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A correction method for skin reflectance obtained with different spectrophotometers and its
application: changes in the skin color of Japanese females for 25 years.
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NTC& 7. AWFECi%, CM-1000RH Dk B (UL
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“FEOSEREE ERRE L, 2RO OWEET
Bon T —2 23570 0mEXE
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K 1. A L7l st DR 45

WA I B R B XN FR
CM-1000RHs | ¢ 10 mm/¢ 15 mm SCE &
CM-2600d ¢ 8 mm/¢ 11 mm SCI/SCE &R Al fEg
CM-700d »8 mm/¢ 11 mm SCU/SCE &R r 5

E bR Ty 7 TIE < HEEHRIC X 5 SCE.

ERD0HABABHICEINEBDLERE (D
B2 555 6 E 2 AW CTHLO [E— SO Z 1 E
L7z, JEMENE, —Mmicn)y NERB) K0V F
W, 7z —AT7A ITIEWVALE & L, CM-2600d
& CM-700d D=2 L5/ 1E SCIUER & Te)
IZ#E—L7-. £, CM-1000RHs & CM-2600d
D EEAIE 2470, RIZ, CM-2600d & CM-700d
D EGAIE 24T > 2. FelHE 0 FEhass, Aotbxs
GE OFER, T — X ONFRIZONWTE 2 I12R-7.

F2. MREOFEME T — X DOWNGR

CM-2600d & Bl PSEE) HTiH HREEH
O etk A i T2 | T

CM-1000RHs | 2004 | 20~597% 30 30
CM-700d 2014 | 20~497% 30 20
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CM2600d DG (2 )=a (1) XCM1000RHs DEHZHE(A)+8 (1)

A1)

CM2600d DR (L) =0 (1) XCM700d DFFFTR(A)+¢e (1)
- R(2)

A 3B FR(400~700 nm), « (1), B(L), o (1), ¢ (1) I134RE.

£, CM-1000RHs & CM-2600d O ELig ] &
THONTHEHT — %%y b& AW,
CM-1000RHs @ H} /) % #8251, CM-2600d @ H
J1% BOER LT DR 21T o 7. [FERIC,
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Hvy, CM-700d @77 %72 %, CM-2600d
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HEE NEHIEHETEFEOHRANLETH-
7o, M EE LR R E L LTl D 729,
BRIk 2 2 B SE M STz, BIESEBAL X AT
ERIERTH Y, SN TFHRIF SCIUER S EETr)
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£3. NETFT—2OMEE, HFHHE DM

20 | 30 | 40 | 50 | 60
AV VR A R AV [

M FE AR At

1991 | CM-1000RHs | 794 | 335 | 178 | 244 | 37

2001 | CM-1000RHs | 975 | 194 | 220 | 223 | 210 | 128

2005 CM-2600d 503 91 | 110 | 67 82 | 153
CM-2600d

2015 1366 | 213 | 341 | 394 | 239 | 179
CM-700d

2015 CM-2600d 681 | 144 | 218 | 229 | 53 37

AR CM-700d 685 69 | 123 | 165 | 186 | 142

T—4@BHF WHELEZHEE I L,
CM-1000RHs £ X XCM-700d (= L 0 I S iz
T—HX, A CTIRE LM ERZ@EHAT 5 2
& THNKEFEOHEZEIT, CM-2600d CTHIE
INETF—2E L THoT-. DNEHRNE JIS
Z 8722 |ZHSx 6, BIZOLIRAIFEEA LI T |
C, 2EHBICESS XYZROZ~EHL, &5
IEIEE~ A FAZOEM (H) BHE (V) %
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in distribution of scattered light spots.
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The Relationship of Five Colors and Five Virtues in the
Yin-Yang Five Elements Theory: The Meaning of Purple in the
Twelve Level Cap and Rank System
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Kohji Yoshimura
Yuko Yamada
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Awareness survey about color deficiency to educator of infants and creating
a coloring pictorial for the color vision characteristics estimation
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Color sample sets based on the viewpoint of dichromats
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Sq ASqASa- Asp

n Sp ASp m

1 0497 0.009 1 0.508 0.013 0.003
2 0488 0.010 2 0495 0.010 0.000
3 0477 0.004 3 0485 0.012 0.008
4 0474 0.002 4 0473 0.001 0.000
5 0472 0.003 5 0472 0.011 0.008
15 0469 0.001 6 0.461 0.010 0.009
6 0468 0.002 7 0.451 0.000 -0.002
7 0465 0.002 18 0.450 0.005 0.003
8 0463 0.002 20 0.445 0.000 —0.001
9 0.461 0.001 8 0.445 0.000 —0.001
14 0461 0.003 19 0.445 0.001 —0.001
12 0458 0.000 9 0.444 0.003 0.003
11 0458 0.000 15 0.440 0.003 0.003
10 0458 0.003 11 0.437 0.000 -0.003
13 0455 0.005 10 0.437 0.003 —-0.002
18 0450 0.005 12 0.434 0.000 -0.004
20 0445 0.000 17 0.434 0.006 0.005
19 0445 0011 16 0.428 0.000 -0.011
17 0434 0.006 13 0.428 0.006 0.000
16 0428 NULL 14 0422 NULL NULL
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Xk Bl AT FEER R RLE N T 7,
[1] Shinoda H, Kanamori A. Lighting system A EIE, 2000.
for colorblind person. JP2008047465, 2006. [4] Colorblind Colors of Confusion :
[2] Tamura, S., Okamoto, Y., Nakagawa, S., http://www.color-blindness.com/2009/01/19/colo
Sakamoto, T and Shigeri,Y : Practical color rblind-colors-of-confusion/,20160403
barrier-free illumination for deuteranopia (5] FAEBIER:, (R : AR O L AR
using LEDs : Color Research & Application 40: TN — LR T—y g UE2nl, TR
218-223 (2015). vol.21, 2002.
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Color change of materials with a multimodal spectral reflectance
under general white illumination
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IR EiE Toshihiro Bando RIS KRFEIEE Department of Intelligent Information Engineering
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Z 10nm %A CTEL&E, T — X 24z °4&
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Compare Colors with Different Light
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1) M. Ishii, and T. Bando, “Unique Illumination
to Bring Out the Attractiveness of Plant Color
with White Light Sources of Various Spectral
Distributions”, Proceedings of the 1st Asia Color
Association Conference (2013) 293-296

2) The Color Science Association of Japan,
“Handbook of Color Science, third-edition”, Tokyo
University Press (2011)
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BRI CEENRAE L TCEALTLE> BN D
L. IO e, FEEMTRLREOME
WETDHZENRDOLNTND. T, HEHIE
ITEANZEIZ L DRENRREN D, EENR
AIEROFTLEKICHK T H=—XbE. £Z TN
FTICREE LI, BHOASIRE JERL T
AT S Z L AEME L B— 2RI - 525
EE(T 4 N R—2)DBREIT> TETZ2,
AHETIE, BABFOLEEICHBNT 24 (AR
Zle U, MR ORIELERE TRl U725 & g
T5ZET, HEOWEMIEEZIToT2. £/, &£
BE O£ 5N T T35 TR b & Bl LTy 2 e =
ELawaioT, 3 FEHDMEASMTMA TN
&b TEEADO K O3 DT 2170, INEG:
Iz X B EBEAZR I DO BT DWW TR T2,

2.8 51k
INES iy

LEIDO#EN AN 7 + b R— LD AEX 1
2T,

HEOBE CHNEZBM L-Q7 7 U Ll K —
LOFLMNZQ@REIEEZRE L, BLFOXMNEYE
B, F£7o, F—A BT 5z R(o= 60
mm) 5 OF P H A AT (K 1800 T5 Hi#E,
CMOSIZ X VR E1TH .

AEEE L, ORI ZREE O FICRET D
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Z LT, R—LAWNEED [ amE CHEERIELE S S
7 7 PE D 7o — 8 B D JEEOE O A & B
WCHET R TEx D (FEpERE R UJREL .
THICED, EENSTIOH AT TRET D
BRIz, SEHE ORBESH KT 5 2 &N TE,
T2, MO H DRI EORERRIZBNTY,
MEAT I TIEBET B2 WER 2 ) 2 7= K
OB EFSD Z LN TED. TORE, TVX
NHATIZEDBEAROEZ “RTE#RE L
THPEHTLY EfEICHIET A Z LT 5.

TIOHIH AT
(Canon EOS Kiss X7)
77U N R— A
(W& d =500 mm)
B

‘ ‘ ®#EfE LED 7 >
B (L 6000 K
Ra93,12V ,144W)

™
/

X 1. 7% b R—2LORERL

27+ b F— AR ETFIE

9, LED 7 v 7B Z Bk L, MENLZE
TOHETRHET D, BRENLE L7=%E 10 4),
B AT ORGP E B N EFRETT S, e
IZRT A FRT R — RO L A BRI,
A AU e R 2B S, TUVX N AT
L/ —hrtnvay (PC) Z#fke L, F1E, B,
BV y v —HELr~ =27 VEEIZLY
PHET 5. P, FAMITRKETKY, v o ¥
— 3 A G D B KBRS DN Fe gk C & D fg K JE
D) 80% LI/ D X 5 ICFlf L7z, & RlOHRE
TlX, F a2 F25, JEEN 1S0400, v v ¥ —
HWEIT 16 s Thotl-. ZNHLOFEDODOL, F
P, RUA ART AL — hDRHE PC D DR
EIC LR L, ZoOmigs 5.

WIZ, RUA MAF 2 — RERY L, R
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HHEiHOE FIcagERO 24 AAEX-Rite £,
e 63 X K8 107 mm) &, kIR a A FIZE W TR
L, X5y OEOEE % RGeS 5.

3) M {5 AL ER

FLER SRS oOEg T — 21 LT, £7,
RUA FNRT A — N LT-Big & -
Ty =2—T AV TRIEEITY. V=—T 4 71
Ex4T5 2 LT, BADOZMS, GIRE, BX
DL XD EOWEEZHIET 5. Ty =
—7 4 U THEZOERIZ LT, BEROLE EiZ
BV 24 (AR (A ZfEAHIT S 7z sSRGBAH,
D65, 2°fIF TiESR 9) > CTHBEERO EH]
EZ1T9 2. ZhbDy=—F 4 v 7 W adl
IEA®DY 7 hv =7, Python IZX VBT e
TI I LTb D& AW, 7 BB AVERE G
D= DITENZE DM I 800x600 pixels [ZHfE/ 1N L
=boE AW,

DI

EIERE FE DRER D= DRI % & LT,
BMIEAICHWE 24 AEAE L 2 — D — OB E
ME T 24 f42(Color Checker Classic, X-Rite
£, € 230X290 mm)E{HEH L=, 7ok, A4 X
MAT =R L TREWTZD, 4 %5 L Tt
EATo7-. A L7z 24 (A% X 2 (2R T,

B2 24 AEEED

WIZFEBR OB (RExtgd) Oflé LT,
3 MO B HINEGAFCTINEV L 7= L b 8T %
7=, Bz, EBCESIM T TS CHEH S
NTHDEUL har X7 KoK Lisa H
Wz R LBPICIIRARRBMHE S D & & big,
WEORHIEDTZDIZAY DT TEKOME
1TH9 2 EMTEDHEEITR-> TS, SFEEHOR
BEO MBI IZ A Y O AFT TOZER O MG mE M
HipoTBY, EBREME LeWEs, 4 LIS
L=, 2RI LESA L Lz, 2Roft
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WICEoT, AV OfFHEORE, WEMETT S
L EBIT, MDA AET D (GRAENAL R
2 5MREE) . DI, ThENOMARMETHELN
7= ik} # CH(high humidity) , CN(normal
humidity, CL(low humidity) &3 5. 723, CN
RIS L LTRSS Lb IO
BEMTHD.

INEAGT(ELAEAY 60 mm, JES#J 40 mm) &, 3 Fi
BEO M CTIMEER 21T - 72308 (BEK 70
mm, /£3% 40 mm) OHRFZEGROF] %X 3 12K
7.

(a) hn#\g(

(b) mIEE(CH) (o) @H(CN) (d) &% (CL)
43 &b XEBEHOHRZEE DOHI

Sy EE & el gt

74 F =X DMEME, BEA A
NTWAHEEIZL A2 LDO L 2T A7, T
D% (CR-13 , Konica Minolta, HIEE 8
mm) & 53R EH(CM-2600d, Konica Minolta,
HER S mm)ZfEH L, CIE-L*a*b*fiiz Xk vl
EEAZLLE L7, g O eHE, =R E
TG, KRBk X B CTHEMERI G 2 I35
ZETREMOBEMET 56D T, HEMAIX
10°Th 5. #HEAOHHPAFHE, FERITH SR
(L S THAIC R Z IR L, 8 H o
B IO AT VoA A = RIAE I 2842 L T
HET S, HEFMAIT 24 o= LR U< 2212 E
L L*, a*, bEZzJE L.

3. EBRE R L OB

1) 24 o0 2=

24 EEZEORE/BREER 1~ 3R T. £FO
fEix, 4 () = JWEM - AZEOBKETH




< 2 BEE ONE

No. AL” da’ Ab" AE" 4
1 1.4 0.6 22 2.7
2 43 46 1.1 6.4
3 23 42 1.4 5.0
1 25 45 0.2 52
3 2.6 33 1.4 46
6 1.9 0.6 1.8 27
7 34 8.0 54 10.2
8 0.1 6.5 0.2 6.5
o 42 6.3 3.9 8.5
10 14 5.0 22 5.6
1 21 5.6 1.4 6.1
12 33 6.0 13 7.0
13 0.9 14.9 8.1 17.0
14 1.0 4.0 0.8 42
15 32 28 45 6.2
16 2.4 76 2.6 8.3
17 3.4 3.0 3.0 5.4
18 0.1 46 0.6 47
19 13 0.5 2.7 3.1
20 1.8 1.0 0.3 2.1
21 1.7 1.2 0.2 2.1
2 22 0.4 0.7 23
23 12 1.2 1.0 2.0
24 0.9 1.0 1.0 1.6

Average 54
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AN N @*/DJFO)/EI /?Efﬁ 1%, 7+ r R—2A0f

_/\%/E'J@ﬁr@{ﬁ' EAEIZ
EDBFENKE N T-.

AT EEE OB AR

%@Jﬁ k L/T, @7F/u+

%, BIESKEN10° B THDH LITx LT, &
HHEHBLO 7+ b F—ATIE, 2° HETH
HIENEZLND.
INHDZ NG, SRR ORISR DA X
74 F R—=A2kvEMRLEFS ﬁﬁfféﬂﬂ
ETEXBENnholz.

)k b XEIH

3 FEMED L b KEEIHIZOWT, B SN 7 mife i
Hrofle LT, RED L*OE 7 iz e A T
FALELTERLELDOZK 4()~C)IZZENZEILR

kR

B, 3D LS I CTRIEOIE SR
NERIZSTNDZENbMND. ZDZEND,
AP OWEEN, b IR mOAE LIRS
2252 ENHALMNE o7, AEIOREE INEL
FEEICBWTL, BENEWIE ENE oREER

ﬁ@@L1#k%w

WCRbND L DI

Libing. 193 @0 FE

, ARREHIRE O/ 2 F
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5. 24 OB FEX, T4 B F—20 1.7, {4 # 3 /el est oW EME
ZEn Sy I E S fpeots. —MRIC
*/H+Z)) ‘547 ]jjt{/\Jl%Alfl‘z)) 23\ k ‘Cﬁ/)f J-. EXL ) No. /_'I.[* ,da* Abs dEsm
725 N THhIVTHMB TITW Tl L2 & 1 14 06 22 27
A TXRWEREDOETHD 9, 2 4.3 4.6 L1 6.4
3 23 42 14 5.0
) - 1 25 45 02 52
#£1 74 b F—2DOHIEE 5 26 35 14 16
No. AL da” ab" AE* f L9 06 18 27
] 1.4 28 0.2 3.1 - ;‘l‘ zg ;; f:
2 0.8 0.8 0.6 13 : 5 = s x
j L6 L1 ;'6 5'5 10 14 5.0 22 5.6
0.3 0.6 7 8 m 21 56 14 61
5 0.2 14 0.2 14 5 3 =0 3 o
6 0.1 0.9 03 0.9 13 0.9 149 81 17.0
7 0.8 14 0.6 17 m o w0 0% g
P 03 0.9 0.3 1.0 " ) 78 15 52
9 01 0.8 L6 1.8 16 24 7.6 26 8.3
10 03 0.2 2.7 2.7 7 34 3.0 3.0 5.4
11 1.2 1.5 0.8 2.0 18 0.1 4.6 0.6 4.7
12 0.8 2.1 15 2.7 19 13 05 27 3.1
13 1.9 33 2.6 4.6 20 13 10 03 21
14 16 23 12 3.0 21 17 12 02 2.1
5 0.4 0.7 0.1 0.8 2 22 0.4 0.7 23
6 0.1 0.4 0.5 0.6 7 12 12 10 2.0
17 02 2.0 18 27 1 0.9 10 10 16
18 03 0.1 0.1 0.3 Average 54
19 0.4 0.2 0.3 0.5
20 0.0 0.2 0.1 0.2 )
21 0.1 0.1 0.5 0.6 #1, 3l o, HROAIEEOFT
z (1)': gf (1)“3‘ ?’S HAEEN @ W EREFTOREME 7+ b K—
™ oS 3 o m P-1321 & 2 WIEME 2 FL#: L CHFAD R WIFE T
Average 1.7 (EUET%TV\é MR TE . —J, £21Z
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ENREGEENT-BHTH D0, BENEGWRETH
L%, REERXVALS D2 LA/ RLT
Wb, B, EICX > TRMOERmEAITELT
B EITHREF RSB 9D, £/, CN, CL &>
W, £ b TEIHKHEOOSMOE— 7 (173 2
OFERTE -, ZiuE, Aot l, #niAEn
FIEFEORICLIABLEEZOND.

BB E 1.7 EHIRORAIEMES & ik LT bk
BORVERDPHER TE, WEHEHDO ECiE+4
RPNEREECHD Z PR TE. £, 3
O TME L 72 L b TREIAK I O 754 D
fENT A2 ATV, BRI L » TERm O A L)
MAHZ EERLI.

23 Lk
8000 1) Vet xR L - oA oiEiE, BAR
= CH : High Humidity B T %258, Vol 46, No. 7,
B 6000 454-461(1999)
a 2) [HELfh: T/ YL R—AEFOINTAT
5 0001 RV AR B O, IARGEY
2 000 236, Vol. 39, No.5, 113-116(2015)
g 3) x-rite fEAlR—A—,
Z 0 : : : : ; ) , : http://xritephoto.com/colorchecker-targets,
0 10 20 30 40 50 60 70 80 ZMH 2016 42 H 25 H
L* 4) JIS X9204: 2004 @FEMA 7 —F 1 ¥ ¥ VAR
() CH (FiEE) #E | % (XYZ/SCID)
2000 5) WMEIVEN B ARG, [GEEHEOE
i BCN : Normal Humidity fiE), HAKE SR (1993)
8 6000 A 6) IWHEKf: AF—rar_y gt —T7
e DIERGE, HARZE 23, Vol. 53, No. 4,
w4000 4 331-337(2002)
_og 2000 4 P-137) Iyota, H. et al: Color measurement
g methods for optimization of oven
Z 0 E— operation(baking of sliced bread with
0 10 20 30 40 50 60 70 80 superheated steam and hot air), Food
Lx Science and Technology Research, 19(6),
(b) CN (il HRE) 939-947(2013)
8000
E CL : Low Humidity
6000
g
& 4000 |
o
E 2000 -
g
S
Z 0

0 lIO 2IO 3IO 40 SIO 6IO 7I0 8I0
L*
(© CL (&%)
{4 3FHOMIM GEL) KT DLLE
BT OO W1 HE A3 DL

4.F LD

AELZ7 4 b F—2 &2 HNT 24 BEEOH
E &L b TEIARMI O B O 21T o 72, 24
BEFIIONT, RIELIZT7 4 h F—ATIE, 24

Supplement 149 |




P-14 BABYYRE $40% £35S (201645 |
AL L2DA A —SFHEDBES
Image structure analysis on flower products
Flari Nana Moriyama WK%  Meijo University
MHEEH Masaya Akita ZHWARE  Meijo University
NEREF  Mikiko Kawasumi BWKE Meijo University

Keywords: b, 1 A — Ui, R, ¥

1. XC&HIC

WA, TYTHSERERREL, TYVTO2—%0
B A > BB OEEMES L TV D, Tk
XN ETIE, TERBZIRICT T OEO AN X
DBVEICE D REZ A ORREM AT LT
VoORRFIE T, B iciEE A AR BVF,
THOFEE AN TR RIEOBRRBICERT 5 2
EERAD., I TCIEERG & LTH A Tk
BRI AL LR B, BAREEL T

A A=V EMESELORFMZRETZ L2 .

AR Y T, ARANE XA ABAAL LAz LT
RODHA A =T HPE LR, beautiful, natural,
pure R EDA A —VIZBWTHERRE S, #HEL
EWVWH T BN ST

AR TIE, EFTEHHARANCBITLEEASA—TD
FHIAEEIZOWT, EEaHlERIC L VEFEL B
T5.

T ey} WG F———t—t—— e iy’
i el B b B (el
Do KR —————+—| gorpe:
oty WRAE | —————] =" sabaoly
ity RS ] L 1=
! oputl LAY F———t—t—— & snal st
W Dew-mmptd (i | e e e s 2| £ gt
paa it bt §W (g
parl AL 5 bt & r= e
t) B ————t——] AZ e
[T I t | =
2 SD T
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2. FffiAE

WERFEIZIL TZ DAL Loy ba2T IS %]
BELTLIEEN. ) LW EEMT, 9 FEO G H
BZNZEIZHONT 20 OIEEFIX 2 L SD
(Semantic Differential) 7% (7 i) TRHMIL T
Ho7m (K1),

PR E LT, 24 L OIEDBEE G % 5]
ALY (K2). AA L8 - B o X
DESCTENRDEDEZNZEN4FET OEE L,
S OOFE A 1 fnZ, ARtofEE Lz, #E
HOFHEAME 1 BB, IO 8KET v HF A
72NEICE v kLT,

20 DFEAFAXFIZIE, beautiful, natural, pure 72 &
DHARNE Z A NTHRERNEN - TR, £
7z, bright, vivid 72 & DEFIZE T 5 B4, warm,
hard 72 & ORI DKL D> 6 elegant, holy 72 £ D
ROBERERIIERAELE TEENTWD. JER
I EH%FA THR—OFMEEZIT) Z L 2¥E
x, WEEHLLTHD.

PBREIL 10 225 50 oozt 23 4T, e
FFEE 10 0726 20 pREE CTH - 7=,

3. FHMmKER
ERFMOBGRE RS-0, WRESB O SD
HEONER A, 777 4 WVET Y T AT
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Brizz (K3). ZoOR, MSm#gi s 7 7 CTEikd
A A= L LT beautiful Z55 1 #EE L, 22 B
pure X° cheerful 72 & @ 13 3&, & 3 FRIIWEL&IT0T
WA A =TT S bright ° heavy 2 ED 6 3 & L
7. 2Oz S HIZHBE L b DK 4 TH 5.
4 OETTIIMERETH Y, T2 TIEEKRD
A A —TH D beautiful & FHEEN F 5 7= A
V7T v Uiz, FOFER, beautiful & vivid,
elegant, natural DRENZIEOMHEAN RN, =5
(2 vivid & bright ORICITFRVIEMBENH 5 = &
H R T & 72, elegant <° natural (2 DWNTIE, i
&b pure & IEOMHENR BT,

Fio, WEREIRS L, KA X
IR T OMEDS T &2 Rz (K 5). ZDREE,
beautiful (35 4 RIRITALE L TRV, EOMHEEAN
AONTIERTNIH 1 RIREF 4 RIRIZEP LT
WA R Bz, Ak 1 (s & LT
pale, pure, heavy 23817 H AL, Fpsr 2 (el &
L Tl flashy, simple, low-impact 23 & 1F 54177,

ErERM O HE

0.2—04 ——
04—06 =——

RAEMRMDERE

beautiful

4 02—04 ——
04—0.6 =—
+0.2 +0.25 0.20
vivid | elegant l natural
+0.47 -0.22 0.21 +0.30
bright ‘ plain pure
+0.23
+0.2
s +0.27
simple unimpressive flashy
-0.42

-0.20
cool

4  beautiful ZH0r & L7721 A — TG
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4. £

HANCRIT 5 BEA A — 2 O HlifEE % SD &
DIERE T T4 INET Y IO L
7-#E S, beautiful & vivid, elegant, natural @ [E]lZ
EOMENH L Z ENHER TE 2. £/, vivid &
LA A— & LT bright 73, elegant & natural
EEOLAA—TELT pure REDA A—TN
HIF oD ELHALNERY, BRBEE LT
A A=V AN TE 2. F I ERD AT
WXV, BRANCBITZ BEEA A—T O kIt
ROMBHEGRT A ENTE, BIRBEFE IS
FRICZ < EER TV

WTILORR S, HBRERD 23 L <I3R0
e, S DITHBRE OBEESL L TotrT 52 L
THRERDEDDLAIEEMERH D, £z, HARANE S
A N TR E ) o 7= natural X° pure Z 55 1 #f
IR > CE LD A A — UREEIC DN T H M7
L, ZNHDA A=V EmD 5580 AT mE
N 5.

S%IE, ARNOWERE OBEHP LoD, ¥
A TORERDOFAMAERZ o L& A4 NITBIT 5
AA—VHELZ RHT TETHL. 61T, HR
LA TOA A —UREEZ L, #—7 > MNE
WCEDELHABEEAA—VEEDDLITLDOE
HEHIZOWTHREFT 2 TETHS.

S35 Ak

1) Mikiko Kawasumi, et al : A study on silver metallic
color preference, Association Internationale de la
Couleur 2015 TOKYO, pp.735-739 (2015).

2) A7 7p, il BEICEEN D EESE O R Z
A, BHARBEE SR
pp-142-143 (2015).

3) TR, BN —  HRAA Lo enzoft
R~KDDOT7 T = —FT = T~ T hE—
= — (2010)

39(5) supplement,
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DZIVEEZEAZRBOR A EZHET 5 D-up viewer DEFE &
BORADEILDAET—ANERROBHEICKL FEE—

Development of D-up viewer for correct color perception

—Effect of lightness on car interior parts—

Bl BE— Shinichi Oyama BWKE Meijo University
R AKX Yuta Uehara B KE Meijo University
NN7E REF  Mikiko Kawasumi & KZE Meijo University
Chanprapha Phuangsuwan Rajamangala University of Technology Thanyaburi, Thailand

Keywords: (A fE# 1, D-up viewer, =RPNZE[H], 2. ERAE

HEVENLE, T —~vF 7 HENEG EOBIZERA N (M1) OoFT,
FTATEBR TR I DENRKRE D ST RFE G F
1. [XC&HIC v o AR — RE{RIZX L, Adobe Photoshop% HV T

WHST A AT VA LOBENGTE TEHFE 75:/% B 2 SEERE I b S ¥ 72 (X2) . oo L2 Dl
tﬁ#é: ZEMOP TR TIIRRLGRICEK ElZ T —~yFr 7EL Y, JISEERE
CLHZERBHL. BN H TWDENEZERM & (wrErFREAR) Z4EH L THue, Value,

T LTV N E I MR LT, X&Rmots Chromaz JlliE L7-. #ERFE O E O R IX50~
DRZIGENDAELDZNETHD V. 70[1x], & EOREIX1000[0x] & L7z (X13) .

FEATHISE 29TClE, OF X RzZH#E U FIRTEN FKERAIL S v v 2R — FOREZELSET-5
x5 L, Bl b ERICEORBING S T BoBEENEBE L, FIRIXT7 2 A2 r L.

DM ORI D HHEO TV D L IZHHRE BERA V NMEIKIOFROZHE L, D-up viewer
T % D-up viewer #/EL, D-up viewer Of ZBLIERFEBIRWEEEDZENENLOBDF

HElZ XD RZOENE g Uz, SRR T E ZEWE LT, #REIIAREE D34 T,
V\? SRIOBEEE®R E L, B8R A 2 MI@Epet #YrEEiI3mE s L.

DERLDTRELE (K1), ZOREE, mHED

wim (E~G) 2%} L Cid D-up viewer Z 8 L TH = i = —
2HERIAD KL, EHAEOES (A, D) 12k bhﬂ“ﬂm

% b — % _ % — %
LCIERADEDSDIND & SRR S hz. 0% 2% TAme o

AN 100 P i 00 B 2 B 2 FREREIELS L 2R ¥
&4, D-up viewer DEHFMIC LY DR % L)
ANV U % Al A RE L < BT |
FaRILA |
| D-up viewer
/E |
- o/ * '«6\ sz m
{ IR R \-) iﬂ!“ NI AR
A . oF A § wmE ") SERIC XC500
G e ' 35~;(Jllx| | | )
| [ * 10000]
(1 %%ﬁﬂiﬂ{%{k@f* 4’ >~ b 3 FEHRERIE
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3. EBER 4. FEHESH
X 4~6 |[ZHIERE K2~ F{fliEX Photoshop Xy ai— ROWHEE b BIICE(L S8

TEIVT=F v v aiRh— ROWRE, Hixs o
—~ v T 7{ETHIE L7z Hue, Value, Chroma
T, WTNbHHEERE 3L DY EZRLTWD.
72 D-up viewer L OFER A2 O, 0 OFEEZ2 @
TR,

i?ﬂ&mﬁﬂﬁﬂ%ﬂﬁY@%@@%k@(ﬂ
4) , F£7=, Value [ZIZITHIEIZELL (K 5) ,
Chroma & KXHEE Tl n‘?ﬁ/ BT DR (K 6)
NbHnd.

KIZ D-up viewer A HE(Z L H1EWNZHOWTIT,
Hue [ZOWTITEA A SN B Rho e
DD (X 4), Value X°> Chroma T/ D-up viewer

ZBTZ LIV mELBMAALNL (X5-6).

B, X6 OEmHEESICOWT, Chroma (T4
RIpBMERD AN DX, BT—~v T T
CHEALEAEOMEICL 2D EEZLND.
Z M9 X & Value, 5 Chroma OENIFE L
TR, BB YN Afise L 7e A HIaIE
TEXRhoTmREENRD 5.

4 Hue OHRTERER

10.0

9.0 ) ,l'_,__/,g
8.0 /8

7.0 o
6.0 -
5.0 __/__.’-'- et O ViewerfEL
4.0 ,,"g @ ViewergY
3.0 =

2.0

10

0.0

Value

0 +20 (%)

EI!@I!EEEE__L__
B

X 5 Value OHIEREH
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BRAIC % L C, D-up viewer £ |2 LK 50D F,
2 ZWELTHI L72E 25, Hue lZ DWW TOMH
MIXA SN B ol b DD, Value,
Chroma {22V Tld D-up viewer H Y DIE 9 23
ERAY VN TSy (W

FEREA 23 & 72 222 O I JE e s N2 %2 8
BLTWDFEEN D DL, T4 AT L AITER
SNTZENGEEEGREZ L TWD munﬁ@ﬂ%ﬂ:flﬁ
OGN R > TR 2D &3, Bz
CG o TT 4 AT LA L CTRIG& %G9 2B
\Z, D-up viewer ZF|H LTV T/Vfa?ﬁi%ﬁfﬁ
THERITRE .

SBIZEDIHEE LS AORZEZET D)
%_waﬁﬁboo K v aR— RO
FJE AL S BT E ORES, ’2};*F75§‘,%b\%[5;%
(N — FT5’/f£<E) DOEME (L ST
@%ﬁ‘fiﬂ_ob YT HEAY, D-up viewer {% H @%f
FUICOWTIRFERET D TETH H.

S Xk
DL LS - IRBARREA 22 W OIS %’D‘Kéﬁﬁiméﬁ
B, TH, B, AAREREREE F 29 & 7,

pp.134-142(2005)

2)Chanprapha Phuangsuwan, et al: Color Constancy
Demonstrated in a Photographic Picture by Means of a
D-up Viewer, OPTICAL REVIEW, Vol.20, No.1,
pp.74-81 (2013).

3) BILE—, fi: BENERICB TG0/ EHHT 2
D-up viewer OfFER & FHl, HAGEFREE, H39%, 5
55, pp.99-100 (2015)

6 Chroma DOHIEREF
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1 Introduction

People get cataract in their eyes when aged.
The most serious impediment from the cataract is
the light entering the eyes from environment
scatters into the eyes and covers all over the
retina causing scene foggy. It also desaturates
colors", and blurs the retinal image?. When
elderlies look at a dimly illuminated indoor from a
very bright outdoor the indoor appears only a dark
space and they cannot recognize objects in the
space, while young people have no such
inconvenience because of no scattering light in
their eyes. One way to solve this problem is to
increase the illuminance in the indoor space. The
present paper investigates how much illuminance
should be increased for elderlies compared to
young people by simulating the cataract with
cataract experiencing goggles®.

2. Method

Two-rooms  technique was employed
composing of a subject and test room as shown
in Fig. 1. The subject room was 4 m long, 3 m
wide, and 2 m high, and the test room 1.8 m long.
At the separating wall 17 fluorescent lamps FL of
40 W each and the daylight type were attached
facing a subject to simulate the environment light.
The vertical plane illuminance at the subject eyes
were variable from 0 to a little over 1,000 [x when
the subject sat at the distance 3.3 m from the
separating wall. Five illuminance levels were
investigated, 0, 259, 528, 789, and 1054 Ix. The
inside of a building was simulated by the test
room, which was illuminated by 12 fluorescent
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lamps of 20 W and the daylight type. Two of them,
Ft were adjustable for their intensity by a knob
operated by the subject. A test stimulus T was
placed against the back wall of the subject room
and the subject observed it through an opening
D of which width was 50 cm. The vertical plane
illuminance was measured at the test stimulus
every time when the subject set. Figure 2 is a
photograph to show the environment lighting at
1054 Ix and a test stimulus in the test room
through the window.

Fig. 1 Experimental room.

Fig. 2 The environment light in the front wall of
the subject room.
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The subject task was to adjust the illuminance
of the test room by a knob at the level when he/she
could understand the contents of the stimulus
easily for the decision whether he/she visits the
building when he/she happened to pass by the
building. This was not a threshold for readability of
the stimulus and rather a vague criterion. We
wanted to simulate real situation of elderly people
on streets in town. The adjustment was done with
naked eyes and with cataract experiencing
goggles for five times at different experimental
sessions.

Ten test stimuli were prepared composing of
two types of pattern; 4 posters and 6 dishes.
Examples of a poster and a dish are shown in Fig.
3. The poster was to invite people to a seminar
held in the building and the dish was a Thai food
“somtum” that was available in a restaurant in the
building. The goggles had haze value of 18% that
shows the degree of scattering light and the
photopic luminous transmittance 63%. The
goggles simulate the cataract eyes that just start
to cause inconvenience in daily life.

Seminar on
"Color constancy in our daily life"

by
Dr Chanprapha Phuangsuwan
Room 1412

Fig. 3 Stimuli, a poster (top) and a dish
“somtum” (bellow).
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Five subjects participated in the experiment, four
young Thai and one elderly Japanese whose eyes
were installed with intraocular lenses after
operation for the cataract.

3. Results and Discussion
Results of the subject CP and MI are shown
in Fig. 4 for the test stimuli of six dishes. The
illuminance of the subject room is taken along the
abscissa in Ix and that of the test room along the
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0 1 1 1 L L
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llluminance in test room (Ix)

400

200

0 200 400 600 800 1000
llluminance in subject room (Ix)

Fig. 4 Results of subject CP and M.

ordinate. Six curves at low position were obtained
with naked eyes and those at high with goggles.
The curves of both groups increased for
higher illuminance of the subject room showing
more illuminance was needed to recognize test
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stimuli in the test room. It is clear that more
illuminance was needed with goggles. We notice
in the MI's results that there are two curves that
locate low in both naked and goggles. The two
dishes were “somtum” and “spaghetti”’, which the
Japanese subject knew quite well and was easy
for him to identify. Other 4 dishes were not familiar
to him and higher illuminance was needed to
identify the dishes. The Thai subject CP did not
show such peculiarity about the dishes. Three
other Thai subjects showed similar results with the
subject CP though showing different illuminance in
the test room. Average was taken for four Thai
subjects and is shown in Fig. 5. Dotted curves

1000

llluminance in test room (Ix)

0 200 400 600 800
llluminance in subject room (Ix)

were from eyes without goggles. Four solid curves

1000 1200

Fig. 5 Average of four Thai subjects.

locating in the middle were for posters with
goggles and it was easier to recognize them than
dishes. Four dotted curves without goggles also
showed low illuminance in the test room. For the
uppermost curve the standard deviations among
four subjects are shown by short vertical bars.
Large SDs indicate large variance of individuals in
adjusting the illuminance of the test room. The
vague criterion given to subjects for the
adjustment might have caused the variance.

In order to know how much illuminance
should be increased with goggles compared with
naked eyes the ratio of the illuminance with
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goggles to the illuminance with naked eyes was
calculated for each test stimulus and the average
of the ratio was calculated for all the five subjects.
The result is shown in Fig. 6. Short vertical bars at
each data point indicate the standard deviation
among five subjects. Although the individual
variance is not small the ratios remained relatively
constant for the illuminance level of the subject
room by having the average 6.5.

N

O -_2DNWrrOTONO®O®OO

)
T

Ratio of illuminance (G/N)

o

200 400 600 800 1000

llluminance in subject room (Ix)

Fig. 6 The ratio of illuminance (G/N) from
5 subjects.

We can conclude that the illuminance in the
building should be elevated about 6.5 times from
the level designed for young people in order that
elderly people also can recognize posters or
pictures similarly to young people to assure their
QOL.
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1. Introduction

It is useful if we can print photographs that
show the same color appearance as for the real
scene under the normal observing situation. The
modification for a photograph was carried out for
the lightness constancy and the result was
satisfactory to some extent' 2. Figure 1 shows the
flow chart for the modification. The right-hand flow
shows the determination of the amount of
whiteness and blackness for a real space by the

Real scene
Vil Y (cd/m?) <N

v,
% /

A

A
I
P i W
Y (ed/m?) ., n W 'ﬁ"ﬂ' —— | ¥ (cd/m?)
%, Lcdlm-\ _— Grey scale ———
W i

P W
Y (cd/m?)

Fig. 1 Flow chart for lightness modification
in photograph.

elementary color naming method. The left-hand
side flow shows a photograph modification
process. Pp is a photograph of a real scene and
this will be modified to reproduce the whiteness W
in a photograph Pw. Pp is specified by the
lightness L* and it is necessary to relate W to L* to
get a photograph that gives the same impression
of lightness appearance for the real scene. It is
important to derive the W and L* relation. We have
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a quantified relation in the natural color system
NCS developed in Sweden but the data were
based on European subjects. Phuangsuwan et al
reported an equation to relate W to L* based on
Thai subjects but only 5 subjects®. In this report
the relation was again obtained by 15 Thai
subjects and under a controlled lighting.

2. Method

Sixteen achromatic patches covering the
metric lightness L* from 21 to 93 with steps of
about 5 were prepared. A subject was presented
with one of them at a time through a square mask
of 3 x 3 cm? at distance of about 65 cm giving
2.6° x 2.6° arc of visual angle under fluorescent
lamps of the daylight type of which chromaticity
point on the CIE xy diagram is shown by an open
triangle in Fig. 2. The open square is for D65
which was used by Swedish group in developing

NCS. An open circle shows the CIE Alight source.

The solid curve shows the

0.5

04 -

>

0.3 -

0.2 ‘ ‘ ‘ ‘
0.2 0.3 0.4 0.5 0.6 0.7

X

Fig. 2 Color illumination in the subject room.

black body locus. The mask for the test patch was
made of a gray paper of L*=55 and the
in a

measurement was carried out room

illuminated at 900 Ix at the patches. Fifteen Thai
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and two Japanese participated as subject and
they were asked to judge the amounts of
whiteness and blackness for each patch in
percentage, which were presented in a random
order. Five such sessions were repeated in
different sessions. Three subjects were well
trained for this kind of experiment but others were
naive and participated to this kind of experiment
for the first time. Except the three subjects they
were all undergraduate students of the university.
Figure 3 shows the atmosphere of experimenting.
Left person is a subject and the right person an

experimenter just changing the test patch.

Fig. 3 The atmosphere of experimenting.

3. Results and Discussion

Results of two subjects SS and CP are shown
in Fig. 4, where the lightness L* of test patches is
taken along the abscissa and the amount of
whiteness along the ordinate in percentage. Short
vertical bars indicate standard deviation of five
repetitions. The subject SS was a naive subject
while the subject CP well trained for
psychophysical experiment. The former subject
showed smaller standard deviation and the
experience did not reflect to the variance of
judgment. Figure 5 is the mean of 15 Thai subjects
with standard deviation among subjects. The
individual variance is not large.
In Fig. 6 other two previous results are plotted
together with the present result; the present result
by open circles, the previous results by
Phuangsuwan et al.®) by open squares, and NCS
by open triangles®). It is seen that the present
result locates upper than other two results
indicating more white judgment for each patch.

| Supplement 158 |

100
90 {1 SS
80 -
70 -
60 -
50 -
40
30 -
20
10 -

Whiteness (W%)

0 10 20 30 40 50 60 70 80 90 100

100
90
80
70 -
60 -
50 -
40
30
20
10 A

0

CP

Whiteness (W%)

0 10 20 30 40 50 60 70 80 90 100
Lightness L*

Fig. 4 Result of subject SS and CP.

The previous results were obtained in a room
illuminated by fluorescent lamps of the daylight
type but the illuminance was not well controlled.
The NSC data were obtained under the CIE D65.
The present data were obtained at a constant
illuminance.

100
90 A
80 -
70 A
60 -
50 -
40 ~
30 -
20 A
10 -

O T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100

Lightness (L*)

Whiteness (W%)

Fig. 5 Mean of fifteen subjects.
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Fig. 6 Present result, Ref 3, and NCS result
plotted together.

These difference of experimental condition might
have caused the difference in the results. In spite
of the difference in detail among three results they
can be all approximated by lines to show a simple

100

Present
——— Ref3
- = =NCS

Whiteness (%)
N W b OO O N
o O O o o o
1 1 1 1 1 1

N
o
L

0 T L T T T T T T T
0 10 20 30 40 50 60 70 80 90 100
Lightness (L*)

Fig. 7 The regression line of three results.
relationship between L* and W. The regression
lines are
Present results W =1.394L" - 27.6,
Ref 3 W =1.401L* - 31.9,

NCS W =1.278L" - 26.5,
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and they are shown in Fig. 7 by a black solid line
for the present result, a red thin line for the
previous work?®), and a green dotted line for NCS.

The NCS showed a shallower slope than other two.
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P-19 BABEZEREE $£40% HE35 (2016%F)

p=[1I1]

K1 AR ()] | [ALC(BEZ) ], [ACk, BEZE) ], [ Ak, (BAHZE) ]

AE, AL ACT, AHY, AEy ALt ACT, AHY

1st:2nd 2nd:3rd 1st:2nd 2nd:3rd 1st:2nd 2nd:3rd 1st:2nd 2nd:3rd 1st:2nd 2nd:3rd 1st:2nd 2nd:3rd  1st:2nd 2nd:3rd  1st:2nd 2nd:3rd
v2 623 308 1.13 0.30 376 232 484 201 d2 1.71 334 0.66 0.93 0.01 254 157 1.96
v4 7.09 3.31 0.05 1.33 3.84 291 5.96 0.82 d4 5.21 2.90 091 278 5.04 0.68 0.99 049
vé 367 343 297 058 203 336 0.75 0.30 dé 2.65 1.27 1.64 040 122 032 169 1.16
v8 563 358 2.13 2.08 0.36 1.62 520 242 d8 606 098 0.99 0.01 5.81 0.51 141 0.84
vi0 1.63 1.19 0.13 1.12 049 018 155 0.37 d10 346 398 2.88 2.60 115 278 153 1.16
v vi2 209 6.28 012 1.39 208 561 0.13 244 d di12 392 357 087 1.13 382 333 0.13 0.62
vid 073  9.09 0.17 6.44 0.51 6.08 049 203 di14 286 096 0.09 0.96 195 002 209 0.06
vié 3.13 1.69 0.53 0.84 116 059 2.85 1.34 d16 3.09 1.60 0.68 1.08 157 042 257 1.10
vi8 756 450 0.73 0.70 534 343 530 282 di8 326 409 2.38 287 205 185 086 2.24
v20 155  5.00 1.06 2.16 082 444 0.78 0.81 d20 592 6.38 591 6.26 0.02 1.16 0.34 0.39
v22 0.78 3.78 0.17 225 0.23 2.80 072 1.19 d22 267 414 207 3.06 1.68 253 0.10 1.18
v24 6.83 10.61 0.14 264 522  9.90 440 274 d24 448 451 2.78 2.87 337 338 0.98 0.82
b2 421 5.14 220 054 3.15 5.00 1.71 1.04 dk2 1.53 3.33 0.29 047 1.39 1.75 057 2.79
b4 486  71.17 093 1.09 464 486 1.11 5.16 dk4 063 296 0.58 0.45 026 291 0.03 0.35
b6 3.41 3.52 129 158 1.59 3.14 273 0.12 dk6 3.60 3.21 1.78 0.80 2.40 2.65 201 1.63
b8 246 275 0.72 0.17 216 258 092 094 dk8 193 342 170 3.23 054 053 0.75 1.01
b10 496 294 3.31 2.54 2.35 1.46 2.85 0.26 dk10 806  6.06 6.25 3.21 509 502 023 1.14
b b12 469 480 0.73 2.86 439 386 148 0.10 dk dk12 520 526 512 351 0.18  3.89 0.89 048
b14 289 551 2.86 3.88 039 363 0.12 145 dk14 423 486 3.78 3.07 165 3.10 095 2.14
b16 2.33 4.68 190 1.75 0.34 0.12 1.32 434 dk16 1.81 1.22 1.40 0.36 0.02 1.16 1.15 0.02
b18 6.69 3.82 290 1.86 373 324 4.74 083 dki18 1.09 487 0.80 2.76 062 025 042 4.01
b20 243 4.89 0.14 2.62 1.93 3.69 148 1.86 dk20 1.36 3.06 0.66 087 0.40 1.18 112 269
b22 787 782 470 5.85 609 489 1.66 1.73 dk22 245 336 0.66 3.15 1.01 1.16 214 0.13
b24 457 2.75 2.01 1.69 231 1.34 3.39 1.70 dk24 1.53 1.56 142 097 0.07 0.70 0.55 1.01
82 796 273 0.33 048 752 225 259 148 p2 185 239 1.09 1.39 139 194 055 0.17
s4 5.18 3.39 1.11 1.09 229 275 452 1.65 p4 296 1.68 271 151 027 0.13 1.15 0.71
s6 6.11 535 347 082 172 523 473 0.76 p6 3.23 1.36 222 087 2217 1.04 057 0.08
s8 420 268 140 0.28 395 261 0.26 0.55 p8 149 253 141 202 0.23 1.51 044 0.14
s10 429 043 225 023 342 005 1.28 0.36 p10 292 509 158 0.63 209 502 129 057
s s12 417 1.18 3.07 0.50 0.27 1.06 2.80 0.03 p pl2 348 238 1.76 1.02 299 1.90 0.26 1.00
s14 141 209 120 1.53 0.58 1.25 049 0.66 pl4 277 074 0.09 0.01 257 027 1.03 0.69
s16 577 328 089 2.73 1.09 053 5.60 1.74 pl6 3.97 1.03 351 004 164 022 0.84 1.00
s18 765 401 072 1.14 583 346 490 168 p18 481 1.38 479 1.18 033 046 040 0.56
s20 988 708 2.60 0.53 933 702 1.93 0.70 p20 244 436 233 4.10 0.56 1.46 044 0.06
s22 3.62 227 194 0.19 2.96 216 0.79 0.69 p22 1.44 1.89 1.21 0.90 0.44 0.45 0.65 1.61
s24 070 163 0.28 147 046  0.69 045 0.05 p24 260 284 0.58 2.36 037 039 251 153
dp2 6.87 262 1.80 0.97 547 0.03 375 244 ltg2 3.65 1.18 298 0.69 2.08 0.93 0.35 0.25
dp4 223 480 0.30 1.78 220 301 0.21 329 Itg4 358 328 219 293 283 137 0.26 0.56
dp6 5.05 3.85 254 0.74 435 3.52 0.36 1.36 Itgé 1.56 342 022 276 1.53 2.00 0.24 0.22
dp8 337 242 331 003 0.46 1.07 047 218 1tg8 5.91 0.96 497 0.73 3.21 0.25 0.01 0.58
dp10 134 392 052 3.45 1.20 1.54 0.32 1.04 Itg10 215 1.87 0.19 042 117 1.76 1.80 0.46
dp dp12 516 345 0.16 1.51 360 227 369 213 Itg ltgi2 160 213 159 1.82 018 111 0.07 0.06
dp14 203 1.39 0.78 0.91 032 073 1.85 0.75 Itg14 160 218 1.30 1.86 0.91 1.10 022 0.29
dp16 251 308 0.67 0.91 0.13 068 241 287 ltgi6 459  3.05 447 130 025 210 1.03 1.79
dp18 894 1.79 1.16 047 6.76  0.38 573 1.69 Itg18 380 218 350 2.03 1.01 0.69 1.09 0.41
dp20 120 1150 0.94 0.96 0.75 10.88 0.03 3.62 1tg20 3.67 1.74 1.78 0.72 3.13 0.81 0.68 1.36
dp22 462 222 0.29 2.06 449 044 1.06 0.72 Itg22 2.16 1.54 212 0.14 025 147 0.33 045
dp24 4.79 4.48 1.92 405 347 1.01 2.69 1.63 1tg24 467 3.23 3.58 148 2.61 0.26 1.48 2.86
1t2 353 230 0.38 0.29 178 214 302 0.77 g2 222 1.51 0.55 0.69 180 1.25 1.18 0.51
1t4 2.33 2.10 098 1.70 2.00 1.22 0.70 0.13 g4 3.11 442 1.70 438 252 0.04 0.67 0.53
1t6 354 191 0.88 1.66 266 094 216 0.13 g6 292 328 0.51 2.80 287 1.66 0.19 0.46
1t8 203 4.82 0.66 2.36 1.78 4.20 0.73 0.01 g8 4.20 3.90 255 203 289 3.07 1.68 1.31
1t10 329 222 196 1.45 184 136 1.90 0.99 gl0 444 311 322 258 304 174 0.19 0.04
It 1t12 3.06 1.31 1.62 044 1.95 1.15 1.71 046 g gl12 3.25 1.33 144 0.36 282 009 0.76 1.28
It14 359 349 3.19 1.90 027 292 1.62 0.27 gl4 523 212 514 163 084 043 051 1.29
1t16 560 543 253 1.23 496 352 0.54 3.94 gl6 497 481 3.14 331 320 322 214 134
1t18 1.69 3.14 1.29 0.29 0.74 1.75 081 2.60 gl8 2.68 223 191 222 1.83 0.22 0.45 0.02
1t20 2.81 5.44 251 531 0.97 1.13 081 022 g20 1.75 1.27 111 117 120 050 0.62 0.07
1t22 365 253 0.30 0.35 357 083 0.68 2.36 g22 2.05 1.24 1.19 049 154 113 0.65 0.07
1t24 2.51 2.57 0.59 147 158 207 1.85 0.38 g24 249 1.95 239 0.13 0.69 008 0.13 1.95
sf2 5.72 411 342 0.72 394 3.86 234 1.20 dkg2 3.50 8.15 236 040 1.32 5.05 222 6.38
sf4 420 318 151 0.74 392 309 0.19 0.06 dkg4 298 1.85 2.76 0.05 075 0.63 085 1.74
sf6 248 3.62 047 0.17 1.45 3.62 1.95 0.07 dkg6 5.97 229 247 064 5.10 1.61 1.88 151
sf8 429 503 307 1.15 025 478 299 1.09 dkg8 583 216 242 086 525 1.29 0.77 150
sf10 4.86 3.07 432 144 1.72 217 142 1.62 dkg10 261 2.40 235 0.57 0.84 233 0.76 0.02
of sf12 5.82 1.53 271 1.31 483 056 1.80 0.54 dkg dkgl2 476  6.39 0.95 0.63 254 6.11 391 1.77
sf14 199 429 1.09 1.34 163 392 0.64 1.13 dkgi4 132 420 017 227 130 322 0.06 1.46
sf16 366 3.19 049 3.17 1.91 0.00 3.08 0.36 dkgl16 629 596 3.28 3.02 473 428 253 284
sf18 403 204 204 0.69 262 1.76 2.28 0.78 dkg18 6.59 1.52 1.86 0.12 3.21 0.56 545 1.41
sf20 1.39 1.85 1.06 0.06 0.88 1.75 0.11 057 dkg20 778 792 720 4.77 291 6.19 039 1.25
sf22 130 234 056 2.29 095 038 0.70 0.29 dkg22 475 216 229 030 214 185 357 1.09
sf24 0.97 1.93 0.34 0.65 0.70 1.78 0.58 0.36 dkg24 639 543 5.15 4.34 349 048 146 3.24
Gy9.5 648 1.72 112 0.17 624 151 1.34 0.79
Gy8.5 054 221 017 2.11 043 0.11 0.28 0.64
Gy7.5 068 1.05 0.65 0.18 016 094 0.09 0.45
& Gy6.5 291 3.68 1.67 3.56 232 0.63 0.53 0.69
¥ Gy55 092 1.90 0.78 1.83 047 035 0.10 0.41
1 Gy45 193 259 1.39 254 124 048 051 0.06
Gy35 289 1.73 222 020 172 151 0.68 0.83
Gy2.5 6.11 5.12 191 147 0.01 3.01 580 3.87
Gyl5 502 1.58 1.39 1.02 026 078 482 091
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H.

P-19 BABEZEREE $£40% HE35 (2016%F)

p=[1I1]

7 2-1. PEEFEE,. sRGBE

1st 2nd 3rd LEEYH
BEISEE BEIEEE BElEEE

sR sG sB T4 (SD) sR sG sB 4 (SD) sR sG sB T4 (SD) sR sG sB

Gy9.5 253 250 243 8.50 (1.05) 249 248 232 767 (1.63) 251 248 235 8.50 (0.55) 251 249 238
Gy8.5 231 231 226 7.83 (1.60) 231 231 224 7.67 (0.82) 226 224 218 8.50 (1.38) 229 229 222
Gy7.5 200 199 194 8.00 (1.26) 192 192 190 8.00 (0.63) 192 192 192 7.83 (0.75) 191 191 190
= Gy6.5 173 171 171 7.33 (1.03) 157 158 153 8.33 (0.82) 166 168 164 8.00 (0.63) 162 162 160
¥ Gyb.5 139 137 136 8.17 (1.47) 138 139 138 767 (0.52) 135 134 132 8.17 (0.75) 137 137 135
f Gy45 106 107 106 7.83 (0.75) 107 108 106 7.83 (0.75) 113 114 113 7.83 (0.41) 110 111 110
Gy3.5 85 85 84 9.00 (1.10) 84 86 83 9.00 (0.63) 85 85 84 750 (0.55) 83 84 83
Gy2.5 57 56 55 8.17 (1.83) 54 53 46 8.17 (0.98) 57 55 56 7.83 (0.75) 55 51 50
Gyl1.5 18 18 19 8.83 (1.17) 26 30 28 7.67 (1.03) 26 28 26 7.83 (0.98) 26 28 28
v2 222 38 63 8.00 (1.26) 209 45 69 8.00 (1.41) 211 40 63 8.33 (1.21) 210 40 63
v4 244 85 14 8.83 (0.75) 244 89 48 8.33 (1.03) 251 90 46 8.17 (1.33) 246 90 42
v6 248 151 39 8.67 (0.82) 249 150 48 7.83 (0.98) 253 150 41 8.50 (1.05) 248 147 41
v8 248 192 21 8.83 (0.75) 243 197 39 8.17 (0.98) 254 201 42 833 (1.21) 247 195 38
vi0 173 195 28 8.00 (1.10) 172 192 45 8.17 (0.75) 176 195 48 8.50 (0.84) 175 193 45

v vi2 18 161 95 7.83 (0.98) 35 158 99 8.17 (0.75) 26 163 94 8.17 (0.75) 36 160 98
vi4 1 129 109 6.67 (1.51) 22 132 117 6.33 (1.21) 8 151 129 7.33 (0.82) 15 139 121
vi6 2 128 154 583 (1.94) 29 125 139 7.17 (1.33) 29 127 144 6.50 (1.05) 26 125 142
vig 14 95 163 7.00 (1.10) 23 93 153 7.67 (1.03) 21 90 157 7.33 (1.63) 25 91 156
v20 80 62 162 7.67 (0.82) 80 70 150 8.00 (1.55) 86 74 161 8.00 (0.63) 80 71 153
v22 120 37 129 850 (1.22) 118 46 121 8.50 (0.55) 124 51 131 8.17 (0.75) 119 48 124
v24 175 33 103 8.00 (1.90) 171 53 96 8.67 (0.52) 190 43 107 8.17 (1.17) 179 48 103
b2 254 103 109 8.00 (1.41) 245 105 110 8.17 (1.47) 250 97 107 8.50 (1.05) 246 99 107
b4 251 118 75 7.83 (0.75) 250 110 66 8.67 (1.03) 251 114 83 783 (1.17) 249 114 74
b6 255 159 49 8.33 (1.03) 249 156 49 8.33 (0.82) 252 161 61 8.33 (0.82) 249 156 55
b8 247 204 33 817 (1.17) 246 200 57 717 (1.33) 244 201 65 8.00 (0.63) 244 200 57
b10 186 200 57  7.83 (0.98) 183 203 58  7.33 (0.82) 190 210 62 833 (0.82) 184 201 58

b b12 67 185 116 8.50 (1.05) 76 187 126 8.17 (0.75) 74 196 130 8.17 (0.75) 72 190 124
b14 35 170 146 7.83 (0.41) 43 169 147 8.17 (0.75) 25 181 160 8.17 (1.47) 42 176 154
b16 20 161 184 783 (1.17) 43 165 184 7.83 (1.33) 40 159 185 8.17 (0.75) 40 162 182
b18 45 120 176  7.83 (2.04) 64 127 189 800 (0.89) 55 133 199 800 (0.89) 56 127 187
b20 118 105 185 6.83 (2.32) 113 109 183 8.33 (1.03) 124 113 195 8.33 (1.21) 118 109 188
b22 161 92 160 8.17 (0.75) 151 89 144 8.00 (0.89) 169 101 167 8.00 (0.63) 163 96 158
b24 227 98 139 7.67 (1.03) 224 105 136 8.33 (0.52) 221 99 135 7.83 (1.17) 226 104 139
s2 213 53 67 750 (1.38) 202 65 76 7.33 (1.51) 204 59 75 8.33 (0.82) 206 60 73
s4 217 82 32 783 (0.75) 216 79 44 833 (1.21) 218 84 53 833 (1.03) 213 82 45
s6 243 142 39 8.17 (1.33) 244 149 47 8.17 (0.75) 239 148 57 817 (1.17) 240 145 51
s8 231 187 44 9.00 (0.63) 237 192 53 8.17 (1.33) 238 192 61 867 (1.51) 236 191 51
s10 159 174 49  8.17 (0.98) 167 180 59  8.33 (0.82) 166 180 59  7.83 (0.41) 165 178 54

s s12 29 140 72 7.50 (1.05) 42 146 91 7.83 (0.75) 44 144 9 783 (1.17) 44 142 87
s14 12 134 117 6.83 (1.72) 27 133 116 750 (0.55) 27 138 119 7.33 (052) 26 134 117
s16 22 119 144 6.67 (2.25) 28 121 137 7.83 (1.47) 36 128 147 7.00 (1.10) 31 124 144
s18 18 91 149 767 (1.51) 38 98 150  7.83 (0.75) 27 95 152  7.83 (0.75) 35 96 153
s20 85 64 140 817 (1.17) 87 73 135 8.17 (1.33) 89 72 146 767 (052) 87 69 140
822 124 58 126  7.83 (1.60) 123 56 120  7.50 (1.05) 120 58 119  7.50 (1.05) 119 56 118
s24 169 49 99 7147 (1.72) 165 59 99 750 (1.52) 170 62 103 7.83 (0.98) 167 60 101
dp2 174 29 53 8.17 (1.17) 163 35 60 7.67 (1.03) 160 34 54 7.67 (1.03) 162 30 54
dp4 176 56 30 8.33 (1.21) 169 58 33 8.17 (0.41) 174 63 45 767 (0.82) 171 58 36
dp6 186 111 22 8.17 (0.98) 185 114 52 8.00 (1.79) 184 112 42 7.83 (0.75) 184 111 44
dp8 183 146 33 833 (052) 187 151 44 850 (0.55) 190 149 47 800 (1.41) 185 148 43
dp10 125 135 47 8.17 (0.41) 122 129 43 8.17 (0.75) 129 138 56 750 (0.84) 124 132 46
dp dpi12 19 115 60 7.33 (1.03) 32 113 72 717 (1.47) 37 117 71 750 (1.22) 34 114 69
dpl4 23 106 91 6.83 (2.48) 21 107 95 8.50 (0.84) 22 110 96 6.83 (1.17) 25 109 95
dp16 1 96 113 8.00 (0.63) 17 101 109 750 (1.22) 14 103 116 8.00 (1.26) 14 101 112
dp18 19 72 122 7.83 (1.33) 27 75 114 717 (1.17) 31 74 114 7.00 (1.79) 28 73 116
dp20 64 44 110 8.17 (1.33) 63 50 104 8.50 (0.84) 69 41 111 767 (0.82) 66 48 107
dp22 105 33 100 883 (0.75) 99 27 98  7.83 (0.98) 106 31 102  7.67 (0.52) 101 30 98
dp24 133 33 80 833 (1.03) 131 27 79  8.17 (0.98) 145 37 86  7.83 (0.98) 137 34 81
1t2 254 169 157 850 (1.05) 252 161 153 767 (1.21) 250 163 156 8.33 (0.82) 250 162 153
1t4 254 179 155 8.17 (0.98) 252 170 147 8.00 (1.26) 255 176 152 817 (1.17) 251 172 149
1t6 253 201 146 7.00 (1.67) 250 195 137 8.17 (0.98) 255 199 143 833 (1.21) 251 198 141
1t8 250 219 131 7.67 (0.82) 247 220 135 750 (0.84) 255 227 132 8.00 (1.41) 249 222 132
1t10 222 228 144 750 (1.05) 215 226 137 8.17 (1.47) 221 230 137 7.83 (0.75) 216 225 136

It 1t12 153 224 171 8.67 (0.82) 157 228 181 7.83 (1.47) 1563 228 180 8.33 (1.37) 155 227 178
1t14 139 214 194 8.00 (0.89) 133 214 192 833 (1.21) 120 210 186 8.17 (2.04) 124 210 188
1t16 123 194 201 8.67 (0.82) 108 196 203 817 (1.17) 117 190 203 8.67 (0.82) 115 191 200
1t18 126 158 191 7.67 (1.03) 130 166 195 800 (1.26) 132 166 200 833 (0.82) 130 164 195
1t20 162 159 201 867 (1.03) 155 152 196  8.33 (1.03) 169 166 209  8.17 (0.75) 161 159 202
1t22 187 148 179 850 (0.55) 192 150 188 7.83 (1.60) 194 148 182 7.83 (0.75) 191 149 184
1t24 228 157 168  8.00 (1.26) 231 159 174 833 (1.51) 230 153 170  8.33 (0.52) 231 158 172
sf2 220 129 123 8.33 (1.03) 216 122 120 767 (1.51) 212 127 126 767 (1.51) 216 128 125
sf4 231 144 123 8.00 (0.63) 224 142 122 767 (151) 226 138 117 750 (1.38) 225 138 118
sf6 228 162 108 850 (0.84) 227 162 104  8.00 (1.26) 231 161 98 833 (0.82) 228 161 103
sf8 215 180 102 8.33 (1.03) 218 190 110 7.50 (1.05) 225 192 103 8.00 (0.63) 219 187 105
sf10 169 176 98 750 (1.52) 176 184 102 7.83 (0.75) 177 188 111 8.17 (0.75) 173 181 100
sf sf12 116 181 137 8.17 (0.41) 118 179 140 7.33 (1.21) 121 183 145 7.67 (1.03) 120 183 142
sf14 87 163 145 8.17 (0.75) 95 168 153 817 (1.17) 77 166 151 8.67 (0.82) 86 167 152
sf16 82 141 152 767 (1.21) 74 142 148 7.83 (0.75) 83 150 157 8.17 (0.75) 80 145 152
sf18 93 125 150 7.83 (0.98) 91 124 154 7.83 (1.33) 95 126 152 8.33 (0.82) 94 126 153
sf20 122 117 156 8.00 (0.89) 124 120 158 7.83 (1.17) 125 119 161 7.67 (1.03) 123 119 158
sf22 151 114 148 8.33 (0.52) 149 113 146 8.00 (1.41) 156 118 152 7.83 (0.41) 150 114 147
sf24 188 118 130 8.67 (0.82) 187 120 131 8.50 (0.84) 191 120 133 8.17 (0.75) 188 120 131
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P-19 BABEZEREE $£40% HE35 (2016%F)

p=[1I1]

* 2-2. PEFER, sRGB K

1st 2nd 3rd LHEY
REEE HEEE HEEE
sR sG sB T (SD) sR sG sB T (SD) sR sG sB T  (SD) sR sG sB
d2 166 88 85 7.83 (0.75) 169 92 86 8.17 (1.47) 168 96 93 7.67 (1.03) 168 93 89
d4 178 100 83 850 (0.55) 180 98 78 7.67 (1.03) 188 105 86 7.83 (2.04) 180 100 82
dé 175 116 63 833 (0.82) 189 129 77 8.17 (0.75) 190 127 77 8.33 (1.21) 189 127 76
d8 175 149 71 8.33 (1.03) 168 144 66 750 (1.64) 169 144 67 8.00 (1.55) 167 143 70
d10 130 137 65 7.67 (1.03) 131 139 71 8.17 (0.75) 139 146 71 7.33 (1.63) 132 139 69
d di12 80 136 98 8.00 (0.89) 89 138 105 7.83 (0.75) 87 142 104 8.00 (1.10) 87 140 104
di14 50 121 109 8.33 (1.03) 55 125 112 767 (151) 58 127 115 8.33 (1.37) 57 125 114
d16 50 107 120 8.33 (1.21) 49 110 117 817 (1.17) 51 113 118 8.00 (1.10) 51 111 117
di8 43 85 113 7.83 (0.75) 53 84 113 8.00 (1.10) 60 92 117 8.00 (1.55) 58 89 115
d20 86 79 114 7.67 (0.52) 77 70 107 8.00 (1.10) 93 84 124 750 (1.38) 88 79 117
d22 105 64 96 8.33 (1.21) 105 66 100 7.33 (2.25) 112 74 104 7.33 (1.03) 109 70 103
d24 136 70 92 7.83 (0.75) 134 78 93 8.17 (1.72) 146 82 101 8.00 (1.10) 137 76 94
dk2 103 36 40 7.00 (1.79) 106 45 51 8.17 (0.75) 110 44 56 8.00 (0.63) 108 44 52
dk4 117 46 24 8.83 (0.75) 121 57 42 8.17 (0.75) 126 56 41 8.17 (0.75) 123 57 42
dk6 116 73 33 8.33 (0.82) 119 80 44 7.83 (0.75) 125 80 43 8.00 (1.10) 120 78 42
dk8 126 103 34 7.83 (1.17) 116 96 36 8.17 (0.75) 123 105 44 7.83 (1.17) 121 101 40
dk10 76 88 28 8.17 (1.83) 97 104 57 8.33 (0.82) 90 96 40 8.67 (1.51) 89 96 43
dk dk12 38 82 53 8.67 (1.03) 53 94 69 8.17 (0.75) 36 87 59 7.83 (1.17) 44 83 61
dk14 23 71 170 8.33 (1.21) 30 83 7 817 (1.17) 15 76 60 8.17 (2.23) 24 77 65
dk16 16 74 81 8.33 (1.51) 22 74 81 8.33 (1.21) 26 72 80 750 (1.52) 22 72 80
dk18 39 47 80 8383 (1.17) 31 53 78 8.17 (1.47) 26 61 85 8.00 (1.41) 29 56 81
dk20 42 48 80 8.33 (0.82) 48 43 76 8.00 (1.67) 56 43 77 7.83 (2.04) 50 42 76
dk22 69 29 66 8.67 (1.51) 70 32 61 767 (151) 76 39 68 8.67 (1.03) 71 34 64
dk24 91 29 61 8.67 (1.21) 96 42 66 7.83 (1.60) 100 44 67 767 (1.51) 96 42 65
p2 252 222 216 8.00 (1.26) 245 221 216 9.00 (0.89) 245 216 210 8.67 (0.52) 245 218 212
p4 254 227 213 867 (0.82) 245 215 203 8.33 (0.82) 248 220 207 8.17 (1.47) 248 219 206
p6 251 220 193 833 (0.82) 249 222 195 7.33 (1.03) 252 224 196 7.83 (0.98) 249 220 192
p8 244 228 191 8.83 (0.41) 247 228 189 750 (1.05) 251 234 198 8.33 (0.82) 247 228 191
p10 240 238 197 7.83 (0.75) 238 240 194 767 (0.82) 237 237 201 8.17 (0.98) 237 237 196
pl12 212 239 215 850 (1.52) 203 236 206 8.17 (0.75) 206 239 212 7.83 (0.98) 204 235 207
P pl4 199 230 217 8.33 (0.82) 188 231 213 7.83 (1.72) 189 231 212 7.83 (2.40) 191 230 213
pl6 206 232 230 7.67 (0.52) 201 229 223 7.83 (1.17) 200 230 225 8.67 (0.82) 198 226 221
pl8 202 214 219 7.83 (1.47) 206 219 223 8.00 (1.26) 210 222 225 8.50 (1.87) 202 216 219
p20 214 210 216 7.67 (0.82) 206 204 209 8.17 (0.75) 218 216 223 8.00 (0.63) 212 210 216
p22 219 204 206 7.83 (0.75) 223 209 211 7.83 (1.17) 225 212 216 8.33 (0.82) 222 209 212
p24 240 220 217 7.00 (1.55) 240 219 213 8.17 (0.75) 248 225 222 8.83 (0.41) 243 221 218
ltg2 215 186 176 7.83 (0.98) 202 175 167 8.33 (0.52) 201 173 164 767 (1.37) 205 177 168
ltg4 209 175 161 8.17 (1.17) 209 179 168 7.83 (1.17) 204 171 159 8.17 (0.75) 207 174 162
Itg6 213 184 154 767 (0.82) 208 178 150 750 (0.55) 213 186 161 750 (1.05) 210 181 153
Itg8 208 192 154 8.67 (0.82) 200 184 145 8.50 (0.55) 201 186 147 750 (0.55) 205 189 152
Itg10 196 198 159 8.50 (0.84) 190 194 153 8.17 (0.41) 190 192 154 817 (1.17) 191 192 153
It ltg12 170 196 174 8.33 (1.51) 160 188 165 8.00 (0.63) 156 183 161 7.67 (1.03) 160 188 165
ltg14 148 185 172 8.83 (0.75) 151 188 175 8.67 (0.52) 149 182 169 8.17 (0.41) 150 185 172
ltg16 152 184 178 7.83 (1.33) 156 188 178 8.00 (0.89) 155 184 178 8.17 (0.75) 151 183 175
ltg18 151 162 169 8.33 (0.82) 148 158 166 8.33 (1.37) 143 152 159 7.67 (1.03) 149 159 166
1tg20 164 164 173 8.17 (1.47) 158 154 164 850 (0.84) 157 157 166 8.00 (0.89) 158 157 165
ltg22 167 150 157 7.83 (1.33) 170 155 164 8.00 (0.63) 171 154 165 7.50 (0.84) 169 152 162
ltg24 198 172 173 7.00 (1.26) 193 165 164 8.17 (1.60) 188 161 165 7.83 (0.41) 193 167 169
g2 119 94 88 7.50 (0.84) 122 93 87 8.00 (1.26) 118 92 86 7.67 (0.52) 120 94 88
g4 119 89 82 8.83 (0.98) 11 84 77 8.00 (0.63) 122 95 87 8.00 (0.63) 117 89 80
g6 129 109 91 850 (1.52) 124 102 83 750 (2.07) 130 109 93 750 (0.55) 126 105 88
g8 112 103 79 8.00 (0.63) 119 110 81 8.00 (0.89) 125 114 91 767 (0.82) 119 109 84
g10 108 111 85 8.33 (1.03) 113 116 86 8.00 (1.10) 107 109 83 767 (0.52) 109 111 84
gl12 80 101 79 8.00 (0.89) 89 105 88 7.67 (1.03) 86 105 89 7.83 (0.75) 86 104 87
g gl4 72 98 88 8.00 (1.10) 84 108 99 8.33 (0.82) 83 104 93 8.33 (1.03) 79 103 92
gl16 77 101 104 7.33 (1.63) 69 97 96 8.00 (0.89) 84 104 105 7.83 (0.75) 79 101 102
g18 76 86 91 8.33 (1.51) 77 84 89 7.67 (1.03) 82 89 95 7.83 (1.17) 79 87 94
820 86 83 95 8.00 (0.89) 90 86 98 8.00 (0.89) 93 89 100 750 (0.84) 89 86 97
g22 94 77 86 8.67 (1.03) 96 81 91 8.17 (1.17) 99 81 93 750 (0.84) 96 80 90
24 113 89 87 6.83 (1.94) 117 94 92 8.00 (1.79) 118 94 95 7.33 (0.52) 116 92 91
dkg2 59 33 32 8.17 (0.75) 65 41 40 8.33 (0.52) 67 40 28 7.83 (0.75) 64 39 33
dkg4 63 41 31 8.83 (0.75) 67 43 32 8.67 (0.82) 66 43 29 767 (0.52) 64 41 28
dkgb 67 51 33 8.33 (0.52) 72 55 30 8.17 (0.75) 71 53 31 817 (1.17) 70 52 31
dkg8 62 56 35 7.83 (1.60) 67 58 34 8.00 (1.55) 66 55 34 8.00 0.00 64 55 35
dkgl0 52 51 33 817 (1.17) 57 58 42 6.83 (0.98) 56 57 37 8.00 (0.63) 55 56 38
dk dkgl2 40 52 35 7.33 (1.75) 40 47 27 7.00 (0.63) 41 47 37 7.83 (0.41) 38 47 32
g dkgl4 27 46 34 800 (1.55) 33 49 35 7.17 (0.98) 39 53 44 8.17 (0.41) 3% 50 38
dkgl6 35 46 43 750 (1.87) 28 43 32 7.67 (1.03) 37 48 45 8.17 (0.41) 35 46 41
dkgl8 33 41 48 7.67 (1.03) 30 39 40 7.83 (1.17) 33 39 42 7.50 (0.55) 33 40 44
dkg20 54 38 44 833 (1.03) 28 22 35 783 (1.17) 34 34 39 7.83 (0.41) 35 31 40
dkg22 51 27 29 833 (0.82) 45 27 37 7.67 (1.03) 45 28 36 7.50 (0.84) 47 29 37
dkg24 48 38 38 8.00 (0.63) 60 39 39 8.50 (0.84) 69 49 44 8.00 0.00 66 46 45
SE

1) #W B2, JEE ER(2015), PCCS REBRD iPad 5 4 A7
LA EIZBIT 5 RB fEOMRKNE, AARAGEFSHE
39 (5_SUPPLEMENT), pp. 101-104
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Relationship of "the color of clothes " and "favorite color" and personality
characteristics
- About the emotionality (emotional stability) -
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£1. BOAA—CBA (BABREARA 2008) LMEWMBROBOYGHERED S SDHEEZRE -
YGRE BRAA—
B3| B L B | BAE | RFE | Eh | AL | FEE | <EW () BR[| ALY | FE [KAIED| BN
D 0.03 0.02 0.07 0.06 0.09 0.11 0.11| -0.09| -0.01 | -0.02 | -0.06 | —0.02| -0.05| -0.14 0.07 | -0.20
C -0.02 | -0.08 0.12 0.10| -0.17| -0.15| -0.17| -0.23| —0.04| -0.06 | —0.26 [ -0.09 0.06 | -0.25 0.04 | -0.17
1 0.17 0.16 0.27 0.25 0.30 0.15 024 | -013| -012| -028 | -0.20| —-0.12| -0.26 | -0.02 | -0.12| —-0.14
Hig N 0.05 0.05 0.04 0.03 0.15 0.03 0.13| -0.01 | -0.09| -0.05( -0.02| -0.06 | —-0.10 0.03 0.00 | -0.07
(6] 0.04 0.02 0.18 0.17 0.10| —0.07 0.12| -0.17| -0.18| -0.20| -0.24| -0.19| -0.11] -0.05| -0.03| -0.13
Co |-0.04| -0.02| —0.18| -0.16 0.14 0.17 0.16 0.24 0.01 0.13 0.25 0.02]| -0.17 0.12 0.09 0.09
T 0.31 0.31 0.23 0.24 0.22 0.28 0.20| -0.17 0.25| -0.14| —0.06 0.27 0.22 0.03| -0.35[ -0.28
D [-020] -0.25[ -0.01] -0.04[ -0.33] -0.33] -0.32[ -0.11| -0.02 006 -0.19] -0.14] 007] -0.29] 0.17] -0.13
c |o019] o018[ o012[ o11| 002] o016] 005] -020] 035] 003| -004] 025| 035| -0.15| -0.13| -0.36
1 [oor] -003] o12] o11| -007] -0.15] -0.09| -0.14| -0.05| -0.10] -0.19] -0.11 | 0.00[ -0.14| -0.01| -0.06
i [ N [-001] -004] 008] 007] -008| -0.08| -002| -0.21| 008 -002] -0.19[ -003| 009| -0.13| 0.06 [ -0.28
0 [-005] -008[ 000] 000] -0.10] -0.07| -0.03] -0.09[ o0.40] 0.04[ -006| 001] 012 -006] 009] -0.18
Co [-0.27] -0.34] -0.14] -0.16] -0.24| -0.27] -032| 0.14[ -0.15] o0.12] -0.01] -0.25| -0.18[ -0.24| 0.35[ o0.14
T |02 024 016] 016] 012] 008 006| —-006] 001| -0.17] -002] 011 006] 002] -026] 0.17
R2. BOAA—CEBEA(BRBEHER 2008) LN K{EZ IRDEDYGHRBREDE EDHEBHRE
VGRE BOAA—D
B | BR &L B | BAE | RE | EA | L | ERE | <EW {3 B | AL | FE [KARD| Bl
D -0.21| -0.17 | -0.19| -0.19| -0.19| —0.09| -0.13 0.13 0.02 0.16 0.08 | -0.08| -0.05| —0.06 0.19 0.06
c 006 011 —007| -005| 007| 019| o010 006| 010 008| 012] o0.11] 003| 002] -0.05| —0.01
I -0.04 | -003| 005| 004]| -0.14]| -0.08| -0.13| -0.09 | 0.03| -0.05| -0.13| -0.03| 0.00| -0.18| -0.08 | -0.04
B N —-0.22| -019| -0.11| -0.14| -0.23| -0.16 | —0.20 0.05 | -0.04 0.12| -0.02| -0.09| -0.06 | —0.15 0.10 0.00
o) 006 008| 014| 013]| 004| —001| 005| —014| 001 | -011| -0.15] -0.04| 000 | -0.11 | -0.16 | —0.11
Co | -0.16| -0.15| -0.12| -0.13| -0.09 | -007| -0.15| 0.7 -0.11| 008| 008| -0.12| -0.20| -004| 0.16] 0.13
T 0.22 0.22 0.29 0.29 0.22 0.14 0.18 | -0.22 | -0.02 | -0.23 | -0.19 003 | -0.02| -0.15| -0.24| -0.13
D -0.22 | -0.23 | -0.16 | -0.15| -0.13 | -0.13 | —0.06 0.13 | -0.05 0.07 0.05| -0.14| -0.06 0.11 0.26 | -0.04
c 008 007| 007 009 025| 012] 028]| 001| -0.10| -0.16| —0.01 | -0.10| -0.16 | 0.17 | -0.01 | —0.04
I -0.27 | —0.28 | -0.22| -021| -0.09 | -021| —008 | 025| -024| 008| 0.10| -027| -023| 0.14| 028[ 0.19
o N -0.28 | -0.28 | -0.27 | -0.26 | -0.16 | -0.12 | -0.10 0.23 | -0.06 0.18 0.16 | -0.13 | -0.13 0.04 0.32 0.06
[e] -0.04 | -0.06 [ -0.09 | -0.08 0.05 0.12 0.14 0.10 0.05 0.08 0.11 | -0.01 | -0.04 0.07 0.16 | -0.13
Co | -023| -024| -029| —027| -0.14| -0.16 | -0.14| 023]| -009| 018| 0.17| —0.14| -0.06 | 008 | 026| 0.14
T 0.30 0.31 0.30 0.29 0.22 0.16 0.17 | -0.22 0.03 | -0.26 | -0.15 0.14 0.10 | -0.01 | -0.32 | -0.06
£3. IN—=VFUTAEH LT FENZBDAA—DLDIEBIRE S N=2026 BP931%1E1095
[E3:] Bt =i
YGIFR D [¢] I N o) Co T D c I N 0 Co T
B5L—BEL -0.14 -016 -0.01 -009 -023 -0.30 021| -029 0.16 008 -005 -023 -0.15 026
BEL—ESH -015 -0.16 -0.01 -009 -022 -028 021| -030 019 009 -005 -023 -0.15  0.31
BN — B -0.15 -0.19 0.0 -012 -0.24 040  0.10| -0.13 -002  0.08 -0.06 -0.2 -0.14  0.11
BL—F -0.14 -021 -0.02 -0.15 -0.24 [NS0420 o0.12| -0.15 0.02 0.10 -0.04 -0.13 -0.15 0.16
& [ BAE-IzCof -0.05 -047 008 002 -001 -013 020| -024 019 002 -009 -023 -0.19 027
0] RE A — HOURTS -0.08 -006 003 004 -003 000 024| -036 024 -001 -0.10 -029 -012 028
1| Fhih—FEHN -0.06 -048 010 002 000 -018  024| -025 027 005 -007 -022 -022 029
A Eb—ohohy 0.22 0.22 0.14 0.26 0.40 JGEEN -o.16 009 -003 -0.16 -0.04 0.13 0.09 -0.08
| [CEsma—mmes | -0.16 0.01 -0.05 -0.02 -0.16 -0.09  0.18 | -0.11 026  0.11 0.04 -003 003  0.09
S| En—sozyLt 0.07 024 -0.01 014 016 0385 -004| 007 003 -005 007 007 019 -0.12
= L — 551N 013 021 006 019 027 [N0M8N -002| -003 014 -008 001 0.01 009 005
= B —FR0% -0.14 002 -0.06 -002 -0.16 -009  0.18| -023  0.21 007 -0.01 -0.14 -0.01 0.18
BAL— ATl -0.24 -0.06 -0.20 -0.20 -0.35 -0.31 020| -004 020 018 011 -0.01 0.06  0.10
P 007 -009 010 005 016 007 012| -004 023 009 000 -003 -0.10  0.24
KAoFEN—F#-FN 019 018 005 012 027 089 -019| 025 -0.11 -012 006 0.19 0.7  -0.30
B — KR 030 019 006 014 036 -0.32| 008 -021 -0.13 -0.04 008  0.08 _ 0.04
| D:I5OM C:RANEL LHER N.#HRE O FEMXI CoifFtxin  T:BERSE |
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personal color diagnosis result and the verification of the
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