-to-gray Zifi/=9 1) > b (=2 C; Nod4, >—2 A; No5) 12
DNTIEHWTNSEIRE S0%LL ETIEH 2D, BROEVWERRERLETY >
MEDO—FTR<, U NDOIFEL I ERET DML 13> T
Vo 272U, gray BRAMCHRBRANBRAEND T 2 Ma>0, 1D bSO ABIC
FMAMK < 725,

& —HEOBBTIE, ¥—> A, B TIEEEHEDE WY > h O light skin @
BREIEERMITIIEN RV, >—2 C T, D — 2R T gay @
BERAFEZEIGEVWDD (Nod, 6), light skin OFERD, ERE/ED A, IZIFN

(No.6, 8) HODFHEMNE L, > —2 A, B ERFY T HIVITENT &0
FTANSNTHY, £OL—>TEEINLEOBFHENEELELEZIS5N S, £
7z, =2 C® No.12 DERBVBENDIZIAYONGEEZERL-FMMEEEZLD
N, ZOKIBL—2TEANFIVICEIDEBET I HENRRD ZEERLTN
5o

BEDHI—> D, E DR EUBTHE, —2 DIFMALSNICERT
LENIENT—ATH DN, ZOFE X BRIEDREIRNE 70%LL LICHYS TS
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TU 2k (410 THBHE) O light skin DERTASLE, >—> CULIEASE
D hp,(46° NTENDHD (43~48° ) MDEVEBRRERLTWS, —F, —
E T, h,M22~32° OF )2 FOFHESNEL, ¥—2 A, BIZIEWERAZ R
LTWd, 2B, 2D TIHERASEORRZ 3EEDO 7 2 VLM SER L
TU MU TREESICGHEET > 728, FEOE N T U > M light skin
DOEREITIEF—F L 7=,

INEDIENS, EEICIHENGERS AN FHEESNB DT LR
ESNDIIBRBEE, FUPFINIGENEERENRD NN, BEDOTITF
27 DR—-—FL— MELZOBEFVERTIE, BE2EOARDNT > AZEM
kL TS N A ERNH D Z ENRBENS,

3.3.4 FELZOERDREF
(1) fRITAE

HELZOFMMMAEDIDIBREEATREINZONEHBIFTTH-0, FE2EL
FRRICKIHEE O—x O BIREK = FHEMEE LT, BFoWEO—F
ETHHBERDIEIC L VEROBFT 2T 7%,

2. 2 Hi EREMRIC, FHMEA U >~ 1348 (No.1~13) DWW T—x/Htgizk s
BIRE X, (=1, 2, -, 13) 2K ELE. NRINVDOAE w5, nX13 K
OT =75 R ERL, TU 2 NEOHEBETIIERD, 13X13 KOMBETIIC
DNWTOBEFHERZMRE, BFHE (1), BEXI MIVBLURETFAREZ
KDz,

RFamE=EFEOEHRXEFT M
THEAZON, ZITORFARENL, HETHANSHEIN/ZDDOTHLNS,
Mt I N ERS EHEMSNZEEREOMBREZRT, LZAoT, K
FAMBOREZ L, Xind 57 > b d Macbeth Color Checker D (a’, b")
WWEBLT, ERDPORNBIIDODNWTERL,
mH, KERTIX, n=50~56 THDHDT, MHEOHEEMENS
| HFARE | 203 THAZERICHIRTATU U hEgE L

BIBERD O m T DOWTIZHESEREEIR WA, m BEETOERDD
BIEFERN 60~80%EBA5 L, HEmBEOERSNFEEULOEREZ
HEOZE, MBI TIREEEA, 21 THHI EREN—ICDEEPERD,

TNSICETEERSSHETY, FELIOBERICDWTHEIT Lz, £,




F—2&b, XRINVEBLZ, FRT 2 HEL, FLIZOWTHERDHITE
Ty, NI OBEMICEDEIZDNW TR L,

(2) FERRS AT

® >—rA

=2 ADERE, ETFEFEE Table3-3-1 IR,

=2 ATIE B4ERDETHREAEME | LLEZRL, BEFTFHERIT 72. 98%
THDb, ‘

B1NSE3 ERSORTFAMEDHEMEN 0.5 2B A7 > M, Fig.
3-3-9 D a'b" BFE L TR,

5 1 ERMZ Light skin OB EIZHBNT, Fils (No.1) 124t L magenta 70 5 red
HENZH B No.2, 3,5, 4 LEADOHBEMNE <, green HM D No.8, 10, 9 L IEDHIES
AEh, £, TV RO dDEERFAWMEEOHEENEN (r=087) Z&
M5 1 ERIE Tred — green) 12T A EEZ SN 5,

85 2 RIS | ERS EMILT B AMIC, RTFAREOMHMEORENTS
U2 hRH 5, £ OEERTFAREE OHEBENEWV (r=0.80) T &0 5 Iblue
“yellow] KT AR EEZ NS,

55 3 ERT light skin OBRIBOIZIFF.0ICHDTY > b &, yellow 233
WY 2 MCBETBESTH %, .

% 4 Ep/E Tyellow-blue & X} green-magenta | IZBAT B TH 5,

£z, B 1 ERDORTFAREDNE L No.9 /5 No.3 (magenta-green FTE]) D
Bz (AE,") BIUEAN) v IEHEE (AH,) %25 2 ERSORFAREN
BV No.13 215 No.7 (blue-yellow 5[A) &g d 5 &, BZEE(AE,, AH,DHNE
FELWOIZEINDET, B 1 ERDOFERNE 2 ERHSOH 1.5 ETH
D, magenta-green (a)5EAY blue-yellow(b )Y HRENIHR L, BIFHDIFAITHELS HE
EHZTW5,

@ —B

—BOEEE, ETFAREZ Table3-3-2 IZRT .

—>2B T, BIFEKRDPETHEEME 1 LLEERL, BEFERIT 66. 54%
TH D5

BF1NSE 3 ERTORFAMEBOMIMEN 05 #BA T > M, Fig.
3-3-10 IZ7R9,
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Table 3-3-1 Principal components analysis on Scene A(n=56); Variables X|
to X13 correspond to observer rating value of print No.1 to 13.

Factor Loading

Variable l m 7 m m

X1 0.072 -0.240 -0.783 -0.138

X2 -0.831 0.093 0.056 -0.161

X3 -0.685 0.114 0.295 0.458

X4 -0.514 -0.594 -0.204 -0.011

XS -0.590 -0.541 -0.260 0.262

X6 0.485 -0.492 0.286 -0.466

X7 0.415 -0.615 0.535 -0.131

X8 0.808 0.021 -0.039 0.213

X9 0.557 -0.120 0.357 0.461

X10 0.563 0.117 -0.488 -0.271

X11 0.495 0.517 -0.257 0.326
X12 -0.267 0.466 0.245 -0.671

X13 -0.105 0.836 0.110 -0.038

Eigenvalue
3.792 2.563 1.685 1.447
Cumulative Proportion
0.2917 0.4888 0.6185 0.7298
b
10 o] 10 20

*

a

Fig.3-3-9 Reproduced colors of “light skin” of Macbeth Color
Checker(Scene A) and principal components analysis. The prints in the
area | indicate high absolute value (0.5 over) of factor loadings on the
first component. The area [I and Il correspond to the second and the
third component, respectively.
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Table 3-3-2 Principal components analysis on Scene B (n=50); Variables
X1 to X13 correspond to observer rating value of print No.1 to 13.

Factor‘ Loading

Variable

| ] 1] i
X1 0.361 -0.372 0.513 0.507
X2 -0.807 -0.179 -0.300 -0.156
X3 -0.766 0.223 -0.134 -0.345
X4 -0.350 -0.763 0.079 0.116
X5 -0.536 -0.590 0.123 -0.118
X6 0.531 -0.482 -0.187 -0.202
X7 0.499 -0.437 -0.515 0.190
X8 0.826 0.247 -0.218 0.052
X9 0.684 0.401 -0.355 0.079
X10 0.482 -0.147 0.577 -0.376
X11 0.448 0.560 0.353 -0.258
X12 -0.598 0.369 0.117 0.453
X13 -0.611 0.645 0.038 0.186
Eigenvalue
4.630 2.683 1.339 0.963
Cumulative Proportion
0.3561 0.5625 0.6654 0.7395
20
b* 10r
0 1
0 10 20
a‘

Fig.3-3-10 Reproduced colors of “light skin” of Macbeth Color Checker(Scene
B) and principal components analysis. The area [ to Il correspond to those
in Fig.3-3-9.
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HERMIT) Y D d O EHTFARKEEOHBIEE r=080 TH 0,
¥ A CfElER, light skin OFEHAY, magenta, red BAH, ereen ZAICEIT S
T THD, 52 ERHIT, b Ol & BFEFEDHEREA =054 &3 —
A IZEHMETIER Y, IN%E green OFEBIZOVNWTARS &, h, EEFRAFRTED
FHBAERIAY r=0.82 2R T, L7=%> T, %5 2 ER4T green 2% blue R yellow
RENERTEDEEZ SN S,

BIERDMT— 2 A LFERBEORSTH S,

@ —>cC
=2 COEFE, KFAaRER%E Table 3-3-3 ICR7,

P CTI, BAERDETHEEM | UEERL, BEFSRIT 74. 78%
TH 5,

EADSE 3 ERDORFAMEOHEIEN 0.5 2BA T > N Fig. 3-
3-11 IZRT,

51 ERSD, 882 ERME T — 2 A EFEHEIZZENEN red - green, blue - yellow
BT AN TH S,

%3 ERMILEOEH (gray) 7% red, magenta IZ{R D S BNNENIZEIT
LT HD, £z, 8 4 ERNE, gray OFROPLTH S Nol 12T 2
5T 5,

Fz, gray OEBEHIFICHBWTE | £ SAEBEAE U magenta - green (]

(No.3 725 No.9) &85 2 Thk4 AR D & W blue - yellow 1/ (No.13 715 No.7)
DHREERBLTE 1, B2 ERPOFEREFMETLE—2 A SIZIERE
I8 | ERRAD I 2 ERD O 15 EET105,

(3) FHhE DB & D%

HT)OBRBIZONWT, ERBIICHELIZEZA, ¥—2 A, B, C
EHIT 40 LA EIZEEAN 10~20 4T No. 13(B+2) D BIRK A 10%LL EE L, > —
> A, CTlE, 40{RELEDY 10~20 fRIZHR, No.6(Y+1), No.7(Y+2), No.8(G+1)
D yellow~green £ 7Y > b T, BIREN 159 LBENWT ) > RRA LN,
iz —2 CTid, 40 RELETIZ, yellow ZD 7Y >k (No.7) OEIRENE
<, BIRE 0% LTV O NOEEETHERT S &, 10~20 KD Ap'=S5
&<, yellow BADHADHLDY T NREETH D, £ (10~20 K& 40
RLAE) T BBINED 2 RETIE, >— 2 A, CTIIEEENRD SN (a
=0.05), FERICEDBRBOET, 40 REZEE L THE~ROBMEHRBIEHD
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ETFWEIDETHMEY LERT S LEDNS,

Table 3-3-3 Principal components analysis on Scene C (n=53); Variables
X1 to X13 correspond to observer rating value of print No.1 to 13.

Factor Léading

Variable ' m o Vo
X1 0.459 0.272 -0.035 -0.651
X2 0.676 -0.200 0.258 0.324
X3 0.463 -0.411 0.569 0.296
X4 0.714 0.308 0.088 -0.036
X5 0.682 0.370 0.423 -0.014
X6 0.026 0.584 -0.628 0.328
X7 -0.421 0.726 -0.170 0.146
X8 -0.7985 0.075 0.254 -0.165
X9 -0.810 0.086 0.240 0.022
X10 -0.570 -0.407 -0.132 0.430
X11 -0.763 -0.367 0.196 -0.304
Xt2 0.497 -0.440 -0.534 -0.072
X13 0.198 -0.738 -0.466 -0.169

Eigenvalue
4.518 2.437 1.682 1.085
Cumulative Proportion
0.3475 0.535 0.6644 0.7478
10 T
b
-20
-10 0 10

Fig.3-3-11 Reproduced colors of “gray(N5)” of Macbeth Color Checker(Scene
C) and principal components analysis. The area [to Il correspond to those
in Fig.3-3-9
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Elz, BREIZDVWTO ? BETIHI—>2 A~C EHFEEITIRL (a=
0.05) 71U hDRIRBOEIL, 1ZLALHRN,

FRIZEDFHAOEROBEIIONWTRFAT B0, ¥—2 A, CIZDWT
WRBMMETIEEAENELL DL 208 (3 —2A: 405, >—>C:37
%) U, ERSOETS .

=2 A, CIZDWTOFERFIERD 2T THTFAREDOHHED 0.5 2B A
727 > b & Fig.3-3-12 BX W Fig.3-3-13 IZR/ 7,

=2 ADE 1 ERRMIEENIE red (magenta) - green ICBHT AR TH S
Ay, 20~30 KD F—4# Tld, magenta - green TD TV >k EOFEIFITE N
DIZX LT, 40 KL EDF—4 Tld magenta - green NDREEIZFTH 125, &2
FERRD L 20~30 KDFT—F M 51, yellow —blue HEINDZE(L & DFABIAIE U
DIZH L, 40 fREL LTI yellow £ O, green ZD T > MIHERMN D, &5
3EMSIIEFERNSHH U ZERS EIFERETH 5,

10

20

o*

o 10 20 10 ¢ "
Fig.3-3-12 Reproduced colors of “light Fig.3-3-13 Reproduced colors of
skin” of Macbeth Color Checker(Scene “gray(N5)” of Macbeth Color
A) and principal components analysis by Checker(Scene C) and principal
age. The area [ to I correspond to components analysis by age.
those in Fig. 3-3-9 (Y):20 to36 yrs.
(Y):20 to 39 yrs. (O): 37 yrs. and over
(0):40 yrs. and over -
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=2 COE 1 ERFIE—2 A EfFlEk red - green IZB8T 250 TH 578,
37T BRENS DT —HF L, magenta ZD T >~ EDFEBENEVWDICH L T, 37
LA EDT—4 Tlid, red TEOMHEEANE N, %2 ES I blue - yellow 12 i
T EHRATHAHN, 37 MAEMDT —F Tld red RICHLEDHNS, 5 3, F 4
ERAIINTNG, 2ROBHOREONZNT) 2 N EORBIZET AT
H 5,

ERDDN ST, HEEINZERST, ZBLERDIZDBOD, FELWTS
U2 hEBERNTIEFELT magenta R green ROV RORELRERTHS
ZERENREL, FRICKDELFNERICKERERITZNENZ S,

(4) HREOBER

EEDODERICBWT, ¥—>2 B IZDWTIE, AMALOZ % (green) DEDLEF
FLIWZDNTDH, MR RERBR>TNWEZENS, \MEEEN—FERS
THEHMENDERBDND I —2ICDNT, #EERET- =,

EEAODEEIIDOVWTIH, F—#EAKIIHLEROE G, & &) BLDY
B (B, B) 22X T, \WOIFELWILBOFHEZT D EAEN 2 ERE P
G50MToTH0, H—AEREOHSZIPRIIFELWVWIIBICEEL 52N
ELTW3 9, £, ¥EMNE—RETIIRLS, EBO—2E2HWT, fx
LWIlE] #FMELEZER OICBWTY, HFELWIAE] TE>3 B,

L L, FlZIESBETD > — 2 (Fig3-3-14 () D XD IZHIFEORIBENMEN
EWREIND I DRy —2%, \MEERP—KERD, L —>
ICDOWTIE, BRBRFOTFHNRDLBDEEZ S,

R EZW, #B(—2 Fb), ZZ(E—2 Fg, YHGE —> Fy), #fLEGR—> F-
NP4 —YIDONWTEEDEZ—TEL, A\MOALAZEE{LSIEETY >
(Fig.3-3-10) & & 13 BUERR L, —HHEERICKOFEL WILBDFHEZ{T o /.

ZOF—FEREIZ, BREORULZRLET) > NOMBDOSHE o b F
IR T (Fig3-3-15). > — > ZEDABOBBEGHOEZZZEEL T, &
~FRMKERIR S —> Fy 32— Fr THHENDLENONESH, Znd
DI—2ThHMWMENWE >V ROENIFENSERNE SNz,

Fim, ZNEDT—FIZDWTERS DN EIT N, o— L IHKEFETH—
FEDEMIIERD 5NZho I,
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(a) Scene F-b

(b) Scene F-g

(c) Scene F-y

(d) Scene F-r

Fig.3-3-14 Sample prints for evaluation.
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NSO ENG, >—2 B T green (BT WM MIHEIN=DI1Z, ALE
LISMZZH (green) OBOIFEL SIZHHEB L =5 EAH- /-2 EZ2 LT
H5HDERDNS,

25 r !
|
Al
20 i & - — |
| a ;
l .-‘os,‘
s | g, |
{ o'O'!Fb
ot N B2
o A i® ol
: & | SceneF-b(>=70%) |
A o A o |
10 T rysrr o Scenef-b(60 ?0%):
2l f | A SceneF-g(>=70%) |
IL‘.I " | & SceneF-g(60~70%)
o . | ® SceneF-y(>=70%) '
s : 1 1 © SceneF-y(60~70%)
I B Scenef-r(>=70%) |
‘D&ﬁﬂ@@m
(0]
0 5 10 15 20
ai

Fig.3-3-15 Preferred skin colors in the various scenes.

3.3.5 FMEREOKRE

— I =X HBETHE O NGB IRERICH LTI, MBRELELTES 28
1Z, Thurstone D — AV IZ LD REEMELRHWSENS,

Thurstone D FLFIFIETOIERNZ, #FE X 126 L TOMRE Yy 2R UL LT 5 L,
FIE X OEVRLIZHT S vid, FI9E x DB TIER D HITHED EREL 7=
HODTHD W T—AVIL, 2DORB XY ITHT D08 v, v WML (FEES
7R) THY, BHNIFFELWIEERELEZDDODTH S,

Thurstone O REZERKTIL, &4 Ot R O HIMERGRIRRIZHEY) &R
¥, TNOSZHREERREDZ) ICERL, I EOEYEN S REMZEHE
ERH
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HI—2IZDWT Thurstone DT —AVICE B REEKETo-ET A, >
=2 A, CTIIHNBEEED »VBENa =005 TEEERD, FHED XA,
PRITEDRU, D5 WIEBERZENE L LD OVTNNATH D 3Nz,
iz, =2 BIZDWTIL, ¥—AVOREBEODNHESEDBEIZBWNT,
=005 TEHxhKEWL, 2L, ¥—2 A, CHBERICEDBIRICEEEN
HHM, =2 BIEABENRLS, | RKITMIGERINTWA I EHBELT
WwasEEbNns,

B3IV T—MLILREOT — 1A L 2 BIRE ERIEN 7 B8 s o
B0 V&, Thurstone D REHEK T, ERA/MEERATLIEREEBLEDDE
BHIENTED, RHEMER p CEETRFZE Z OGRS, p=02~0.8 Tid,
p & Z DFMBEFREAD r = 0999 TIEEFEHTELTE, p=0.1~0.9 T r=0.997
E73B, LMo T, BIRE 0.1~09 IREDHE-EL, Thurstone O R sl &
FEIRBNL, HAMIZIZERIC &EHRT ENTE S,

AFERIZ Thurstone DT — AV ZEA L REMEZBIRROBEZRIL, > —
A B, COTHIZDNTHEBD TEVIEREE (r=0.996~0.999) ZRrLTHH, &
WETOREORMMNAETH L LEDN S,

Fiz, —MHBIETIIRIMOEEAH EDICHIEL, —HOBRREHEN 0 &
BAHIREFBDOIEMREL, HERP—FWNIL2bDIT 2 BNHEHT D20,
WTRNWEEND, RERTIES—2 B @ No.ll MEYT BN, TNEBRNT
HEL-BRRBIOERDDOIERICOVTIE, LD ERDDORENABEIC
2B {EENL & B MR EITR Y,

3.3.6 ¥ & ®

FELWEBBRIR, >—C0FEAOHELICRI>THRED, APpZEP.L
EL=HD T, light skin OFBREOEMEA R, BEAZED original K1 red i
WCHDHIENEETHZN, NPOEENNE W —2TH, gay OBBRICE
HBRBEM, 2EOBFADHO RPN ENEELLD,

F7-, FEICEE T AERE L Tldred (magenta) - green [a | HHEINDEFFHDE
1678 blue —yellow [b' 1A AIOZALMMELE L TIFAICEEE G5 X 5,

FERIZED FELWEER) KB {tNH 5N, 40 KLET 10~20 K&t
%L, magenta DT 2 hADIFHMEAD L, HHEIC yellow RD T 2k
2% BBRENIEMT 5,
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3.4 BRELUAINVOFRME

3.4.1 [FIC®HIC
B2ETHE2ERD LT Mo - B OBERSHHINEZI EnS,
T NOBELANNEEISEET) N 3.2, 24 (3) @) I2DWTE

B 21T, ~&ﬁ%%@ﬁ%@ﬁﬁ%&@ﬁﬁ%@%& IZLDEIZDNT

e ZEIT o7z,

3.4.2 FEMEATY Vb
— > A~CIZHBI1F5 No. DI~D5 @ Macbeth Color Checker @ gray (N5) 3

L W light skin BIRBOEL%E Fig3-4-1~3-43 12, >—> A @ No.DI~D5 DiH
FHEBAMRE Fig3-44 1IR7, £/, BOEHE T — 2D No.D3 (Medium)
D7) > NMZET AT HEEEE Fig3-4-5 10R7.

BEEANSESE, TU NOBEXEBOHEM (No.DI~D)IZEY, BEAD
L" V3 light skin TAL=14.2~19.4, gray(N5) TAL'=25.5~259 &b L, C", 1344
ez, >>—2B,C T, h, XZFE—ETH %,

3.4.3 FMEHER

BRBHEEEDOT ) NERDDED, &£—2DBEE (No.DI~D5) &%
DY > NOFEHEFMEERICEE T D Thurstone 77— AV |2 k5 R EEOEG
g zske, TEHMEEZRRETAHEIELEL L, 28, BERiEIL No.
D5 ZRRWEIE T, #=0999 Ll E&7e D 2 KR TIEEIL 7= (Fig.3-4-6) .

ENR BT S B H U /- Bl 2 E O T HRIE % Figl47 IORT. &3 —
COPETEE, mEIEEIISDR S, FEENSNA T NN T
BO—ENREN, FRAENSNA TA MRS OBENEWE B &S
FISMENI &9 EHMEL TS EEZ SND, ZHidR— L — T M)
DEEZEOEEUERL TS EEDNS, 723, Macbeth Color checker @ Light
skin BE gray(N5) DB E T, light skin T L'=78~83, gray(N5)T L=63~66
ERDBEDOAY CFILED AL=10~15 S<BERaINETY O FNREFEL W
EE=NTz.
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100 ; .
® Light skin
1 > O Gray(N5)
% 3 X Original light skin
80 4“ — X Original gray(N5)
* eol
L 5 x 02
60 O 3
4
% o]
o 5
40 ' .
0 0.5 1 1.5
Visual Density
iy
B L
® Light skin |
{0 Gray(N5) -+10
4 5
5 3o %2
2 @
1 ®
b* 6

(&3]

1
2 G
37610
(®)
4 5 o
15
a*

Fig.3-4-1 Reproduced colors of “light skin” and “gray(N5)” of Macbeth
Color Checker (Scene A: D1~D5).
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100 ' ® Light skin t
O Gray(N5) %
1 X Original light skin ;
80 d X Original gray(N5) i
> ®
3 e
* |
L 4 0 )
® O
60 >
o 3
X 4
o
o5
40 } 1]
0 0.5 1 1.5
Visual Density
S — 15 :
® Light skin 5
OGray(N5) | 4 @
10 342
2
®
5 1.®
b*
i o
2
-15 10 00—5 ( ) 10 15
4| £3 5
5
10
-15 58
a*

Fig.3-4-2 Reproduced colors of “light skin™ and “gray(N5)” of Macbeth
Color Checker (Scene B: D1~DS5).
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100

| ® Light skin- |
1 O Gray(N5)
X Original light skin
80 %2 X Origial gray(N
o 3 igial gray(N5) {
L* 4 g0
5 @ 2
60 o3
X o4
o o
40 : .
0 0.5 1 1.5
Visual Density
T 20
® Light skin 5.
0 Gray(NS) |15 4t
®
1.0 P 2 et
o ] pe
b'k
-0
&
-15  -10 , 0 \ 10 15 20
2 B .
16
'7‘5 SRR—

Fig.3-4-3 Reproduced colors of “light skin” and “gray(N5)” of Macbeth
Color Checker (Scene C: D1~D5).
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; 2.0t
20}
-
> e
= ‘S
e =
famd as
[-+] =
= 1.
- =
< =
= =
(=98
0 10
1.0 0 .0, d
Original density Original density
Fig.3-4-4 Gray to gray reproduction Fig.3-4-5 Gray to gray reproduction
characteristics of the test prints for the characteristics of the test prints
evaluation on print density (Scene A). No.D3 each scene (Scene A, B, O).
Number ! to 5 correspond to the print No.3 is the center of density levels
No.D1 to D5, respectively. for evaluation.
2.0
2.0}
“ e
B> ® =
1ot 7 g
2 3
e 1.
= =
= ) -
- \‘( Q.
\.n
O 1 i : .‘
1 2 3 4 .
Print number ° 70 ~
Original density
Fig.3-4-6 Regression curve between Fig.3-4-7 Gray to gray reproduction
print density level and psychological characteristics of the best print for
scale by Thurstone V. Number of the evaluation of print density level
abscissa correspond to print number on each scene (Scene A, CO).
No.D1 to No.D4, respectively. Characteristic curve of Scene B is

between A and C.




WEDZDHITo122—2 D T, 3 HEORERA - KERENRDD 74 )LD
FEERANCIHE Z 1T 5 7208, Wi nd A OEDES OB (visual density)
0.30 FIE(L'=76 BEYTRBEWVWIHEZETHB D, EHRIIrMb ST (8] o
SORENEETHD BHHE - X)) BROBEREZ->TWEEEDN S,
BE, TEORE) KRODIBELNIOBEELT, >—2 A~C OREEMNS
MMunsell N6.5 (E#IfE D=0.48, L'=65)] OBEBFBETHI > bO—ILvER
EEZEND,

FEAS RIS DV T 20 A RBLF & 40 UL ED T = Z LT 2 &, 40 8L D
TF=AMEDRIRERTIL, A~C WTNDL— 2 THEREOY — 7 25 E
HENZ 1 BEBEFEYS S 7 N L TWS (Fig3-4-8), £/= 20 RLFDOF— 4% Tl DI
DEDITEEL NUMEL, FIRENDIRAUTFILLD 03 BERKRNVNTY >
N THHZ W] EWHHETHELNWETLH2EENG W E, ERICkDEN
Boniz, LML, WTNoERIIBWTH—ELL LOBEEL L (N6.5 OF
WRETO045 DL L) TlE, BEAEZANSNTRBEADHFENE N,

BLREIZDWTIHE, BEAERUERMZRLTH D REZEITRN,

FERIZDWTIE, BEFASENELRDL 74 VAN EDER (> —2 D, 3 BED T
AIVL) IZBWTH, WINDOT 4 IIVATH 40 KU EDHNBEL NJLOE
W 2 N DBIRRNE N - 2 ERROERPR S Nz,

1.0
O
= A>
2 O \@
= / \
Sost %/
O
~
£
S 0
JAN
O i i i OL
1 2 3 4

Print number

Fig.3-4-8 Preferred print density level by panel’s age (Scene A). O
20 to 29 yrs. A: 30 to 39 yrs. [J:40 yrs & over) Abscissa is
correspond to those in Fig.3-4-6. Ordinate is the ratio of the number
of choice to the number of comparison.
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3.4.4 £&£0 o |
BELIZDNWTIR, APOEOESORENEETHD, BREL T,
AN DIEDER 5 Xd MunsellNG.5 OFE IR THER 0.25~0.45(L"=66~80) D

ENTH D, £z, 20 REVF T, KEEL XIVADOFFEITKE 0,
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3.5 BER -EHRESONGE

3.5.1 Lo

AETIE, 3.6 HITEMTAEEOYENEROLLZMITT 7= D1
DEBRELT, BREBT4INADSERLET) >R B.2. 218 (3) @) I2
DWTEEFMHET, £ 2 H0%E 3 ETEATHS (VI - N—F) o
BT A EEZSNSEEEHER IO RMS KDIRES & 0BG TNICEEHEE O
BHICIDBEIIDWTIERTAZEEBME L TERL -,

3.5.2 £ &

R I LT, TREER DRRPE) TEEgEME ) 1I2DW T, BBAZTW T4F
FLWEESTY b BBIREHEE,

FEER - ROIRMEZE OFEIC AW 7)) > MO THEBREEZ Fig3-5-1 12577,
=2 ART=120~188 OFHEHICH D, EEHrOBREL I E/120,
FUIHIVERE 07 5 0.8 THIEMBENZET S, fET Y > MEaOEEE
DOBNBEZEL 0.07, D — > Tl Munsell N5 #2488 T 0.06 715 0.07
THbD,

density

-
(@]

Print

—

1.0 .
Original density
Fig.3-5-1 Gray to gray reproduction characteristics of the test prints for the

evaluation on gradient, graininess, etc. (Scene A). Number 1 to 5 correspond to
the print No.F1 to F5, respectively.
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BIEfE B KOSV OB S, No.FI~FS OREERE - kKEE ORF#% Table3-5-1
129 RLIKE & sharpness DFBEFRENIL r=—0867 THREDENT Y >k
X &, sharpness &Y,

Table 3-5-1 Characteristics of the test prints (Scene A)

Print No. F1 F2 F3 F4 FS
Gradient 1.33 1.53 1.20 1.88 1.64
Granularity* 3s 26 40 69 35
Sharpness** 43 66 47 32 55

*RMS granularity(D=1.0)
**Spatial frequecy ( MTF=0.5 )from film data sheet( lines/mm)

3.5.3 HEER

— A BEN S E SN EIRERICDWT, Thurstone 7 —AVICK B RE
RERLEIT\VY, Thurstone 7 —AVICLAREEEZTEHFMEELTTY > bD
Bl & OBIRIC D W TR L 7=,

B—>2D7Y 2 NOEHFMME S T > MO RMS KIREDREEZE Fig.3-5-
2 ITRY . 728, Fig3-5-2 OEBHEFHEMEIL S — 2 IZ Thurstone 77— AVIZ X
HZREBEOREKREN SHBRAMEE 100056 0ICHIELLEZHDTH 5,

Fig3-5-2 ITRT £ DI, AMEEBEHERET L —2 A, B TiE, HIRE
DELEWT ) > b (No.F4) DFFMMNREL <EWR, TOMTIIRER,
BLOREAE W T Y > MRMS KURE 69 (D=1.0)LIIMIEDIRES O 2T D0
LEZEND, —F, =2 CTH, BHIREDEWN No.F4 XD H No.F5 D
AR LS, NFINOBIENS D, F4 ORREDOES OfHIddn, £k
HEDREINE < sharpness DEW F2 OFHINBEII > TEWT &N s, BEDE
S DEBRTRBEINZEDIZ, NUNREBEHBETH S0, BERVEMEMNS N
g L — AT ENHFELSIICHET HRIRE B L sharpness DFEDN B DT
WAHZEMEALGND,

) NOEEPEREE (7) &, Thurstone 7 —AVIZ L5 REHEDORER (&
— 2 A) % Fig3-5-3 1289, ERERERN S, BR— b L— N TI3EAFHEIEER D
=14 BEOT) O INRBOIFELVERAEAS, 2P, EiRHEIIRIRE
DEENRN No. F4 ZIRE, BRENBR/NERD L DI 2 RFTEMLEE (r
=0.998) .

BABIOCERS (20 RLUTF, 40 RUE) OF—F 0K TIE, TV >
N OEIRBICKZRZENROD, MIRECHBFETEL8BET VA (RMS
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KR 69 (D=1.0), CTF=0.5: 2.5lines/mm) 75D 7 1) > k(No.FA)IZ DT 40 &
PAEDT =55 DBIRBN 20 L TFICHNR A~C TS — > ThHE <
S2THBD, BURPHBREOEMICKDFEL TDEN 20 RUT &N T/hE

wEBEbhbnsa,

100 i O—
o 0
5 )
E
O
on O
[
= 50F 4
]
[
[ .
[s1]
>
& P
oy
£33
e f3 A
O & ik s _____
20 R FLFS 40 80 F.4

RM S granularity

Fig.3-5-2 Plots of RMS granularity and observer rating values of the
prints on each scene. Psychological scale values obtained by Thurstone
V adjusted 1 to 100 in observer ration value((Q): Scene A, [J: Scene B,
A: Scene C).

Thurstone V scale

o
3

1.2

1.4

hat]

g
1.6

Fig.3-5-3 Regression curve between 7 and psychological scale by

Thurstone V (Scene A). The best 7 is 1.4.




3.5.4 E£&o ~ .
WER - KR T 4 VA ERT 2 EABROEEOEE T, K hl—k
(=2 A, B) Tl 18025~400 DT 4 LoD 7)) 2 hOEII/NEL, —

1 —H—c&o T, )2 hORIREDEZEII(RMS FRE:26~40 (D=1.0),

CTF=0.5 DZEREHE T 3.3~2.9 linesimm) TlE, FEAERVEEZ NS,

Mesgommnm s, R—hrL—k (—2 A) T, grayto gray DFEBMHED 7=14

BESFEN, |
7 aERIcE2ETIZ, 40 R ETIE, 10~20 RICHAT, BRESE

CMESERE DI R T B IHD EAUN S WEE DS B
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3.6 WENEREEOE{ALAELIORA

3.6.1 (IUBHIC

RETIZ 3. 3ETHSZEIFMICEBEL VLB ICRREDOER % 0 Z
TERD DT ETY, —RI—HF—DIFEL TDOEKITDNWTREITZIT 7=,
-, BREOFTETHEBGNRS L EEDNS (-2 OBMS TOWT, F
Bl ) SRR EIT o7z,

3.6.2 £ B

3.2.218 (3) @OBEFTER TV > FERANWT, —x BRIz X 2 EET
2T, FRSDZET-> 7. 77, BB OERINERS 72T
W, BYHOEICDWTENTL 2,

3.6.3 EHAAIHER
(1) ¥—2A

—> A OEEEB L OCRTFAREZ Table3-6-1 ICBED light skin BELD
gray (N5) OHEIREZ Fig3-6-1 IIRT,

S ATIHE I NSE 4 THROETTHEEE 1.0 LA L, BREFGER76. 82%
LB, BAERPDETORNRFIIDNTERT S,

BEXHOORTFARREESRT ST > FOBREA (light skin, gray (N5))
D d' b, T, RMS BDREE, AMOEOES OEE, HEPB L Munsell N5 R
52 - OB RO ERS DRAICD W TRE L 7.

W1 ERSORTRFE S SR TST ) > oy &EOMERET r=0.826 T,
FEIZEE (0=005) THS (Fg. 3-62). £7=, % 1 FA7 1L Macbeth Color
Checker DI (light skin, gray (N5)) D a’, b, 7, FREDBIUOEEED
DEEFFATFAFREEOFZAMEETRY, LEN-T, 81 ERSIT TR
BRTHRDTH 5.

%0 RS OETFAREEAEOEBRE (light skin, gray (N5)) D d'&DH
BEEREIE r = 0.850 (light skin), r = 0.720 (gray (N5)) THE (a=0.05) T
H% (Fig3-6-3), TI-MORME & OFZAEBIIL/R N, Lo T, B2 FE
Bl T2 (red - green) ] IZBET 2D TH S,
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Table 3-6-1 Principal components analysis on Scene
A(n=56); Variables X1 to X10 correspond to observer rating
value of print No.1 to 10.

. Factor Loading
Variable i m m m
X1 0.233 0.631 -0.074 -0.606
X2 0.611 0.173 -0.137 0.415
X3 0.419 -0.227 -0.667 -0.430
X4 -0.335 -0.731 -0.441 0.103
XS 0.471 0.506 -0.249 0.266
X6 -0.661 0.239 0.298 -0.405
X7 -0.849 -0.213 -0.093 0.066
X8 0.616 -0.161 0.627 -0.023
X9 0.308 -0.699 0.466 -0.115
X10 -0.599 0.582 0.102 0.308
Eigenvalue 2.929 2.228 1.444 1.082
Cumulative Proportion
0.2929 0.5157 0.6600 0.7682
x
light skin
: 5
10 6 o
O
12
: e 10
: O
b’ 0
40 ::
~0f 9
10 o)
76 5 10

Fig.3-6-1 Reproduced colors of “light skin” and “gray(N5)” of
Macbeth Color Checker (Scene A), which are plotted in the CIE
1976 L'a’b" color space, reference white CIE Dy, Numbers from
1 to 10 indicate the print numbers.

X original color of Macbeth Color Checker

O: reproduced color of Macbeth Color Checker
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FIEXNPOHRTFAREEAED eray (N5) OBFHRED b'E ORI
W& r=-0643 THE (a=005) TH5 (Fig3-6-4), £/, HETII/z L,
RWT, B light skin OFIRAO® )" EOFEN r = 0562 £E <, BICHTFA
FTEDOHSHED K EU No.3, 4 & No.8, 913 Fig3-6-1 IR T LDz, bilhe T
TIEEL TWa, 28, MOREEEOFERMEIZRW, LEaN-T, B
3 ESHT TEFA (blue - yellow) | ICEET A4S TH 5,

B4 ERSORFAREE T > FD RMS BUREOHBGKIL r = 0707 T

B (a=005) TH2 (Fig3-6-5), £/, A, BE, BRICET L5 MEM
EH BRI, 7ad, RDIRE & ESEOMBERET r = 0948 T, fitgiE
EH A ERTORFAMEOMEREIL r=0.782 &1 %, /CRIVOEAENS 1T,
BIK&E vy — I WAOIRTENRH O, B 4 FTRHIE TRRBE RS v —T X
IZBT 2 TH 5.

=2 A T, BLAITIERERLREZRWS, ERTIE THEE 40 &
PLE) ) O N—TTiE, #1ERSORTFARFTEE [AFH (red - green) ] B
W TEHOE S ORE ), 82 EMH &7y WEERMEBEZERL, [H4E (40 BRI
EXERSDIEFENANNKRD D, ZO% 1 WS E BEOBSDEE] & OME
MARTH2Z 8, 1.4 8T RULDTI—TTIE THZ X - X
DREESMN TEFR) ICEREL TSN EEBBRND 2 BN s,

Frz, =2 A TRRINEENSDERSSFENS TEE)] OBERHE &
Nixino7=old, 7 NOFELEMITOBEENRAELS NosS - No.7 2%,
EFOEORRER SIS, TRE] OERERD TEHR) ORI nizs]
BEHbHDEEDLN S, '

(2) ¥>—>B

— 2 B OEFERIVEFARTESL Table3-6-2 12, BAED light skin BL
N gray (N5) OFBEZE Fig3-6-6 1R,

=B TWEHEINSEI EFRSETHERFME 1.0 AL, BREFEE 66. 04%
ThHd, ¥—> A EFERIZ, EBERDORTAREE T > NOBEERME &
DO ERD, BE (@=0.05 ZMHEBZRLZBEENS, EFRIONETHE
U7, |

=2 BO¥E 1 ERSORTARER, HEoHs0BE) SoMEERK
M r=-0708, [EEWOOEE] &r=-0672T, AETHD, MOKHEEL
ARSIV, LEMNST, B 1RSI NEE ICHETLIENTH S,
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-
(@]

loading
(@]

Factor

Fig.3-6-2 Relationship  between
factor loadings on the first
component and 7  (SceneA).
Numbers from 1 to 10 indicate the
print numbers.

.0
= -0.643
= .8
c I g
- o a
by 10 ©
= o )
- ¥
: 1O O
20
- o
pud 3
. 30
- kd i
10 =T RS

Fig.3-6-4 Relationship between factor
loadings on the third component and
reproduced colors of Macbeth Color
Checker {gray(N5)} ; SceneA). Numbers
from 1 to 10 indicate the print numbers.
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Fig.3-6-3 Relationship between factor
loadings on the second component
and reproduced colors of Macbeth
Color Checker (light skin; Scene A).
Numbers from 1 to 10 indicate the
print numbers.

1.0
F=0707
fos)
o
© 10 20
° so ©
= 4
{:}-
e 80
c
5 180 a0
= 1O
-'LG i i
20 40 &0

BME granularity

Fig.3-6-5 Relationship between
factor loadings on the fourth
component and RMS
granularity of the test prints
{SceneA). Number from | to 10
indicate the print number.



Table 3-6-2 Principal components analysis on Scene B(n=50);
Variables X1 to X10 correspond to observer rating value of print No. 1

to 10.
Variable | Factor Il;c:admg m
X1 0.766 0.291 0.186
X2 0.861 0.056 0.163
X3 0.420 -0.697 0.100
X4 0.230 -0.779 -0.094
X5 0.316 0.594 -0.464
X6 -0.640 -0.258 -0.433
X7 -0.525 -0.292 0.156
X8 -0.515 0.359 0.601
X9 -0.711 0.175 -0.372
X10 -0.479 -0.011 0.639
Eigenvalue 3.347 1.848 1.415
Cumulative Proportion
0.3341 0.5189 0.6604
i X
10
i light skin 80
10
% i
b i
ol
lo
o) o
8
-0F 8O |
-10 0 , 10

Fig.3-6-6 Reproduced colors of “light skin” and “gray(N5)” of
Macbeth Color Checker (Scene B). Symbols

Fig.3-6-1
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2 ERAEIHEFARNEEAEOBRBEAD o (light skin, gray (N5)) &D
FEBEMRELD r = 0.804 (light skin) , r =0.659 (gray (N5)), HiREB L UEEE
& OFERIMEE r = 0.695 CKDIREE), r=0.791 (f#8iE) BB THSH. /-,
a” (light skin, gray (N5)) &EHRUREBLREEEORICIZMEBIZRZW, ZOZ
N, B2 ERIIRRB I NERON S 2 EE LIRS T, TRERA A < red
FZOEH] XE TRRAE < green ) THHEMEEXZL TV,

Lo, BB IOERGOERDATIE, T2 BEU 137 5L L
DTN —TTIEE 2 TRHSORTAFEEABERZMHEZRLEZDIL o (ight
skin) DA TH D, TNSDT)N—TTITRIREITZHE 3 EloELTHEEN
5, B BLO 36 BT )N —7TI, % 2 ERSEEHA, RRE
RENHEERBEEEZRT., ZOZENS, BT LHEHREKRNES L TEHME
IN=OTIERL, AR TOME SRR TOFMMMBELEZZDIZLSER
His,

LT, $2 F0E (B3 (red - green) ] BXN TELR) 1I2BIT 2 5%
DTHDMN, 1A (ed-green) | OFNETHHEEDNS,

%3 fﬁﬁﬁ‘@?ﬁ?ﬁ%li, BED gray BE N light skin OBEBEAD b &
DOF EARBEIER WD, green D PEITEETHD, LEN->T, & 3 Em
I green (Z4) OENFKRNN D TWED, HENN> TWDLENERT KT
TH2 (Fig3-6-7),

®
30
green
8
ba mo 2
20 100 4 (o]
o]
7
1§
5
6) 3 s)
9 OO
1ol o
-40 —3t0‘ -20
a

Fig.3-6-7 Reproduced colors of “green” of Macbeth Color
Checker (Scene B). The prints in the area [l indicate to have
significant correlation for the third component.
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L, BFHOELOBITIZBNT, >—2 B O 2 ElRHELT, green
D by ICET LM SN EEMBL TWD, i, FHEEZO/SFIL
DT, TZ4E0fE) & TIE) ORFOHELEZ2HMELEZLETE2H00
%<, =R —DOFETIE, ANINEEHRBEAETH > THUBLUADE S
DIHEN R ERBGENH DI LERL TS,

(3) >—>cC

=2 CUEE S ERAETTREAME 1.065, REFHRIT 8020% 725,

= COBEBFMEBLUVRFEARES Table3-6-3 12, AAZE® gray (N5) B X
X light skin DB B % Fig3-6-8 IZ7RT

Table 3-6-3 Principal components analysis on Scene C

(n=53); Variables X1 to X10 correspond to observer rating
value of print No.1 to 10.

Factor Loading

variable n 1 i v v

X1 0.337 0.520 -0.256 0.486 0.356

X2 -0.443 0.269 -0.429 -0.486 -0.229

X3 -0.016 -0.267 -0.777 -0.111 -0.195

X4 -0.798 0.122 -0.009 0.015 0.474

X5 0.675 -0.041 -0.296 0.441 -0.190

X6 0.741 0.041 0.068 -0.258 0.190

X7 -0.129 0.662 0.569 0.001 -0.220

X8 -0.201 -0.814 0.199 0.120 0.390

X9 0.656 -0.271 0.367 -0.430 -0.064

X10 -0.395 -0.334 0.259 0.431 -0.589

Eigenvalue 2.598 1.717 1.510 1131 1.065
Cumulative Proportion

0.2598 0.4314 0.5824 0.6956 0.8020

D=2 CTH, B1ERPORFATMREERE (MO, 2, N5) (r=
0.833~0.740) BIWRa" (light skin; r = 0.757) EOMEBENEETHVE 1 Tk
S TEBET red RZ2HT X0 HERE T green REHFON) XTI, £
7o, EESDOBESE o (light skin) OHEABEETH D, ZOHEBITFHET Y
SRR TA-DBEELCONBIITERNY, ERBIOERS DT 37

BUE)] OFN—T T NBE] OALHERERMHEENRSD L, BESOMHEE

DHBERELIDEDTH A &, BLUT—2 C TIRUAIZER L2/
Bir<, gray OBBEALVEHENSVWEEDLNSIZHENND ST gray &
DN &S, NRE) OFITHKEL TWD AR AE W,
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light skin

Fig.3-6-8 Reproduced colors of “light skin” and “gray(N5)” of
Macbeth Color Checker (Scene C). Symbols correspond to those
in Fig.3-6-1

2 BT &, 83 ERSIIEDRER X OMESE S B MEENH 0,
Ba [HEHE), TRERBIUOT vy —7E) BT TH S,

84 ERSIEEREEEOFERBEREITRWY, BTARMECTAIERT
BEFMUTAINLNSERLZT ) > NTHS Nod, 2 BELW No.9, 10 IZH
SMHNCENDR S TH D, BFEMENETHS Nol, 5, 10 ZEEL X)LR
FRETHIN, BTHD No2, 9137 NEEWMENWHDEFNWHDTDH
0, TEBENRIT 4T LPEN ZRIRSPEEZSNS, 3.3. 4 HTH I —
A, BOERIIODWTOE 3 EFRAT BRI THLENED] D
BABHEEINTWASA, MRE) WAL THREARSNHEHINEZZ &I
5. Tz, BEICREALT 2 et c Nzl &3, 20— TIRBEN
BHEINEIEZRLTNS,

5 EROEEREMEEOFRMEITRNWD, BEOHEIFA (light skin)
D b E DRI r=0.565 SMUDOEEME (r=0377 LLF) EEREDTH 3,
F7-, AFARMBOHEMEDE ) No.10 & No.8 IR U RN % by HHENIZEAL
XHTHERLEZETY O RTHBIENDS by KHETARDEEDNS, iz,
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o —2 EHNX by D DOFGRMBED > 7ZDIE, BIFTMETRIRER 70% %
B2 2 NS by AENCMMD > — > K DIELS L, by HEOHEENE
Mol EiZxih L TWwas EEbns,

3.6.4 —OEMEOFM

FEREM (3. 3 #) 1I2BWVWT, NSIIIOBIET (> — 0@ o
HBHIEMNS, =2 A~FIZDWTI—20 HEME~2 TN ox#H
AMEETY, FEFMEE S b0 TAMOEOEH] BL RGB RO D
ZER RS S & ORRN S TEENEM S ) OBBEIZDW TR LE, 28
EREEEIFEDERE S LTI, f=0.1~10 c.p.d I2BT 5 E B L5 (H) & EE K
AL D TH S, HL H D& RN,

(1) FHA57%

FETY R =2 A~E BXURY—2 F (Fb, Fg, Fy, Fr) TRbHEH
FEAE M =T >k QL ¥ : 12.6X 17.8cm, 1SO400 @D 7
AWLINED T NEFER) 5o

M OAN B 20 A

FE A 7 iR MEGLEE, TERURLETE) T X D REBR.

i 2% & M CIE Dy IR U 72 &5 A 36 4T, 2000 Ix.

IR IERE 50~60cm
i 2 # : Munsell N8

(2) FH{mKsR

=2 DINT =AY MILD f=0.1~10 c.p.d I23B1F 3 H/L H. (RGB 5D
HAESE) & FEFEMOMEBERENRDEN o /- =03 D% Table3-6-4 H
L\ Fig.3-6-9 IZRT,

H/L thIZ X B2 FEFMONEN T £=0.3~3 OHFE T, >—> CHARDEL,
—> DABBEL, BERUCEMERL TS, EEIEMIC L 2 IER & il
THHEHROIE, HLILOEWS—2 A, BOEEHEETIE (X AYEL,
H/L (DR NS — 2 F-b 2RERFME T Ee MEMX ) IE0EEEZETWL
5. BIZ—2 A BETINOROEROHMNE R, FIH > TVWATEOIHS M
5, BREEES OB WEKRIZZ > TWa EBEDbNSA, FEMICIZ LA
>IN EEEENTWD,

FEFMTILS—> C, Fr, Fg EAYOED HDDBIEN/NEL, Ny
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PVEHETSEURIN EALICZ D, RN EMIGI<EBRT 2 ANEE SN 5HEH BRI
FEITE S TN ER ERE S N A Em NS 5.

SEIOFHOABEB®RD S S, HYROANEIRB—2 Fr, Fg, Fy, FFb ® 5
BAIZDOWTOAFBRIC H/L & FHFAMEERD, HBEGRKEEHRT S
E £=03,05,1D G DT, r=0994~0.997 D TEVMEZRLEZEMNS,
HROADEIZEETIUEL, f=03~1 DG RSO H/L A TEE M X
WWEHELTWD EEZ6ND, P, FEETIL, RGB OHHMTIY L NENY
(R:G:B =3:6:1) T, HAEH DL HBERBTE WEAD B - 7=,

£z, LEBNEO O SHEBENRENZER— N~ NTH B —2 A, B,
D @ 3 # T, FEFMEFETMOEDIEMIE—EL THD, HOEBEMNZ
EEEEOEBRICDNTIE HIL hEEGOEMSIEELTE5Bbns, -
2L, ¥—2 E QXD EHOANYEE TIIEE MM IC LR EETE T,
TEM ) PRI NZERNHD, 1| NS0 OEOEREY, DEDOBERE
725 EBHNS(Fig.3-6-10),

Table 3-6-4 Evaluation on the scenes

SCENE C B Fg Fr  Fb A E  Fy D
scalingZ Thurstone V 2734 1370 . 1.539 1871 1.046 1118 1.244 0988  0.000
=03 Blue 0370 028 0214 0343 0111 0331 0244 0247 0188
Green 0403 0357 0219 029 0143 0301 0236 0118 0.141
Red 0396 0320 0279 0234 0217 0195 0.8 0126 0088
Simple Ave. 0390 0320 0237 0291 0.157 0276 0223 0164 0,139
3
’ ¢ I Colwcueih) |
Q e
=0.852 . YL ace i Wi( oy fperson n_}
2, £,
=B [+ g, Ll
& © 2 ¢, o
R ° £ @®
2! — N
B
4] O + . { @~
0 0.1 0.2 03 04 0.5 O 5 10 i5 20 25
H/Lratio(f=0.3:Ave) Face area of the prind(%)y
Fig.3-6-10 Relationship between
Fig. 3-6-9 Relationship between Ny ‘ ‘ :
H/:I: g holocical seali face area (%) and psychological
» . o .
L ratio and psychological scaling. scaling.
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(3) fERME

ANYBEIZPTAHEENRERO MEHEES) 12OV TE, | AYDDOEDHE
BoMgEIlzhsEEZONS, £, EOMBEAREEDHEIL =03~1.0
c.pd TR L= 22MBEWE D HIL (LN F S5 LTH D, G s & DS
by,

B2, 1L A D OBEOEER)NRENT—E, BEEOD HL ERNESTH Y
TIWIREHR R E NS ERM N D B

3.6.5 E£&8
B, PSEE, mEL AN, BPRET ) NOYENEEOEICEDRED

Tﬁibé@%ﬁj@ﬁﬁ@ ERDDEER VT &I S, 334 THE
Blonwinos—2onTh &) ICBETA5EREDN g, by HREITTEEL
THIH XN, rg DY by IWERL THE EINZ, & — 2 THHEINZRS %
Table3-6-5 12777

=2 CIZDWVWTIE by OERMMO > — AZ~ /NS W dld, by HlANC
GG RINENF N -7 2 £ (Fig3-34) WL TWD, £z, ¥—2
B T green ERMCDWTOERSNHH I NI &b, 334 THTH 2 Eky
E LT green IZET BN EEMELTED, AR ITELT
IO ERZ S ATHOEENZIFEL SOEIIEN LR,

CEORMEB L O E | ORI DONWTIES—> B T IEH) SESL TH
Hah=fbdhsh, FERIE, 10~8%DHFFATHD, WTND—IZD
WTH Mg  BE) oF50F0E <, BED 35mm 74 J)LLANS 2L
HADTY > T, BIRELDS T NRE) OZENKEV, DN
RBEMDEEZOSND T~ A TEREFEOFEMNENDIE, F—FL—hT
ITEERME DB ENHTLHEVIEMICIEDRAS NI EE2EKRLTNWEER
bbb,

Fe (R CDWTIEHY =8I MO 70#EBE (A7, AT=S7 0
¥ o) MBS TWiz20—E L @RI 7ang, TREFR) ICBEd 2 Ekm & TR
o) WBTAERDDFLSRDLENS, A1 =05~06 TIIRIREZEICELL
TEBIMICRET 2 HEEIND,

Fi, ANMEFEHEMARELZC—2 A, BIZHL, >—> C TIZEBEDE
RS 2 gt E Nz 2 &, o — TN REERFERS NI &%
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RLTHED, FHERREL TENFICEEINS Ty — A ThnWEs, BEER
MEEIZRDETZENOINNZ S,

Table 3-6-5 Principal components of each scene

Principal Scene
Components A B C
| Gradient Density Density
(face) {Color{r-g))

i Color{r-g) Color{r-g) Gradient
Graininess &
Sharpness
il Color(b-y}  Color{b-y)
Graininess &
Sharpness
1Y Graininess & - Density
Sharpness
v - - Color{b-y)
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3.7 EBMICRANSIBZ TV FOBERSRMY

3.7.1 F—VORFELVLEEBR

=2 A~C BEUD, E ORRNPSHFELVEBROFHFIIDONTERT
Do

B —IZBWTHEIMET, BIRE 67%L L BERQIEHR S OFEME (R Z= Y
PLEDBEIRER) #1577 > ~® gray, light skin OBER A, b)YDINEFIGE
% Fig.3-7-1 137",

SEIS{# 13, Macbeth Color Checker@hght skin (original) D h, 2% L+1.4~-28.6°
DOHEHPEICH D, £z, C,EFTUIHIV (HBE) LKL, 7> 2 EkD
BHORO DER L7125 gray DBEHIL, C,=4~10 (@S0, MDD P'=0)TH O,
BriZAR— b L— K TIlX, gray @ blue~green FIHINDRFOIL, HBEINTWD,

e, INSDOSEHBED—2DOL, =2 CEHRNT, bFELVnE
SN TUERD, AT=NF2ZAOHFLNoDELET) > h&ED b ARANS
I BeBE(p"=)blue AA] (light skin TIIE >V RDHR) 1TH-o/-. DT &1,
—MEBIC K SHEMME TH L2 L eERT HE, \WETZTEHERET D
— > Tld, light skin OBFEFERHEMINCORE 7 ROTY) 2 RBMFENTY
HEWA D,

=2 DIZDWTIH, 74 )VLOMRA%EIZEED ST, BZE(ight skin) DEIR
BD h, WA P (RAE) OESIFIFEELWLWTY) > NOFENE W, >
—2 EW, ERONIBEETHERTLZIHAOZNEEISNEL—2THIN,
ﬁ?ibb\&é’ﬁﬁ_ U2 RO light skin DFEREMAOIE, > —> A~CIZiHWV,

=2 DIZDWTHE, NBUMIEET 2E072<, FHMESRNBBOT &R
%‘c’f?’t%t&), TMEeEsfoiFEL T Wl nzZEEZ N0, —Ka
—H—D/ETHEAMEED S —>TiE, NENEHINDZEWAED, BT
BMET HEEEOEHRIDBEEOA A—JICERLEHEREERD TVWS &
%i%?’té

> A~E OFHEZET 277U 2 SO AYOU AT DBEIREE Fig3-7-2
Jﬁ@“o R \I/—-l\@tzlim}%ﬂ@ (=2 A, B, D, B) I&, a¢=10 fHEIC
LR TR, =& THARIZEND ZRETTHO, h, TiE+18~63°
DHEFER>TWVWD, 2B, ¥— 2 Ed, 3 HOANYEETH M, B, &
HEEDBIZRLE > TVRDAR, b, 1T FELLAEREADOEOEOEIMR C',
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BRI L'OEEEZEND, 2O XL, AA, BEABLUCEAOFEL N
MADEREEMIZZOTDETH DI L0 LGl TW5,

e, WWELWTU Y hoBLE Gtt) L3 70~80 O#iFIZH 0, HIEk
BET04~025RE LS,

20—

X Original light skin | x
+ Original gray(NS) x
® SceneA
0 SceneB *
A SceneC
* SceneD
& SceneE

[43]

b*

(o]

ey

a*

Fig. 3-7-1 *Light skin” and “gray(N5)” of Macbeth Color Checker
reproduced in the preferred prints (ratio of choice =0.67).
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30 —
25 &
b
A
20
. a) a’-b" plane
b* 15 ©
® SceneA E
* O SceneB |
10 A SceneC |
x SceneD T
q |_© Scenek |
5
3
¢}
4] 5 10 15 20
a*
90 - [
80 -
oX
. g x b) Relationship between
70 - ] w
®SceneA| | h,,and L
L* o SceneB
A SceneC
60 X SceneD g—
¢ Scenek |
50
A
40
0 20 40 60 80
hab

Fig. 3-7-2 Preferred skin colors of each scene.
a)a'-b" plane
b) Relationship between h,, and L’
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3.7.2 HELLWBHROEH

FELWTY > bbb plane)ld, DI —>TEHEEHEINZBOERNE
BEHThHHM, —HiyaR—kL— T light skin OBERANFEEBE light skin
D hy KOH red fIICHD, MDD gray BEDITIRBENBA I NN T &28, ZiF
ANSNZEHEERD, —H, NOREBERT—ITIRZWTY > ~Tld4Y
THIVIEWEENRD 515,

R— b b — hBR IR BB TIZ green - magenta FHDZEALIZ T blue -
yellow HEANDEALDOFBEEDENRKE WV, BIZHEFEG LI LTI, 20 1K
ISR WETE 2 Z T AN D EAN S B,

BEL VL TE] OFSOBRENEETH O, HEDOES E7213 Munsell N6.5
OBEBREBELRETORBEID NO—INEZTH D, D BRI 025~
0.45 OEFEMN, L T66~80 EETH 5,

/7, EEDOEREHITRRRBROE— 7 DB EE A AN 1 B Y (Munsell
N6.5 T 0.05~0.1) > 7 b§ 2 &z, BELNXNVEOBRIRROENNE L /L
HIEmNH D, 20 RiTkh~x 40 LI LTI, N6.5S) T 005 BESWEHIEFE
LWweEahsd, LML, WINOFERITBWTH—ELLLOBEEL X)L (N6.S
DOFIRBE 045 PLL) TIHIFEAEZTANSGNT, KEE L IV AINDHE
ENE N,

PEFRAEAR— N L — N Tld gray to gray OBRHIR T 7 = 14 BEMNFENTW
B, £, =2 CREBEOHEBEIGWNE(REE), FEMIZ, EMER
HENBHL—THE, #EHEOEWTY S IRLDRDSNTED, R—kL
—rEDEED, LDEW MTF PNERINS P2 EITHIEL TS EEDN
2, 77, 40 RULETE, B—FL—RMMIBWT, KRESESIEZE 20 1212
Ficid, EELTWRW—2F, BREZERTL2EANS D Z L3, BOMED
fill, 7V SADETIHEOER EEHBENORELH D EBbN 2,
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3.8% B

EDFMIZET A ERDDTOREER, WINOT—2THE | FRHELT
r-g (@) HBEDEDD by B)HEICELE SN THH SNz, £, F—hL—F
TIZ, Macbeth Color Checker @ light skin D IR & W F AR & & OAHBENE
2577,

SEYHEROBREWEICHT DERDONTIE, @) NBE) OoF5N
TN —>ThEL, —BI1—F—"NFHTS 35 I U T2 )LbLn5 2L
ADTY 2 RTIE, KIR% (RMS BDREE 26~40 (D=1.0), CTF=0.5 D%/
¥ 2.9~3.3 linessrmm) K0 HEENKZ, £z, R— hL— Tld Macbeth
Color Checker @ light skin DEIRES AW DEOE 7 DIRE & OFBENE WY B
Aot ENBERE, AMOUANDEEINKE N,

BEOFELIIXDODNTIE, FO—2TEHEEHSN2BOBHENBEETH 5,
FlzZE, R— L — ko &, AEPRLET S — 2 T, Macbeth Color Checker
D light skin OFRAIL, FEAEZEIZH LU hue-angle AFREEA AN H B H DWUF =
N, LML, ¥P»—2ic&-> T, NBDADFFEL IR TERL, FU >
FROBEDBIZDWTHIHMEN R ERDBEND D, —KRI—F—DT1) >
N ORI T, BEMICILBOFENIN TS EEZI 55,

T RDOBIZDNWTIE, BEFIVE S —ICLBENRKELS, MR - RIK
EPEIZIBFELVWABREAOZEI/NZ W, RUKEDOES, sFEEST
U2 NOBTRASIZLBFELWIBEDOEWVD, MRV AMOETH 5,

EEDOEICLD, — B2 —F—D ) > FOFHEICBNT, lEADH
BB, BA4ETIE, THFELWAE] M T, THlE)
OFEZTY, FELWAIIBERETHERICDVWTERT 5,
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F4E HELWINBZRETHEE

4.1 ¥ B

4.1.1 H&ERME

AETIE, YUCNOMETEEHINDS () OFELIICDWTER
FEETD. T2, FHMEEORBESENS FELWILA) 2RETIERICD
WTERT 5,

EEDBEICLDEOFAITDNTIE, F4, HHOM, s EOs
RS OBFZENfTHh, HMEASUERIEZENIER "IN Tns, FELWVLILE
IZDWTIE, Bartleson @ THL® natural color & DERIEE) ITIEWE T A% 2
MHBN, BRI, FELWIEIIHT S AEEOLBEOII 22170,
HEAE (HEAAN) EHATRIGOHFFHBICENDD, BEAEDORERIC
DWTHELTWS, IN6DZENS, ILBDIFELIN TPlogtEel I
KDHESINSD2HORSE, ARUHBAEMTIE, FELWLWINARRIEEAEE
WRRNWZ ENEZS5ND,

AETIE, FMUEABABETHUENERZSDHAFREREE AT TAH
B CRT.) ORBEENSNXNELT, HFELWIGBZFETHIERICIDWN
TERLEZ 2 FiC, HEFSUEMIEWHERIZIDNWTIE, 2FER2E T
B OE{T 57z,

¥z, EIEEXTIHE, BRI —OEEBIZHILEZFHEZTOI 2D, HT5—
74»Amb®7U/Fk£%%%%ﬁoT%t@ WL D & % RARAIIZZEAL
TRLQICERAND DL, BLOEFERERT 4 PYINEBEEO— 1 —F
—ANDEFDIFRNS, FEOERTIE, T4 0FINT—FEHWN, BEEDIL
B DA EELIE T ) ML DERETo 2, £, FHMEERIE,
— > OMEZEEEL, SCID ODUETMEAOEETH SR — L — MNDOZHE
ALTEBHICX MMM ET o2, 728, EIBETIE 74N EDT Y-
RO MO—)VERELTEELR)NTOMEEZT> TEEN, AETIX
RFTEHR o O R BE(MLYDO—R E L THYEHE O FME 21T 5 7=,

4.1.2 BMEFZEICDONT
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(1) —xtkbEk oK & &

%3 EE TOREER T, @%tbf%w%f%#%b%?mMﬁwhﬁ
TIT> CT&Ez. —x LR, 2 DOR (B ZHEL, BHEHET 5
FEAHIETHD, MORBRETHHBICKIGTSEMNRH DN, £HEEHIIDON
THEBHET 520, ZROBEBREZFMT 55E, HERAHMND, FEEOEA
HRNLNEWSHERNH D, £, HMWREZHEHTHITIE, EbOTH
HTHBMN, MEHRATMTIIRLS, BT, TEHNICRABETHIEEHEE 5D
WCHIET AR L2 T sanEnsS REANRD 5, '
(2) —XFELBE SO FME H EDFERICDNT
— LR & RFNA T T —EICKBHRIZDNTIE, MEMSBSNET—
FIZDWT, FERREN WV PEINTWD, £z, BEIZOMEBERICH
WTNRIIOEEZRBT 572, >—2 D, E OBFFMOERTIE, LI 2
2 BN 22 IREZHA L /=,

BRI, JEAEOBRSEG S WA, JEMZEMICLZbDTH Y, ElL
DNV DT DT, RE(ICIZHEENZ VW EMNEL NS,
REAOFHREZBEAT SI121E, W & OFEEIREDS 50 2 FES RN
BEIZIRDZONBEWYEEIN TS, TOREREICTSHE, FAE 10 KMS L
fir 2 M DBIRTIE, RERIZIZ 250 ADNXRIVISBRFEER 5,

= A~C OEFHEOT—F (—Xtiik) 2HWT, —®itEoes—
IMNEDBINRE L 2MOT—I N5 DBNBELLBL/-HD%E Figd-1-1 12
RY .

AT 2 #o@BEIRETIE, BT 2R, %7‘ 5 % L bf:“"ﬁt“ﬁffé:
EMWITNA, — R LB DBIRE SOBLAT DT > MTDNTIE, SERIREAUF &
AE 0 D, LIERST, EMOT) > NERET DI, fﬁ@ﬂﬂ‘ffb%
M, 7)) 2 NOIEGATIETER,

2B, JESLE (BRRIEETE) 9 &—XH#EE (Thurstone v) D5 DA %

FTOWRERM L7201 Z Figd-1-2 ITRT A, r=0.999 48D THWHEZE R L=,

—xfEbEiES, B 3 EOGFMEOERI K TIL, 78 BOLEEZ{T->THY,
N%»@f%%%%%?%& — ML —F—ZNRELZERTIE, FTEKEK
WBEREIGEWEEZA NS, £, JBAEICDODWTS, EATICEREEZ £
BEZEZOENDED, ZEOY D TIINVOFTENTET, HMEOABHADE N
HET, ULNDHEMEDLRNTEDHENKRELEIND, FIT, SEOHE
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$ [} e SceneA
8 o SceneB
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Paired comparisons: Ratio of choice( X 100%)

Fig.4-1-2 Relationship between paired comparison and rank

order.
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Method of Paired comparisons (Thurstone V)

Fig.4-1-1 Relationship between paired comparison

method of choice.
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4. 2 BROHMEBFEMAZICONT

4.2.1 [IL®HIC

BEEOEBHEOHELL T, —MILE, RAH5FT) —#HER%< A
WENTWSM YN TNS T Y AR INSERICOVWTIML, [HIE
REBEP TN S,

A=V OEEFMTIE, L'adbSEROSEEBERE BRI (X
TR BOERZ BT ALEREL D E0H 3,

MFELWILE) 728, BIERNER)L O I 25MTE, RMVEETHLE
IS AETERDONFINERANS Z EMEENS, —FHEEETIIY YT
WEZE n &T 2 EFHMEIERD n(n-1)2 £720, 15 OFEMTH 105 B O LEishs
BETHONRINOEFEOMEN SN2 X -T2 5, £/-, —ifk
BOEZHX T TH D728, NXINEOT—& DIz B0 TRIRER O —F
g U bRl O —3 &7z 5730,

—75, RANAT TV —ETIRRINAFTY —I12 £ D < M S E A T RET 5
DN, BEETIEENEVIGE, RBEEI LSRR IC A 20 d
Do

ZITH, ZEOEHERINNATT) —IC X DRI TMT 27D,
A EGRZE BER OB, RHEMIC—ERICEREB L RN EE
ZBFEL, TOFEDEIIDOVTRF L,

4.2.2 ZRHFHEEEICDODNT

I TRETSFMEERIL, A3 Y1 X1 HOBE@ICEER T > ~ 36
¥E, U POANYONGED DI OTF v 7 XA o' b OBLIZHE W,
FHHOKEELZDDTHD, 2ERN—ETEL20MNBMTH2, Zor
OEFETIE, NFRIVLELZ DEBRIZDONWT, SELHBELENS, BEI-%
FNHF I —ICKBFHEZEITD Z &N TE S,

Linl, 1HHEIZEZOFMATY > MOREBEIND =0, SBMICEL D
P REMRAVNE <720, —RIZHEBEL TWS L S 2L ¥ICHAREHOE
BBLUVELOBEBOBICL A HEDEENEZ S5,

EEFOYBDOEELY, YROAOFEZIZIDNTIE, WIFhbBIFEL L
MBIZHS PRI EINTND P9 FU S h o CHEEO T
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HADOEEBIZONWTOREIIRINTNAEY, FEESHOFEMT) > NE 1HE
HWICEE L7256, MR ERDOFEDOATIZRL, FRICEBEEINZT
Y MEFEEINRTWREDLEMERICIVIHEEICRD Z24E D2 &D
EZ5ND,

T THREOFEDEOTMIC DN TIEL, FEMAFRESB X OERER.2 &) I3 R
IRBEGY A XOHE, BRAGEOEEZRETHIEICLDIT o,

4.2.3 RBFHE
ERICER LU 4 LOFTMATY > oY1 X, AOEHFHZ%ICDOWT, Table
4211277,

Table 4-2-1 Sample prints

TEST 1 TEST 2
SET | SET Il SET Ill SET IV
SIZE(cm) 16.0x11.5 6.5%X4.6 6.5%X4.6 (6.5%4.6)
Number of Test Print 14 14 36 36 prints/1
sheet(JIS A3)
Chromaticity L'=73 L'=73
a'=12~20(Aa"=2) a=10~22 (Aa"=2)
b'=7~21(Ab'=4) b'=2~25 (Ab'=4)

SET( | and II') and SET(lll and IV) were used for test of influence of print
size (TEST1) and the presentation method (TEST2) upon evaluation time,
respectively.

FERA T S MR- N~ TABONESS O o' b EELEH b
DTHB. | EHOELRISETOERGBIMN TOLMBESBEIIAd=2, A
b'=4 & L7,

SET I IZBEE U > b 2L HIAHE 60X IS mDRKEZDBDTH 5,

SETIIL SET I &ERI—BTH A XDAM 1/6(6.5X4.6 cm)&7z-> T,

SETIE SETII &R—Y 1 XT, SETI® 4 OBEZSOHBOEBGKETH 5,

SETIVIZ SETII D 36 LD 7' > h& A3 H A XD 1 HEICAED o b ITHEWN,
REMICEEL-DDTH S,

728, SET1, NOABEOAIE SETI, SETIVORMNS o'-b" & E TH.OER
FIHEET D 14 HER—DHDTH D, LEEN-T, SETID 14 &4 <FH
—OEEMN SETIIICE END Z &I/ 5,
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SETIVUANDFEMA T U > ME, S5 ARIEFTERSN-IRET/INR))
IZEXN S,
2B, FHEATY 2 NONEEHRSOBDREICY - TR, TNETOER
TEFRBI ENEEZSHEICL THRE L=, |
Ee, INSOERT/SFIVIZFHER 7Y > O & (SEDIZD W THEET
MZ{TS T EIITRB), EREMOIEFIZODNTIE, NRIINOEEDEEEE
L, NFNTEIERTHIHOEFEEILI T,
AT O NEHLBEOERFMHIIRDEBD TH D,
(EBREMH)
FEMEE {5 0 SCID Hifg © R— L — ) ODEEHTOEDIBZEALS Bz EHig
H 71 ¢8RV > 5, 200dpi, 24bit
NIV RBE2TAN (B2 A, HETA)
RN AFHE A YT Dy, 2000 Ix.
A 5 BRPERAIA T T —ik(Table 4221280 THADIFEL X 12D
W EH
B @ REIERN, D, 2 EREF
ERERIEHEE « iR E L2 W

Table 4-2-2 Five categories
and corresponding scores

Category Score

Excellent 5
Good 4
Fair 3
Poor Z
Bad 1

4.2.4 BRERBIUER

40 D BRI IR R D LLBSS S SR D W T Figd-2-1, 422 1277,
Figd-2-1 &, FU/S%)LD SET I HBXW SETT (EFEY A XDE), Figd-2-2
12 SETIIB L NSETIV (RBRFEDE) IR 2 MMz TE 5 X512,
FNETNTELREEZMEB I OE#HIcED, Yoy kL, 2Oo7Oy b
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MEHEBHEE 45 EOERF LICHIUIHEAIEIC X2 5HERFRFOZEIZ RN T

EERDT,

s3]

3N

s e®

Evaluation Time of Small Size Print (m)
I

2

4

6

Evaluation Tme of Large Size Print( m)

Fig.4-2-1 Plot of evaluation time of large print vs. small print for each panel.
Difference in the mean evaluation time between the two print sizes was small.

Evaluarion Time of New method (m)

10

Evaluation Time of Usuud Methoc (m)

Fig.4-2-2 Plot of evaluation time of the new method, "systematic
arrangement method" vs. a usual successive categories method. Evaluation
time with the new method shortened by ca.36% compared with the usual

method.




@Y ADZE (SET1,I) OREIC DWW TILEHERM O EHEHEICHE B
72N (@=0.05)DIZx L, ERAEDZEGSETILIVIZDW T, SET I @ 3Rk
D /SRIVEE 7 4 38 BT U SETIVTIE 4 D 49 WERZEZ4L (&
£, @=0.05), FRAEMECEIESETIV) TIEIERIEDK 60% D FEE TREmAR T3
%o BIZHERETHMBROEW/STILIZDWNT, Efbh#E L WnwEma R S
Nz, o, NI EREEBEBEDHFVEHE LT WEDBRbH - 72,

PlEozEns, ZMEMEBIEITREMO/NNHKIVERY, 2ROEGOEER
EEFRICITOIBEEIC, ARRFEEEZISNS,

i, EEYA ABIURTAENEEFFEERICEZ 22 EIC DN TR
TREABFELTRODIENEZSND,

(O TV > N OFHIE R D

QE BRI BT 2RET 27U > N OFHEE S OMBEREOEEMH
Y& T 2 MTHT B /SR IVEHMEE R DB D=
DHENKINOFMEEANSEHELEFELZDFLO o W IEOZEL
S —ERKEBT S I LTk D RHMRD

INS5DOIBUB)DFEHEIZDNTIE, RO 2 FIZDWTHKEIHBRES =7
D72. WINHEBHRES5%TH D,

OSET 1, O (EEY1 XDFE)
(@SETII, SETIV (BRAZEDHE)

(DIZDNTIE, ABIRICEDE T > kOISR O B & LB oG
SR (BEER OESHICDOWT V REEfTo -,

@DFFELZTOFLDOEICDNTIE, a-b"FEEICBWT, &/8R)LDEE
MEROEEREEDEMUT 5 LR E &SRB FFELEDHN] %
koD, SETII, SETIVOEMEDZEE L 7=,

(ONWE a"-6" i £ T, SETH,SETVT® I&NXIOIFEL EDOHL) DAL
N7 RV %, SETIV® sheet OFLNEGICIHS T3 BEAZFEAE L, FOARE
BERAMICERA DB, FLAHMOBBENEETHINOREETo 7.

RERERD—E % Table 4-2-2 IZRT

(W~BYDRETIE, G)DET Y > NOFFMESOREE T TOEEY -1 X
DE T1H, TORFRAFEOLE] T28OT) > N THEEENE U,
() OHHEEDEEEBLIVCQOMEBEOFEEMSICOWTIE, EHEINT, FF
MERDOEEDHM/INEY — N 5lE, WRBMORIIHTT) —EEDBEESE
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REFTE Do

Table 4-2-3 Test of significant difference

TEST 1 TEST 2
(1) Goodness of Fit {distribution of observer rating value) Not Significant Not Significant
(2) Correlation Coefficient(significance test) Significant Significant
(3) Mean of Observer Rating Value (each print) 1/14 Rejection 2/36 Rejection
(4 Center of Preference(a’-b” plane) Not Significant Not Significant

(5) Central Sift of Preference Caused by Using Systematic-
Arrangement Method
1)z *test, (2)~(5):t -test( a=0.05)

-— Not Significant

2, HEOFLHMADFELZOFRLDS T Ml —EEZDEEIZX
DHHRMEVERO (@), (5) IZDODWTIE, BEMHOBRWHEIETH - /=,

2B, ERTIE, UGEHSVPTMEESR &R0, REGOUEREDIL gray &
neutral 7R AN EEAIT, BICEEBEINZEBR ENAHSNET 52 L3k,
MEEGORZEE HLBENZITICSWKRETH -7, ZOTEEEET D&, B
HIHHANDOEFEOREAICY /2o T, SHICKRNEET LI Y—AbH 5,

¥/, RFEHETIE, HHEEIRT, F—FHOESRERIEEGENELE 5
THRTAHZENH 5D, BREADOEZEOMEIZILEY TRV — 2 HF48
TIN5, LML, HEdNERZRD2FEEL T, BUNAOEEFMICHNT
HEHERDN S,

iz, T8I O HMICLEROFERIEELEETHHEP, LOERE I
Z 3 RITHENHER T A BB DN THERO—ERICHIED O DigE%
EANDZEIZE DB TIREE B 5,

4.2.5 F£&8
L OEGREHEMTMT 2 HEE LT, BEERE ZHMICELE T,
—ERELTRETAHECONT, EREEKLEZEDS, SRILTZ N
OREROERILICEDTH Y, HERELBEU 2 RIETE 3,
o, BEBERZRHNICIY NO—)LTE, FHESEENELATEX
N2HE, WPRELICHT2HEELELT 56, BIURRREZ S
ETABEEREEBNKRINTANOMBILICES EEZ SN S,
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4.3 HELULWINEOHKEY (BFBEXNKRELT) TODVWT

4.3.1 [BUBIC

NT—BHEOIDBDOFEL WHRIZDOWTIE, Z<OMERELL->TE
72. Evans 53, BIZESHBEINAIRETHHLN] WS EHEEOEERNY
MREZLEE 17 LTHBD, F3Ux LT Bartleson Y, lESCHFREBLIUOEDH
BIZOWTHIBOBATERETo/- 2, Thickhd, HOBOFEL VA
i, NEOREBEOEHMHELFECRETHD, MEMIZOHEIICD 8974
BADHOAEERE> Tz, —F, BEPCEDOHFELWAITEHMLER
DEEFL hue THOHARBKENHET HEEREOFEEMEENL, BRa->T
WS ZEARENZ, BB, WELWHEFEOBRIIELERICER TLD) F%
THD, BEIEEEIBWT TLD] BRTHo7z, LT, EIEBIIIFEL
WEBIRZRET 2 T0 2 RETIIRWEKR DT 72,

Z D% Hunt 513, FERPECAADOIDIFE L WEERIZDWTHBIHE
ROWS—BEZMH> TEREZTWV O@REOWMIT L=, 7U > MTig,
HFELULWEZRIIFEHWREROZELD BRIPHENEL, HFELNEDPHAD
ALEITSEGHIR Y > T S U TRIBMEIIFEEE TH 205, bIMcEa
MM TWBZ ENbho7z, INSDEERNS, BEETD 2 MIBITEIE
BEOHFELWERIE, HAZEBOREBOLAION T —UENIDE#INS 7k
E, HiNOESHIZIONTEDLLZDDTHHEL TS,

7z, MR, —RICERLTWSBI20P2y MU A —ERNT, K
FREEFRAI - MUCBT 2 X LW BOREZTTOTWS 19, ZO#HRT
3, ARBOAMFELWILED LMK, 32 52 Moo EN e
INTHhD,

Z< OMFRICBNT, U FOIFELWILER, FZIEH%HEADOAE 190
i 202V ED T — I K BEELTTII RS, FMlEOEE 00 AE I L
DEEICL SO TEETHIEMNERINTNS,

EHOSMTOIEWMEERDANRIZLDHFE L WALEDLE: 9T, BEANA
ANEEAANBEEADEBGOUAZTFML THWED, FFELWERIZEARNIZ
chroma & lightness DIEWICEDWNTHED, hue IS5 WNWEHEL TS,

—7, BRI D, FELWIBIZE S AR GHEE) MOZEDOHE 2TIZ,
wEN (HEN) BBEBALDFREED > ZIBEEHFETH DI, BAITH
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éA@;n%ﬁ@ﬁmqﬁm%*%§¢7aLTm% Ei, HELWIAZE
HET S IEDBEFDOA AL TWAIOBDEERICE DO EEEH
rinmx‘ik'Cc‘Ib &L ThE 22,

FEiiE DERICKBFATIE, MHERFTMEOFREETINOERMBED
RS, ERICEI2FBEREL TS 2,

FiEL, hREFICHS—Fr— b oRBIFERAIAL, B NEZ A
ZRIFIEDHFEIZED, B, VINNBEIUOSYA RS TAOFADRBEETW,
FEFCHEINCINA T, SUEPREORKMTH S2BNSHBEIN DA A—JANUF
BITHEBEEZTVWAIEERE LTS,

AETIE, FRUCHBARETHY, FICETZ 7 XEBICET 2, A%, HE,
WEIZBWT, A=Y MNIBIFELWAADLLEREZTo 2D
THhd. NFNWEBETTITAT, RZEIZIDOWTIE, BRILFZFEZZEATWVS
Fiz 20 (RETFDOEETH S, KFBETHBHREHTHO, BEHEIZH
LI EHBLEREICH 5,

7z, HEIZDOWTIE, K24 20 ) DFH 10 KBLD 30 K~60 FK
ETOLERIIODVWTHEBREZTS -,

CNSOFEERMNS 3 g (F) TOIFELWIlGaZEL®L, FELWILIEZE
PETHERN, NoidtERicksboh, il (F) oM ERSIZLS
HDOMIZDNWTHREZITDZEET 5,

4.3.2 R B K &

(1) > TNOMER

FEMf I 5 7 &L, SCIDY (ISOMJIS Standard Colour Image Data)@® portrait(N1)
(MEOFEMHAOLZER— L — k) THA(Figd-3-1), UlEIE, CIE 1976 L'a’'b’
color space IZBWTIw 27 v 7 F—7) (L's70~84(AL'=4), a'=10~20(Aa’'=2),
b'=5~30(Ab'=)IZ X D RAIMICEHE TS XD ICRHEMICEL I Bz, NAaDH
FIZ 3.2 HiBE 42 HiZBEBICHRELE. BB, BIFXFOREERICIDONT
13, L'a b B TOMYEEHFELYTRE L 2. T > FILEIL 180 2 TH 1 X1 6.5cm
x 4.5 cm THS, 7') 2 i, Fuji Photo film Pictrography PG 3000 printer %- i
VY200 dpi THA L7z,

(2) B> TNOIRTESHE

180 gD 7 > b3, LEICHRTE 36 800D 5 BRBEIC 8L 7=, & L'ED 36
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B (6X6)D 71 > hid 32.9 cm x 48.3 cm (JIS A3)D R — RIZ o A EE S 71 b°
HIEEN S I IZITHMBTEILT AL DICKE L=, /=, Reference Board I3,
BHREMIETS/=DICHZE L=, Reference Board I3, 6 T 5 WD T > "5
720, &5)d Board 1 25 5 DER—ROPRDOFNZELE I T v T LIEHDT
H5.

27277727
W i e
Wt

s szl

T A »

Fig.4-3-2 Arrangement of prints
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FEAEMOLHEIT 4. 2 HITRELEZHBOTH D, U2 FOEEDHF I
Fig.4-3-2 IZ/RT,

ZHRAEEBETIE, —EBIZEZ< oY TN ERLZENTELOT, FHiC
W TONRIOBEMNNE L, BRBORSH T 30 — kI B FRRE R AY
EfEIN, LrdbAATICERABROVBIZNEVWDEFADNH S,

(3) &M

FEFHMIT 6 MOR— RIZHBEE 210 DEH > TINTDNT 5 BRFERFIA
FIY =TIl ZTo 2. SEMEORININTITU —I3, Tabled-3-1 1TRT . Al
17, FMEF IR IEH O Reference Board 12D W TEHEZfTVY, F D Boardl /n
5512 DWTT U LIRIETHEEITo 7,

Table 4-3-1 Five categories and
corresponding scores

Category Score
Excellent 5
Good 4
Fair 3
Poor 2
Bad |

INx)iE, BAE (FEKX), FE (Chongju, HFH{#) I K UEE (Chonan,
V)L G 90km ) @ 20 REIDHDORFEE, BIOKZERLD 10~60 KET
O—{I1—HF—THD, FRECHELLNPFIFHELRDIOEEL .

Fiz, AETOFEMICYE > T, HERER—EHTITADELDIT, A
DHRAZIFICDELET a7 IVEERL, FHMEARBAZESE S EBITEMNL
oo RZaT7NWEBHAEETHD, B TOERIT, HETEREEZZT/I2F
EABLIOEEADKREZHENEBL /=,

(BRZ5F)

W EFEM A #EAT, 5,000K, 2,000Lx.

JE0 44 ; Neutral gray (Munsell NS)

R e L2,

(4) 2T IVOREIE

£ @& : MINOLTA CM-1000R
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&M Dy, 2 EERRYE, di0
CIE 1976 L'a’b' 422 R
A ANDNE, S TIVEBROETIVOEPENS 1 pixel 5D 100 HiT
INSEE 100pixel 2w 77w T Uy FEER L. /8y FIIARGE 2K
LT, BEH—LLEbOENT—A—F—THELE, |
(5) FHliT—% DMIE
RHAEEETIE, SEFI1IROR—-RECH 2T IV EHENNIC—E
LTiHMETED EWDFENRH B, B FIVOFEIEELIOY > TSIV E
EINDBH, R—RET—EBNz2zRZ DO L3R THIEEZ SND, TD]-
%, BOARD(Reference board)DFHiiT —% 75 BOARDI~S DA 7 EHHIEL
7z
1 RWIENE, FR—F (BOARDI~3) OZAATIEER—ROFRDFIDZ 1
T DEE EIGT BHIEA BOARD O DG O THIEL /-,
(1 RAH1E)
#HIEA Board DY >IN DA3T % 1y (i=1 105, j=1 t0 6), BOARD n @
AT % xy(ij=1t06,n=1t05)E7 3 &,
f#1E A Board @ n FIDEIGE @ r= Zr,/6(i=1 to 6)
BOARD n D& 4 ZID Y  x,=Z x/6(i=1 t0 6)
¥7-, BOARD n @ 1 KEIEMREE k=r/x, T 5 &,
1 RIHIEAE © X,=k,x,;
2 KMIETIE, SFMEBFBORAT OEEMNELLABVESIZ, FHEZFD A3
TOET—IDEEFE | RBIEEZRDADT OEEOLLTHIEL /2.
(2 JIHIE) |
BOARD n 4T —45 DEEF : n=2x,;
BOARD n @ | RIEEEDEET : n=2X,, & L= HF
BOARD n D 2 R IEREZE m=2x,/2X,, 95 &
2 KAHIEME @y =m X

4.3.3 HYHY@EXZEOHELVIE

(1) lZ®ic
ZIZTH, RUHEBAETHY, AU EREZES, EHICET 3 HHE
ZRED20RATFOHFEDORFZEEHMRIZITD 2 EICKD, /RIIVOEME (G

97



) ICEBFELWIBIZIDONT, BEzEfT> 2 &2 E L,

Ao )STILOANKL, BlE, BLUNOFIERAK%KE L=,

SR IVED

HAN : K¥4E 604 (B30, 22t 30)

HFEA - RFEE 65 B (B 32, 1% 33)

BEA - KREE 607 (Bik29, 2t 31)

(2) BHREBRFEICBITISHFRRS0DLU LD TIVD L h,BIN C°,

T RNOHERE, TUINDAITEIULEEFMLIZAKOEE (%)
ELT,

BEOHBER 0% DY > T )& a'-b plane ETDHHi% Fig4-3-3~4-3-5
ICRT. NSO TND L, a", b, h, BINC,, OFEHE % Tabled-3-2 1T~
T, FIENT, BEMEEHEMEREGTENRN D, Y27V L'a'b* D
HHISEIg 2 Lz,
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7

9
X
»
=
o
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'Y
A
b* ‘o
o © 7
10 4

© 50~ 60% acceptance

Ld

& 60~T0% acceptance

% 70%acceptance and over
0 |
0 10 a* 20 30

Fig.4-3-3 Distribution of flesh colors accepted by Japanese students.

The contours approximate the locus of the 50% and 70% acceptance
rates.
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© 50~60% acceplance

AG0~-70% acceplance
% 70% accepiance anc over

2
20 1% (3 S
X k
b* 6:( (Y
) X
X Xo ::‘

Fig.4-3-4 Distribution of flesh colors accepted by Chinese students.
The contours approximate the locus of the 50% and 70% acceptance rates. The

ellipses for each acceptance level show almost concentric ellipses.

30
»]
o
A Ix
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b* a X
‘l O 0. /
© 50~60% acceptance
& 60~70% acceptance
o x 70%acceptance and over
0 10 20

a*

Fig.4-3-5 Distribution of flesh colors accepted by Korean students.
The contour approximates the locus of the 50% acceptance rate.
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Table 4-3-2 The mean values of flesh colors (50% acceptance and over)

L’ a’ b* n o C’a

Japanese mean 76.98 17.43 18.29 45.70 25.43
n =23 g 2.51 222 4.48 6.99 4.02

Korean mean 74.88 17.18 19.24 47.69 25.94
n =12 g 3.52 2.16 4.39 6.93 3.92

Chinese mean 78.12 16.40 13.74 38.70 21.81
n =46 ag 2.33 2.86 5.41 11.45 4.36

C "=la 2+b ™" h w=tan™(b “la ") (0°<h ,<90°)

HaA&, PEBICEET L'OFEEEICDWTHEEZ(test, AE/KUET, HBE:
HZA ¢=0.1, #EE:FE =005 FE:HEoe=0.DNEHEINZ, LILrL, b, B
LU C, DEBBEITONTIE, BE: AR TIIEEZEN 2L, FEIIMD 2 ~
ENZxt U Ay, C' EBIZEEICEMN 72 (@=0.05),

SERRED L' IV DWT, BFB R SOBLL LD ) > D o' b" DIE % Fig4-3-6
IR, Fiz, & L'LNIVEOHER 50%LL LD o'-b" D53 4% Figd-3-7 1R
T, Figd-3-7 IZHADKFEIZDNWTOAEDLIZHDTHDH, —RICAH
BEH, O, 3 LrLN)boEmEEbicEbdT s, LML, FEAKRZEEDLF
WIEMED C, 1, MOEOREL L'LN)VEREL, RETIE, ¢, RN
MEEFDENZ D,

HFRR50%LLEDT) DL, b, BEIOC,, DESF Z Figd-3-8~4-3-10
NN ‘

LMECBEL T, BARADT—FITRMHEEmode)E 76< L'=78 &L, IZIEIE
HOAT 72~82 DFEHEHIZHHA L TWAEMN, FEADT—F 1L 78<L'<80 #E—
I L>74 QHEEIZHFH L TWS, BEADT—FIE, 68~80 OHIFEIZHML
THD, L'S70 OEFHICH 2D, BHIIE<ZANGNZTY > NTH B,
h, DEIZEIL TIid, BERORBEEDN 45< 1,50 THHDDIIHL, BEOHEME
Bl 50< h,, =55 THO, HEICHNEEL, HEHFTTKHKS® . £k, F
EADT—HFIL 40< h,=45 ZE—2712 16~65 QL WFHFHICOZ > THHL T
W3, B, FEO, h, BEWTY 2R, THIZZ<ZFTANSN TS D
DTHD, C, IZDNTIE, BEMN 20~30 I2£<, ELBEETIE 24<C",=26
EE—JIAHLTHWDDIIHL, FEAT—FIL, C, 74 16~26 OENEE
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WL PHLTNWD, Zns C,NMEWERICH D DI, L'NEL, Ziick

DELIZITANSNTWAT Y > N TH S,

25 . S
mpes
20 A ’C
2
15 3
4] 1
b*
3
10
5 —O~— Japanese
—%— Chinese
—{} Korean
0 5 10 15 20 25

Fig.4-3-6 Accepted flesh colors for each L level. C',, decreased as
L’ level increased. ( 1:1°<76, 2:78>L">=76, 3: L">=78)

30

AR
X
=

b* 15 (\‘:

10 <
5
[xL*<76 » 76<=L*<78 8 L*>=78]
0 i i i
0 5 10 15 20 2s

a*

Fig.4-3-7 L dependence of flesh color accepted by Japanese students.
C",, decreased with an increase in L. '
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Fig.4-3-8 L' frequency distribution of flesh colors of prints accepted
by 50% or more of observers.
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¥ Japanese
8 Ed Chinese
O Korean <
]
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v: ". o
5 6 ’ - 2
M ':‘ o ]
o] 2 :_ )
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Fig.4-3-9 h,, frequency distribution of flesh colors of prints accepted by

50% or more of observers. The Chinese observers accepted a wide range of
h,; values.
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o Japanese
y B Chinese
8 y i DKorean

Number of prints

Fig.4-3-10 C°,, Frequency distribution of flesh colors of prints accepted by
50% or more of observers.

(3) BYHE@EXRZAEDOZ AN

HERS0DLL LD T > D L'a'b" DI, HRERABIVTEEATIE, Aa'=7
~8, Ab'=16 THBH, FEATIZAS=10, Ab'=21 THolz., £z, ALTIW
THOED 9~11 DFHETH > /=,

X7, HAERSORLALEDOTY > NOEIL, BEATIE 23 #, BEIATIE 12
¥, FEATIE 46 KL THo7z, FEATIIIHEE 80%LLEDT 1) > AV 11
H0, HEAD | ¥, BEATIE 0 U, FEAOHFERII—MRIZEHN >
7o TNHDTEMNS, FEAOZANHMEILHABRICTHAR o bplane LITA<
SFLTBOHFBEBNENWREERH S,

FEREIED L, d PIO L EOFEHEIL, FFER 50~60%, 60~70%F LT
T0%LA EDE LR EDHITIFIFELL, T—FERLOBMHRODMEL TW
% (Fig.4-3-3,4-3-4),

(4) HH@ERZEICBITBLMEOZE

BLEOEIZDWTIE, BREOFAOREEME T 5720, #FER 50%L
FOTY) U RERRIT, BHwinhy, —HICHLARIESHFELTWVD
T MIDOWT, BREIZL, h,, BEORC, DFEEEE L L /- (Tabled-3-3,
Fig4-3-11,4-3-1250 R, sBEZME, PEZETIE, BHICHLUEBICHER
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NENWTY > "ahoizfzd, WhEOBFENHFEROEWT) > Mz H
W, EEEBTHICEDELFRESINEZTY O Mo L'OFSEE, BHICK
DESHREINIZTI RO LEKDEN72(a=005K). £z, FEADT
— & T3, BLETh, BEIURC,DFEEFEICHAERENRD SN,

Table 4-3-3 Difference in accepted flesh color between male and
female observers (t-tests of mean L", h,, and C°,, difference)

Japanesc Korean Chinese
Male(n =9) Female(n =7) Male(n =7) Female{n =8) Male(n =15)  Female(n =20)
L’ 76.15 78.55%¢ 73.05 76.20* 76.41 78.944*
Significant{ @ =0.05) Significant{ @=0.1) Significant( & =0.05)
ho, 43.47 42.46 44.67 4539 35.38 41.96%
Not Signifteant{ e =0.1) Not Sienificant{ @=0.1) Significany{ & =0.1)
C 22.41 2375 27.01 24.48 25374% 20.57
Not Significant{ a=0.1) Not Significant{ € =0.1) Significant( a =0.05)

“sipnificant{ e =0.1}
*Egionificant( @ =0.05)

20
Womeg
> Men \
h L}L//
b*
1
0 ® Japanease Men
0 Japanese Women
A Chinese Men
5 4 Chinese Women
B Korean Men
O Korean Women
0 ) 1 |
0 5 10 15 20 25

ail'

Fig.4-3-11 Comparison between male and female preferences towards
flesh color on the a’-b" plane. The difference between Chinese men and
women is large.
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- olJapanese women | A
. aChinese men c
78 — aChinese women
§ B Korean men |
L* | OKorean women
76 A i e [
74
=
72
20 25 30 35 40 45 30

hab

Fig.4-3-12 Comparison of male and female preferences towards flesh color
with regard to the L'-h,, distribution. Women in each country preferred lighter
flesh colors than men.

i, BEELBEMITLELD L'PEWT) 2 REHFEFEL TWDLA, FRICHE
EAESET CBENWTY R EFAELE, b, BIOCLICEAL T, HEBX
PEETIRELBICERE I o720, FEADT—F T, BLETHFE
THD, FEABREIT L'MEL C, BNEWREKED S FIEEZZANSA, &
E AL, A-5FNnESVRONBEZ AN, FEAZEIIZANSN
TSRO LOFESEEE, BFEEZHOFTHROES, CLIdEbENo T
(5) HHEKEEOHEZADHE

3 4 EET, FRLANIVBKESBRREDZENS, SETHEEN LA 10 AL
LD T Y > NOEOSHN S ZEETZANSNZT ) > hORFHEIZDNT
#Z22 7=, Figd3-13 D0, A, BLUOE, FhehlsE, FEBIVERDHS
T 10 LN, ABLUmiiznEn (PEBICAAR) BEBIVOHE] T
10 RTLAN, X3 3 #»ELTT 10 IR TH 727U > TH B, 3 ¥ EHTD
BEBRIFADERIIRD EBDTH S,

105



L#

82

78

76

74

72

70

B [
K1
= _ | ' o
1'hin('A'v
i '3 A O
P Japan
° " = :
K 1
i
o o
]
20 30 40 50
hab

PHEVWFREKAFICEETH S0,

HEZANTBDEBTHLN,

106

Fig.4-3-13 L'-h,, distribution of flesh colors accepted by each country.

x: Flesh colors accepted within the tenth-ranking by all three countries.

O: Flesh colors accepted within the tenth-ranking by only Japanese observers.

A: Flesh colors accepted within the tenth-ranking by only Chinese observers.

[J: Flesh colors accepted within the tenth-ranking by only Korean observers.

A: Flesh colors accepted within the tenth-ranking by Japanese and Chinese
observers.

B: Flesh colors accepted within the tenth-ranking by Japanese and Korean
observers.

FE AL hue 123 LTI, 20~50 BRE O IC R NHFE@HALA <, KT hue
lightness IZDWTIX, L=74 LA FIIXHFAEI N
T, FERUENIETTH S, PEAMEOHEAEL, HLIWE S 287l
Bich s, —HBEEAIL, lightness 1%L TIE L'=69~77 i & HBEYE
hue IZ2DWTIE hue-angle A% 50° iz
LTHED, HFBERUENVETTHS, BEAMBOHFAT, OORBNM S
FAGIzH D, BEACHFREEINEZTY > MITEEERICHFEINLZT) >
rOEIICAIEL, PEAZERESEDSTINRZHFELBRNVAD, XBEAIZ
EL'BMEWTY > MIBFELRW,



2B, BIZHER 0% LOTY > O FEEEOEETIE, EOMRIZL 2
BRHERAEIZ RN oA, BRBOEIIOVTIE, B> THARIZENS
&7, TURERKETAEZLICED, FAEHMIIONTIE, BE0nTh
M, —AIHLBRBICHERSEWTY M EBTL2 EIcE KT
i

4.3.4 HBH2ERE2ECTOLE

(1) 1B

4.3.3IATIH, HELWARIZDOWTHHBARZEDRERIZDOWTIRREMN,
AIATIE, FITHEROEUMELNR <, HIFA L2 TE T HIELED & &5
ASNBSHABIDNT, 10~60 REMRIZERZITVWLHEREBL ToO#%
1T 9
FROZEIZLDHFAICDONTIE, & 3 BOEERIZ, 72 ko sELt
SRAEBFBEDT) > hOEX R (— k) L TOHETH 20 40 RL
LEDNRRINTE 20 KOFEEITHSR, EEXNoZTU 2 MIHL, LVES
ThHholZl tE2REL.

HBAETIE, BEOHROREELIBLET) 2 MIDOWT MFELWILE)
DM EEEATITOIZEICKD, EFRMICKDHEEE UEMBERIZDOWTER
T5. FEBRTONRIVIZDNTIZE, Table4-3-4 1277,

Table 4-3-4- Number of observers

Number of Observers

Japanese Korean
10's 54 30
20's 60 60
30's 12 20
>=4('s 24 60
Total 150 170

(2) HBEERPIDHFER OB LEOY>TID L b, BEOKC,
FHATHER 502 LEZRUIEZANADOEIGED o'-b'plane ETOHMH %
Fig4-3-14 IZ7R 9. F7z, AFERS0%LULLEOUEIZDOWTERKD L' b, BET
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C' DIEEEDZEL % Figd-3-15~4-3-17 IZR T, L'OFEHEICODNTIE, HE
DUTNOMRITDONTHHEZE (20 REAFA 20 REEA, 30 fEAA 30
REE N, HEAKUEa=0.1, -test. TDMDENHEA FEEA, 0=0.05, r-test.) "
BHEN, AFRAD L'OFEEEITRE & ERNEEAZBEL THERITE D,

Dlapanesc s

odapanese2('s

" © Japaiese30s
20 -
&Jupaneses=40's
*
#Rorcanll's
be 2075
o Rorean20's
<
Sorcond0’s
15 oy @ Korean3is

w >udiiy A Korene=d('s

Fig.4-3-14 Distribution on the a’-b" plane of the mean flesh colors accepted
by 50% or more observers in each generation.

78

o—___o\/

74
72 —o—lapanese| ]
|—— Korean
70 - . -
10's 20's 30's >=40's

Observer's Age

Fig.4-3-15 Variation of the mean L’ of the preferred flesh colors with the age of
observers.
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10 — . . A
10's 20's 30% >=40's
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Fig.4-3-16 Variation of the mean h,, of the preferred flesh colors with the age of
observers.

30

N \
C*ab

20
15 —0— Japanese |—
—a— Korean
10 . : :
10's 20's 30's >=40's

Observer's Age

Fig.4-3-17 Variation of the mean C",, of the preferred flesh colors with the age of
observers.
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Cp DFENE, 30 RTHEANAARALDEEIZE < (a=0.1),Z Do i
RTHEMAZBELTHAALDE V., £, BEANIZANSNAENGD &4,
OEEITHENE NS TOERTEL, yellow HAIZH 5,

FREDERTIE, ', OFGEIZERERB 2D, BT 2EmN S
50, h,, DFEEEIZFERD LD & EBITTREND - 7= LB O HEIEFH DL
LT B hy OFIEIZDONTIE, 20 & 40 RLLETIE, BEIRAKICEZE

(@=0.05, r-test) MEIEI N7z, 40 KU EE 20 ROEBEERIZOWTIL, 44
ETHEET 5,

(3) L'a'b" BT OZ AR E DT

FFAERS0%LLEDT ) > S O#EEIEZ, HEABIUEE AL T 20 K13,
Ad’=7-8, Ab'=16~17, AL'=9~11 THBH, 40 L LETIZAa'=9, Ab'=20, A
L'=6-9 TH U, 40 REALDHH o' -0 FE EDRIZ B HANCIELS S LT3
(Fig.4-3-18,4-3-19), HE® 20 B LV 40 KL LICZ A SN EDEEE %
Table 4-3-5 12579,

COHERSODLALEDOHHIZH 2T > b, 20 ROBEANT 23, &
EIAT 12 THSA, 40 REALETIE, HAEAMN 30, BEIANT 32 TH 2, —i&
BNZ, 40 REL LDV OB BRIIEL, HFER DL LZRLETY 2y
40 LA L (HE) Tid4~s BiztL, BAD 20 KT 1 &, EEO 20 £T
lZOoOMTH %,

Table 4-3-5 The mean L', @', b" , h,, , C’,, values of flesh
colors accepted 50% or more observers.

L a’ b" h,(deg.) C~

20's Japanese 76.9 17.4  18.7 46.2 25.8
~ Korean 74.9 17.2 19.2 48.2 25.8
ood0's Japanese 77.3 17.3 14.5 38.8 22.8
Korean 75.0 17.6 15.1 39.4 23.5
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30

] 1
@ 20's Japanese 1 )
55 |_|&>=40's Japanese | )’b\\

20 7

Fig.4-3-18 Distribution on the a’-b" plane of the flesh colors of samples
accepted by “20°s” and “40’s and over” Japanese observers with 50%
acceptance and over.

The contour of the elderly observers (40’s and over) spread more widely
than the young observers (20’s) toward b* axis.

36

I

0 20's Korean

Ax>=40's Korcan m

4
/ .
20 P
b* 15 &
R nT&
3
B

10

¢ S 10

Fig.4-3-19 Distribution on the a’-b" plane of the flesh colors of samples
accepted by “20°s” and “40’s and over” Korean observers with 50%

acceptance and over.
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(4) L'sh, BEOC, DEK

FELR S0 LDT) > NOPBD L b, BELC, DERD % Fig.d-3-20
~4-3-22 125”7,

LYMEIZBEL T, HEADOT—%1E, 20 RBIN 40 KL EEDICEREA L
DEWEHBIZAML TR0, BREESEICTEN, 18, 20 ROBEAF—¥ T
BEWEHICH D bDIE, BEOHFERNBWTY O NTH B, h, ITDONTII,
20 KT, BMEINOT—F T, BEMEN 50° <h,<55° 1TH DM, HEAT
I, 45 ° <h,=50° TH 5, FHRIC 40 RICBWTHERE A OREMEMEN 40~50°
I U T HEANT 35~45° OL)LIZHD 5° B> THD, ®EATH
EANEDBEEDDSIBAZFOERNRH S, C, 120 TIE, 2RI,
EZD20D, 20 ROBEADT =13, BEALD ZDDDEWEBIZHM L
TWaAERAINE SN,

(5) H@EEMRJNIZZANSN=T > Mot

HEOEB], ERCHFERIEDT) > MRICEND B0, ERIFERT]
i 67 10 RO 7D > hOJLBEOS NS, EEERICIZFELVILAD
RHAZ DWTEEL /=(Fig.4-3-23),

OBLU@IE, 20 RAEKAN] BI 140 RELEOHEA] OATZITAN
SNT) S hERT, £, 20 REBEA) BXO M40 R EOBREA] @
ATZEANSGNETY U MIABIUVCATEYT, 0B *x13, THELTOEM]
TEANSNEZTY >N, WL, THE®E 40 L), +1F, 2ER0BER A,
X, MDD —ATHs., 2B, REROBEEAN] OAT, ZTANLGN
=) MR W, CORENS HEDOEB L RERIZE BIFADEAITRD
EBOTH 5,

FERFITIE, BEA® 20 1T LT/ LU TE, EVWHEEZHFRELTHD, &
I LDENWEIZTEL TWD ZENRHETH D, h, IZDWTH, HEFENR
MDD 4 TN—TOFRTHROBWEIRZFLELTED, AR EFA &I
<, yellow ROUBEITFH, h,, DIEVTREEN NS 2T > Mi%ﬁ%éﬁf;mo
—7%, BERAD 20 I A, iI2DWTIE, BED 20 REDFHFIREEDD 5 72 7
WHD, 20 REBEANELRDE, IDWEL 2, L0D LICOWTHRHEIE N,
¥z, 40 RELETIE, HEED 20 REEKT D& A IZDVWTIALSAHLTH
D, L, BEIAIZBWT, 20 REERBWERICH S,

112



8
i W20 Japancse %
o | m20s Korean |
E] | UV A—
S 4
£
E
Z
2
0

5:5‘“?*?\3"@&5"94"’
N\
Imbtdieg )

Number of prinis

B

ihe

R O

v
o

Ty
Wood0's lapagese |

Qo=40's Koreai

tubideg)

Fig.4-3-20 h,, frequency distribution of the preferred flesh colors of prints
accepted by 50% or more of observers in each generation. The elderly observers -
accepted lower h,, level than the young observers. The mode of the Japanese
data was lower than that of the Korean data in each generation.

j 820 Korean

14 ISR

Number of prints

Number of prints

[ wo=als Jupuncse

i
{ O>=40s Korcan

1

Fig.4-3-21 L" frequency distribution of the preferred flesh colors of prints accepted
by 50% or more of observers in each generation.
The mode of the Japanese data was higher than that of the Korean data in each

generation.

Sre o Tmassee |

{
[ St hhane

- :\’mnbx‘Lnf prints,

Number of prints

Fig.4-3-22 C°,, Frequency distribution of the preferred flesh colors of prints
accepted by 50% or more of observers in each generation.
The 20’s Japanese data was distributed across a wide region, compared to the 20’s

Korean data.
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28, 20 RIFEFHFETIIRWA, 0 RKLLETY, 20 KERKRICHEDAHM
hp \ZX LA HENLL, BEOHD L'ICELULEWARICHRBENELS 2o
THD, 40 RLAETIE, HEEBFELWILBIFRKARIZS 7R LTVS D
DD, 20 THEETHSHBOFRAIIREFL TS,

7Japancsc (20‘53_
R ’— - o | | ®Japanese(>=40's)
)
80 _— 0] ! AKorean(20's)
—— ] l
e aK (>=40"
o/ X , / + % x\ l b
89 1| apanese 75 \ | |
l\-._ [ ] t / N '*.\ X Japanese & Korean |
X,/ : \\ | |
6 e >=40's S 4| || Wlapanese(>=40's) &
‘ =il [ T\ ; Korean(>=40's)
L* P ! | I +only Japanese
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Fig.4-3-23 L'-h,, distribution of the flesh colors accepted by each country.

O: Flesh colors accepted within the tenth-ranking by only 20’s Japanese observers.
@: Flesh colors accepted within the tenth-ranking by only 40’s over Japanese
observers .

A: Flesh colors accepted within the tenth-ranking by only 20’s Korean observers.

A :Flesh colors accepted within the tenth-ranking by only 40’s over Korean
observers .

% : Flesh colors accepted within the tenth-ranking by Japanese and Korean
observers .

M :Flesh colors accepted within the tenth-ranking by 40°s over Japanese and Korean
observers .

+: Flesh colors accepted within the tenth-ranking by Japanese observers.

X :Others.
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4.3.5 E&¥
HHBORFEBLIVHREERZALC TOHFELWVWIIADHKEIZE D AD

ZEMHENIR - T,

1. #FBR S0%LAEZRLENAD LOFESEIZFTE, A4, BEEOIETET
L, TOERBEETHH. £k, HROLENRZHE U THED L'OALE
ZicE<, HBROEMNBEMHEICR S 2.

2. h, BEXW C', DFEHMEIT, #BE, BHE, PEOBETETL, FEOMEIZN
TNOHEBITELS PETHREHD NS 7ZHSZ WALAZFOEMAEETH - 72,
X7, AHD 20 R E 40 RU EDLEETIE, @mEED 20 ROHAD b, BELW
C, DEMNEWEMNH 0, BRIC h, DENDRETH -7z,

3. BLEIZDOWTIE, BPBRAFAICHFELT, N L'DNEVILEZ R
BN DERMNR S Nz, PEARZEE T AHES/ORICDOVTHEXLD
IF TR ENR SN, £z, HEED 40 KRB EIZDWTIZBRE
MESNEMN> Tz,
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4.4 BELWINEERETHIERICONT

4.4.1 BRE

4. 3 WITRLEZEBD, BHRBRFEEQO )DBLEDOEIZDNTH, B
FNTNFENZT) > b (BL—FHIZH L TERICHFERENGEW T > K
) ZHBToE, 3 rEEBTENBELD L'YEWIBZIFDRENH -
7o BICHEAKZEDT—F T, FFEE S0%LL LD T > bOEHEHEL)
TEEREND DI EBLDIFHOENAETH 7. LnL, 40 KU LD
N—7Ti, BEEHELZERITIEAERN T,

FELWILGICEET 28T, FRSIEA JAMNAFICIBEEZERSL Z &
kD, BOREBEEEERANE P, ZTOKRE 30 BRBEOBETHEBKDIME
WILEEFHA, 30 MU LOLZETHEAKRODRWILBZIFEMERZIERL T
508, EHAROBLETOEEREIIR SN TR,

—RAZBE OEFATTIE, TLAER, HoEDLUENHLEREL
ZHDIEDIRNELTED, TENECHEEZIFOERMNBE X D RPN
BEPTHHELTNS,

BARIL, BFREEZRFIC, FELWIAEZRETLIERICOWNT, LEHE
ENSETOHEOHEFTZITY, BoEFONEITHT 25BN K ERERIZR
DTS DELTNWS, BIs, MFELWVWILE] 1T TESEEDOIGEORIE]
WEDIWTHEY, BoBFOIEZEENICEBML TWaAEEIR, MFElwn
M) BRRBAROEFEERSBRNEL TS,

REBROHBHPBROLFEED L'VBBHITHRFENWI LIZDWTIE, R E
EbN2ET)NVOUBIIHL, BENOHEEENKBINZbDEEDNS,
40 KB LTI, EFIICH LRSS THI S N0, BirEldE
UhaholzboEEhinb,

4.4.2 ZHEROE
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Fig.4-4-2 Preferred flesh colors and measured skin colors in
literature.

O, A, O: Mean flesh colors (acceptance>=50%) accepted by
Japanese, Chinese and Korean observers, respectively.

+: Light skin of the Macbeth Color Checker. A, @: Skin colour of
Caucasian and Japanese (Test colors to evaluate color rendering
properties). X, x, M: Measured Japanese skin colors (Cheeks,
below eyes, neck, respectively).
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