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Color Image Difference Analysis:
Quantitative versus Qualitative Methods
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Color Imaging Research Team, Electronics Telecommunications Research Institute
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2 =82 F olulA3} 43 (Color Difference) 8 28 F 712 Wy E = AFH, ZAH wy
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1. A8

FA HNE 2 Ze AFE (Color Reproductions)
AL 82 &4 (Image Quality Assessment)®} o]1] A
A1l (Imaging Technology) ol £83 ¥gL DFgic},
A%y HF2 PHdA= #RRE BEdd
Categorical Judgment } Pair Comparison 2 42 &g
& BH 2 (Psychophysical Method) & AM& 3o njm¥E
ML Fagn. ojuA FolEAL T JEe A
2 Mzt (A& S0l CIE L'ab” &€ CMCc) [1])
S ol g3te] HMzte £3tF zolE o]4T TE
o} ool A7 EFL oAy F kR (A £ A
) Zatoln|A Apo] M m=Fre FASHY Aw
BA (Correlation) & ¥ stE AHoltl o] A3 o
== Aoz s3o] Eisa zido] o] 4w
e 344 s A Yoz QA £ Qe
M ENskEd oo

A &3 448 (Psychophysical Experiment) ©|
AAE o= 218F (Gamut Compression Algorithm)
o] A%& Brishr] Y3td =AU =, ol & 95
o 9 7)o A™E o]uR] (Reproduction Image) 7} Y&
ol A o} Z2A H7HHAUC olE 9MF 270 A=
o] A ZueFe oste] AP Aold =& |
A oluAE APNA BARES A oluAU}
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[2]. B8= A4 (Accuracy Score) 7} Ztzte] Wy &)
ot AEE olmA 9 #AA AFd 2F o]n|A
of disld BAGHoz AAHAL olF zscore B
EEHAT. AFA Py daiMe T Hade
A3kal Z CIE L'a’h’, CMC(l:¢), [1] ©] 47 H4L
oz B2 A GFoZRE e WYE
A o5ty WP A7 AolE £33 HolE A
I a=

2. WYE

EYgd Rolx o|nu2 9 A ojmolHA2 (Color
Appearance) & AHTEA FREE £ A =77 A
Hth o] E7E o] 8319 11 Ho] #EAst 4 A
olEiA g tA D FHAHe MAE ¢EL ol A
e AT 2 1) 48 1 9 HolgHE o] &35}
of T ME oE AMzE GdudFe H5ol Hit
HAatk (AE 2). o] AFAME 9 9G] HeX 1
20-30 259 MZ e Pyoz Wy ouAEo
HBHAEA BFoz oy olulx|7} o YAt
ANEAE FrrErg Y B3FZA7E 224349 bkg
€ T 5 e ol 9L 248Gy E0] A
IR K P R =

4 Mo Ag olniAE (18",

“Ski”, “Orchid”,
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Ag 1 A =2d LudFez Add d¥E
(GCA-1, 2), 6 48] 71& &% dnedFEez APd 9
AE (LCLIP, LCUSP, GCUSP, LLIN, CLLIN , SLIN) [4] 2
g3 4194 4 FFId 4V6) S0l

2E AYe]l B F AZE I vEYH2
(Accuracy Score Matrix, Z-Score Matrix) 7} Thurstone’s
law of comparative judgement o 23t} AAito] HU
o BAA AREALS fste 4G 933 vind o
O|E] 7} z-score HEYAE TATTE o2 AN
2dd @3zl #ad Zek ofgojdA (Color
Appearance) &} #ol7t AMHo g ALFF, F oly
2 zke] Zebatol 7t A L4 E zscore o AUIFS 3ol
AE 2HRE =t

RABAN A2dMEe AVG F4T tE 8 A9
t}& YAIE0] CIELAB AE, and AE CMC(l:¢) & °]&
s o AFRA Y7 AU BT AR
Mg o} EA% (Mean, 95% Percentile, Mode) ©] 4}
AE2 BAsEY AHEHAT Mean 3 Mode 432
S "9AE olujA 9l FA] (Central, General) 225
B ZRgs At Nz 7b5A (Perceptibility) & Al
A3517) 98l AFEEHATE Uroz, Luo and Morovic [6]
= 99* Percentile & ©|-3to] Guk wAALE0] F <
A2 Aol A3 AAhEHE B2ESHAT. Median
2o FATFE oA fm o AFoA 95"
percentile & ©| &8 o|f7F MAte Azt sbeAdol A
ol7} 2 AN ZFETE 7E AFZAT A Jgt
g Zolt [6].
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A% 2Ag

BAe sl By (Mean), 95% Percentile
(95%), M=+ Mode (Mode) 7} Mt 3| 2EOFORY
g AR siAges R wEYE, 43
(Colorimetrical) A2t (D) ¢+ Z-Score (2) 7} otelel &
& o] g3t AAE AT
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1={8 Algorithms | ‘LCLIP’, ‘LCUSP’, ‘GCUSP", SLIN'."CLLIN’, "LLIN’,
‘GCA-1", 'GCA-2}
m={4 images | ‘IT8, ‘Ski’, ‘Orchid’, ‘Smile’}

fEg2 D dE 6 MY MEOE A2t A&
2 ged ol {2 MY ABAH MY | AEab,
‘AEeme(1:1)y {3 BAH | ‘Mean’, '95%’,'Mode’} ©}
o}, A e A 24 (Correlation Analysis) ©1 F702] At
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F=mean; n= sample number and cov is the covariance function.

AnH oz AAtso]l e FuRA FASE A
1o A= 2AHL gste] A A9 Mz gE
oA FEndE AT o8 98 W 1
1 9 092 = oux sk AU ole
‘Smile’/'Mean’, & X={ dyy| 0<=I<=7, m=3} % 853}
Y={ zgm) 0<=I<=7, m=3} 3t} TATHH FHU7
vebdtt 7104 d & CIEL'a’s" FFolA 9 A
A= om)gtth Wl X={ dg,| 0<=I<=7, 0<=m<=3}
and Y={ zqnm| 0<=I<=7, 0<=m<=3}E ‘Whole’A|o|2E
A2rsted AHEEAT, Mean of algorithm’= X={ py
P P} B Y={ g5 q1... ¢7} Atole] A@ATA 4 2
#&8 Jepsd S7A  p, = mean (gl 0<=m<=3),
q; = mean (2| 0<=m<=3)°| T},
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4. Az}

Aaad 24 AFE a9 140 2HZ= A4
o} gtk AABA AFe FA¥2E FYAX B
23 Colorimetrical) ¥ z-score (A 3) 2te] BAEE
vhebdch Bt F Rl @113 SAHLeE 4A
Foid AB/ASFE 1 o) E ZAolth ol F FEY
9} (Positive)’?] BAE S Yulgic
(Negative)’®) Zt= #2531 Q0] o]& SLIN €318
Zd 4 RoaRn otk 2E Ad: olF ZFE 9
FAE Jerded -0.96 ©] Mode BAFANA B
o}

2= Aawd EAXE Image’, ‘Algorithm’,
‘General’®] ®MFoA EAHAL T Z FFAH
= {3, Ad, 2 go] 47 A=A dE E
Smile olu| A e 7t B AaBA AT (HI
0.76), Ski °191A A 74F F& AFA (-0.15) § 4
gulgnh ol A FFx 7t 433 oA F&H
o] 98¢ yehdh dwH o2 ‘Mode'7} ‘Mean’®]
L} <95% Percentile’ell H3te] ¥& A@ATE Jehi
ot M7 Az oZ el &4 (Color Attributes
(m,m, IXH_'|)) AN HF |XL__| 7y FEY O F
2o ARASE Jehich 8 ) STl Ui W
ABAEE 017 A 068 o] F2 FXE Y=
] o]= GCA (Gamut Compression Algorithm) 2| 3% 3
o =sl=d ZMF (Colorimetrical) WH-L EXYLE
vebdct ogzkA o 53 71EFNA AL o]
A o APAFE BJD S CIELa’b’e Mode
7t e et 58 d9E BaFa 9
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H=28 HoeA A1S

o2 3te 2AANME RAFE JEH ol Kathoh,
Ito [3) o AFAe FASIeL AT o]0 A& J)F
o= g w 0889A 0.18 ¢IYEL 7|Foz T H
0.97 ol A ~0.54 ojt}. o] HL HUAE vl Fo]E
o= o] AFtE Ao AyzRE AFA o] BAL
A A Aol B L YAT & Jun AEL WE £
Aot % ¢ 2& HAE olnx g F2d Aud
Ay WAE=TE o] g3 AT/t a7 Hoh

e i Orchid Smil
2 vl o071 oar oo
o) 043 YT I oxr
fe oy 049 Y 041 30
wey) 047 YT 37 on
) o3 m [

a"81 ABaARY: oHA 7E
(1) Mean (XEa), (2) 95% (XEab), (3) Mode (XEa)
(4) Mean (XEemc), (5) 95% (AEcmc), (6) Mode (AEcmc)
(7) Mean (JAL"]), (8) Mean (IXC"), (9) Mean (|XH'})
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¥ 2 ATRIAEA: dugdE J1EF (1)
(1) Mean (XE.s), (2) 95% (AE.p), (3) Mode (XEq)
(4) Mean (XEexc), (5) 95% (XEanc), (6) Mode (XEcmo)
(7) Mean (|XL7]), (8) Mean (IXC"), (9) Mean (JAH")
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Algoridms

a¥3 ARBEARY: ¢2dF VE Q)
(1) Mean (JE.), (2) 95% (AEq), (3) Mode (XEq)
(4) Mean (XEamc), (5) 95% (XEcne), (6) Mode (XEcmc)
(7) Mean (JAL"}), (8) Mean (JAC")), (9) Mean (JAH)

Whot', ‘Maan of Algocklme®

¥4 ATHAEA: Whole, Mean of Algorithms.

(1) Mean (XEap), (2) 95% (XEaw), (3) Mode (XE.y)
(4) Mean (XEamc), (5) 95% (XEcme), (6) Mode (XEcme)
(7) Mean (IXL’)), (8) Mean (|XC’]), (9) Mean (|XH'])
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