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Abstract A standard default color space, sSRGB, provides compatibility for the transmission of color within the
Internet color operating systems and device drivers. However, a display monitor we use generally have non-standard
primaries and gamma characteristic different from those specified by sRGB. In this paper, correction methods of
chromatic error for a non-standard display monitor are proposed. Experimental results show that the proposed method
using the correction matrix reduced chromatic errors at in compared with the non-corrected image’s on a non-standard

display.
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[Fig. 1] Original image and reproduced image on PC
monitor.
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[Table 1] sRGB viewing environment parameters.

Condition sRGB
Luminance level 80 cd/m’
Illuminant white D65
Image surround 20% reflectance
Encoding ambient illuminance level 64 lux
Encoding white point D50
Encoding viewing flare 1.0%
Typical ambient illuminance level 200 lux
Typical white point D50
Typical viewing flare 5.0%

[Table 2] CIE chromaticities for ITU-R BT.709 reference
primaries and CIE standard illuminant.
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y 0.3300 0.6000 0.0600 0.3290
z 0.0300 0.1000 0.7900 0.3583
Ropcs 32410 —1.5374 -0.4986][ X
Gpop |=|-09692 18760  0.0416|| ¥
Bpos 0.0556 —0.2040  1.0570 || Z
(15)
3L R, Girgs, R Borgs HSZHE A
A XyZme] Mahe A Q)23 thea) o] FojAir)
X RSRGB
Y | =M s | Girn
Z BsRGB
0.4124 03576 0.1805 ][ R 4
=102126 07152 0.0722 || Gy | (4
0.0193  0.1192  0.9505 || B 4,
A7|M, M pep = % 29] SRGB ® <1319l 715 o)
A Dol o8 Folzl Wk o],

2.3 HEZE ClAZS0|2] M 22X} HF
sRGB 3ol whe} ozl & 5}*}% sRGB %<t~
Zefolol Ad Fohd o st F
= Ao}, 28} dA) —,—ﬂﬂ E‘L
txEdol= sRGB ¥+

o MEE AU = W

o
= mlr
1

o

9

[
<}
=

(o3

[}

N
11]

rﬁL‘ -
o
o
12

2

=]

HN
[

=

o
2
N
N
3

2 Hom

ol
2L

rr

1=

=

r}rﬂ&igﬂﬂ&ﬁrlr

S
=2
R
2

e
o
£ o

lo, @

%
Sy
oo

o> N
O

rlo folr @



BE APIE o|§F uEE TAZ ol 4 By WY
Ve=Mg T a7 HzEdele CPD-GS00(SONY) e s 3 3¢ JEed
i o Az e QA ¢ 71F WA FEES AR o8 E
A Vs 9 e 7}7ve] At o e
7PV S RGBS GRS MR otk vlansto] 19 20 RGB A5} 71
I, Mg 25 QU3A #A3E gkt 715 WA AE G me) gme e aem A Aew ge A
o ol AgsE Ydolu, Ty = 9 a4e) Xyz 44 A AR B3tk 2k
=) o}, - txFeo] Aol WA B): 80 cd/m” (sSRGB 71+
olsh fAkSH Q1A FE gt AHE 71 WAl dhew 4%
A3 o] 21A u), A AE RGBEEE A 2423 - taZgo] vk gk 22
XYZzo] Wl BA= A (13)3) T2 2 259} o)~ - A% 24 ¥l CRT Color Analyzer, CA-100
Sdolold AW == AErt gobdokdith: ) (Minolta)
(Vp =Vs)el whel thest gl vhehd 4 sl - 1% Macheth color checker
- A8 A (patch)2] =71 100x100 mm™
=MV, - 99 2 1 lux ol3he] g
-1
=M, Vg
=M, M Ty (18) CPD-GA00 tl2=Z ¢l 9] A o5& & 39 /1% ¥
03 = 133 TE o]l23le] Al B
I Tyt tlelo] 4o AR shgel xyz e el R SRS elgstel 5 (2=
B 78 vheat 2k
2 Aol 1, M, taEeole] Al HE 4
. ) ’ , , K., | [0.7668
AAE 73 W 3l A o D3 o] ¢]3 z = gHo
448 7] o 3 gl o5 AR o3 K. |=| 11248
YV, = taZyole AdE Ak Azl Ap 7}
pE T=Zdeld ¢ 3} A5 RGB A=A K, | |1.1479 20)
golt.
?:5_}‘_-\?3 q&%i’ﬂo] /?)]—Oﬂ ZH%_% ﬂ'/?)]'o] % Q’%j’]' —é—éﬂl LL}E]—H O]% /}‘]l (lg)oﬂ EH?:}EI'O% ;Ltﬂ' CPD’GE)OO E]
Moz FA 57] PHE A AFAL gofop @ SEEClE] MBI M, =
th & T, =TS4 AL wEslodof sir), e ¥F 2.7598 -1.1817 -0.4053
3} t}2 ol3a @ 7 wale] M2 A}edk= B EFE M, =-1.0639 19772  0.0312
— 21
aZeo)e] Wal @8 M, sRGB & Wa 9 0.0701 0.2770 1.1114 (21
o] Folzl
Moot Am dens 47)s) 20 0d 5 gk g oo e
2 el e B AL M= 4 (16)
S A P 0 B A AT B s D e o SRR A M A 109
2 0% A BY M. 2 5950 thae) o] gy Maes o & YR 2L 94 TR A (Q0) R QD=
o B CPD-G500 tjz=Z#olo] it M= o3} By P&
= theat gol 24w €
Mo b, M, o Me HHE ROl AR A
e fageleld A AR 4 4 §Y Mc=My,-M;
B A% A1 A7) 9% 2R BY M 20 42} =My M
W ZW_ gx}# Az A2 ? e Aol =|-0.0177  1.0373 -0.0196 .
—0.0085 —0.0405 1.0490
2.4 N3 Y DR 4719 W JE o 1w YF=A 19 19
Aotd oxF BA HEe Ags Ae oxp BA up ERdl Macheth color checker[10]2] 7+ A& Aol djs)] 7+
o) %S 98] wolAge ANaT. Adel Aed  vHE i@ vAE RGB 1Y 3k Teky, ol2RE 7

2155



BAE &8 =EA A16A 3B, 2015

A S WEo] WAy AFe] A% 3

[Table 3] CIE chromaticities of primaries and reference
white in CPD-G500 CRT monitor.

R G B Reference white
X 0622 0274 0144 0.313
% 0334 05% 0.065 0.329
z 0044 0131 0.791 0.358

—&— (CPD-G500
—©o— sRGB
NTSC
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[Table 4] Results for Macbeth test colors in the
CPD-G500 monitor using the CIE 1976

u'v'.
Original Noncom | Compensat- | Compen-
No. t(le\ftaccboi};% c(;glor 71)?0115;11? o cre)ﬁ)r %%%rt;
u v u v’ u v’ (x10°)
1 | Dark skin| 250 | 492 | 247 | 492 | 243 | 491 B6
2 | Light skin| 236 | 486 | 237 | 488 | 233 | 487 09
3 | Blue sky | 179 | 409 | 176 | 417 | 180 | 413 45
4 Foliage | 182 | 514 | .182 | 510 | .18 | 512 06
5 |Blue flower| .198 | 404 | 197 | 411 | .197 | 409 25
6| Dush | s | a6 | 153 | 466 | 158 | 40 | 53

7 | Orange | .29% | 533 | 295 | 529 | 280 | 533 1.7

g | Pulish | 10 | 337 | a7z | 38 | 81 | 38| 49

g | Moderate | 314 | 478 | 308 | 483 | 305 | 4%0 | 20

[Fig. 2] Chromaticities of primaries and reference whites
of SRGB, NTSC and CPD-G500 monitor.

e—o (PD-G500
o-—o sRGB

Origin chromaticities
A Noncompensated chromaticities

4 Compensated chromaticities

0.1 0.2 0.3 0.4

[Fig. 3] Chromaticity compensation effects for Macbeth
test colors in the CPD-G500 monitor using the
error correction matrix on the CIE 1976 u'v'
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10 | Purple | 235 | 375 | 232 | 399 | 231 | .391 83

Yellow - =
11 green A87 | 543 | 186 | 538 | 187 | K42 44

Orange - - -
12 vellow 259 | B39 | 263 | B34 | .257 | B39 49

13 Blue A79 | 278 | 177 | 306 | 182 | 300 56

14 | Green 150 | 529 523 | 152 | 527 39

15 Red 380 | 4% A98 | 362 | 4% 22

16 | Yellow | 231 | 546 46 55

17 | Magenta | .287 | 414 428 | 281 | 418 76

SEIEIE
Z
&

18 Cyan 139 | 403 A07 | 143 | 404 18

Average | B .
AE v (107 99 6.9 30
3. 4=

Z 0|5 sRGB ®+9 3}

4 A & Y 7Pk AS Ada] A 24 BA 8
& (correction matrix)< Al 0&7‘5]-3}1:}.
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