Journal of Digital Art Engineering & Multimedia Vol.9, No.1, March (2022), pp.85-92

ISSN 2508-9099(p) 2672-1198(e) http://dx.doi.org/10.29056/jdaem.2022.03.08
el e e ﬂ ﬂ E rey
geol Aejid 2 EE flor C|AEY 0] Edst U
Display Characterization Methods for Accurate Color
Representation Quality
deh, dE2x
Howard Kim', Dong Ho Kim*
Q o
= AT0ME HRH D230/ ZY M SHS 2Rt Yok O0jX|et S 2H= 2t
HE 7| QI3 2™ ClaEY|0] He S4%Kcharacterization) H'HS HQISIRACE F O|0JK| &
g

(e]]
= [
Gab FHERM AREE M37HS MR S (matrix) 4] 3 LUT(look-up table) HAIOZ Lir
0] E43E TIAstAen, ot Zup Mutdo= WY WAl 20t ThH| LuT 2 Z20tY £4
7t O 52 ZY Mo EHE 2OIFRUCE 5] MIZZhcolor space)E EMS Sl A A(native
color gamut)df 7F CH2 AdobeRGB MM R2l0(3H KOS HOIFUCL LuT WA EQ3A| At
8= MEY WX JiE 11SIHXOIA 175THK] ~FO0IA T O[AXQl ZB| THO| 7+sEe
SHOISIRICY, ot *:.“E' uHx|9| £ 37t A2 220 M otEol 229 FEE 0E = US
= oISIRICt. Mu| Z2{o| eHEHERl W +FES TI5e = Us MAf(color difference) EEHAH=
LUTZA 1150X] MEHOM 71 H2 +=F2 Bt

MO Y ZROteE, Md 2|, ZUH A2 =201

O, s s

42 220, X ¥EE

Abstract

In this study, the optimal display characterization method was identified to get the color reproduction
quality of computer displays and to ensure accurate image and video content color quality. The color space
mainly used for image and video content was characterized by dividing it into a matrix method and a LUT
method. As a result of the study, the LUT method profile characterization shows higher color reproduction
quality compared to the matrix profile. It shows a significant difference between the native color gamut
and the most different AdobeRGB color space through color space analysis. It is confirmed that the most
ideal color reproduction is possible at the level of 115 to 175 patches for the number of sampling patches
used in characterizing the LUT. In addition, it is shown that increasing the number of sampling patches
can negatively affect the reproduction quality. The standard deviation of color difference, which can
estimate the stable reproduction level of all colors, shows the lowest level in 115 patch sampling.
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[9].

Measured Values

Color distance

L* a* b* ' Al*gopy  AC'oow  AH'oow  AEgg

100 0 0 0 -0.03 0 0.03

0 0 0 0 0 0 0

345  -0.22 007 18  -0.06 0.34 -0.06 0.35

895  -0.56 0.14 2 -0.04 0.83 -0.14 0.84

15.34  -0.37 001 207 0.04 0.53 -0.13 0.55

211 -0.33 009 212  -0.1 0.49 0.14 0.53

26.78  -0.49 022 216  -0.15 0.74 -0.19 0.77

3254  -0.18 0.3 217 0.01 0.38 0.14 0.41

3809  -0.08 024 218 0.14 0.25 0.12 0.31

4311 047 034 221  -0.08 0.41 0.1 0.43

4835  0.16 046 221 0.01 0.5 0.14 0.51

5328  -0.02 041 223 0.1 0.39 0.16 0.43

58.37  0.04 037 223 0.03 0.35 0.15 0.38

6343  0.16 019 222 0.17 0.28 -0.01 0.33

68 0.08 025 225  -0.02 0.25 -0.05 0.25

72.96  -0.37 0.2 223 0.15 0.56 0.24 0.62

7763 -0.01 027 223 0.14 0.25 0.15 0.32

81.93  0.36 035 228  -0.08 0.6 0.14 0.63

86.86  0.24 0.2 222 0.17 0.38 0.1 0.43

91.32 0.3 013 222 0.12 0.2 0.09 0.25

95.72  0.05 0.06 22 0.08 0.07 0.07 0.12

2544 4862  38.71 -0.45 -0.04 037 0.58
- 5427 8086  71.93 -0.02 0.23 0.71 0.74
68.58 49.27  23.96 -0.08 -0.05 0.07 0.12

B 4552 4698 47.85 -0.56 -0.18 005 059
87.71 -79.22  80.86 -0.07 -0.02 0.02 0.07

906 -56.42  49.31 -0.04 0.18 0.12 0.22

1139 3941  -66.39 0.09 -0.29 -0.59 0.56

30.29 66.67 -111.37 0.56 -0.21 -0.54 0.76
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9426 -26.04  -8.91 -0.21 -0.23 0.31 0.44

2027 5607  -36.32 -0.23 0.04 -0.02 0.23
- 60.03 9392  -60.73 0.12 0.07 0.01 0.14
80.08 41.97  -20.42 0.12 0.11 0.03 0.16
P 5183 -1003  55.84 -0.13 0.02 0.38 0.4
97.47 -1555  93.31 -0.08 -0.02 -0.08 0.12

9851  -9.17 41.4 -0.04 0.25 -0.07 0.26

4687 3567  16.72 -0.11 0 -0.19 0.22

628  -40.98  35.41 -0.03 0.2 0.19 0.27

39.38  18.8 -47.17 0.13 0.22 0.1 0.21

6419 2694  -8.75 -0.16 0.1 0.22 0.29

4925  44.66 305 -0.12 0.08 -0.04 0.15

68.03  -9.46 43.31 0.17 0.07 0.41 0.45
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88.81 -67.29 2598 0.1 0.11 0.08 0.17
B 4524 8023 8524 -0.38 0.08 001 039
76.41 2533  80.08 -0.22 0.08 0.1 0.26
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[Fig. 2] sRGB Color

accuracy in LUT profile using 115 sampling patches
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[Table 1] Color differences by characterization methods for each color space

N x4 = LUT
M7} s EM e e _ _ _ _
4oz | ME =4 CE! CE! 79 BXl | 115 THX| | 175 THX] | 425 SK|
AKX} 0.46 0.47 0.43 0.34 0.35 0.46
RGB Z|CHARKE 0.91 0.98 1.28 0.84 0.80 1.56
S
SYMKt 0.46 0.47 0.36 031 0.32 0.42
HEHEAL 0.20 0.23 0.28 0.21 0.20 0.30
AKX} 0.52 0.53 0.51 041 0.40 0.58
DOLP3 Z|CHARKY 1.37 1.39 1.87 1.30 1.30 1.46
SYMKt 0.50 0.50 0.46 037 0.33 0.51
HEHEAL 0.23 0.24 0.32 0.24 0.28 0.31
H KL 0.90 0.93 0.80 0.74 0.73 0.86
AdobeRGE Z|CHARKY 5.02 5.00 378 378 3.77 4.18
obe
SYMKt 0.50 0.57 0.21 0.43 0.41 0.22
HEHEAL 1.10 1.08 0.86 0.85 0.86 0.91
== SRGB == DCI-P3 AdobeRGB
1.00
0.75
- M
0.25
0.00
EE 79 Tx| 115 x| 175 E4X| 425 x|

[0 3) 4370 B WA L LUT WA Z200| B ARt

[Fig. 3] Color Differences between Matrix and LUT Profile on each color space
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[Table 2] Average Color differences by characterization methods

N LUT
Bl 4= 794 %] 15T K| 1750 K| 42504 K|
Bt MK} 0.64 0.58 0.50 0.49 0.63
Z|CHA4 K} 246 231 1.97 1.96 2.40
SYMKL 0.51 0.34 0.37 0.35 0.38
HEHEA} 0.52 0.49 0.43 0.45 0.51
- ERME - ECHARE ZUMK - EEEA
0.80 2.50

\/ 2.00
0.60 \/
\_/ 150
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[Fig. 4] Color Differences between Matrix and LUT Profile
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