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Abstract

“Color-mixing specialists” who are professionals in
mixing colors have been working in the industrial fields for
a long time and 'naked eye-oriented color-mixing’ has been
part of the certification test to be a ‘colorist (industrial)’
conducted by Human Resources Development Service of
Korea since 2002.

Adjustment of chroma through naked eye-oriented
color-mixing is based on mixing chromatic and achromatic
colors, and beginners have often failed in choosing the right
colors of colorants, since they are unaware that colors tend
to change as chroma changes.

For example, when mixing colors of 1GY~5GY, beginners
usually fail by selecting light green. It is because they are
not aware that mixture of lemon yellow and achromatic
colors result in light green, although they should choose
lemon yellow while mixing colors of 1GY~5GY.

Therefore, this study is aimed at allowing color-mixing
beginners and colorist test-takers to choose accurate colors
with naked eyes by presenting color changes based on
reduction in chroma (desaturation) and helping them to
predict them.

In order to validate the experimental results, a survey
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was done on 124 design majors who were taking
chromatology as to whether the degree of color changes
based on desaturation affect their color selection while
mixing colors, and they were less likely to choose correct
colors as the color changes became greater.

Hopefully. this study will allow color-mixing beginners
and colorist test-takers to choose correct colors while
mixing colors with naked eyes, by presenting colors that
greatly change in accordance with chroma and helping them

to be aware of them.

Keyword
Poster color, Chroma, Hue
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3. A=zadl we Agds

3.1. Carmine 3.2. Vermilion

[3£ 312 Carmined] A= ZEjdleo]ld TAE 717 [¥ 4]= Vermilione] A= Z&do]d TAZE 7]7]
S8 Ayol) Axrt 13.719 o A4 57RO | SA%H Aoty M=ot 15.95¢ wf A2 7.6ReIH
o AErs} 7HAasle] wal AAAe 1.0P7A WEks | on, AEs} sl wel Mare 1.8RP7HA| W E)
Aok St

= CE L*a*b* Munsell = CIE L*a*b* Munsell

il L* a* b* A A gE= M= 5l L* a* b* s He M=

1 | 3900 | 5567 | 3020 | 57R | 388 | 1371 1 | 5078 | 6237 | 4712 | 76R | 505 | 1595

2 | 3920 | 5501 | 2787 | 52R | 393 | 1350 2 | 4970 | 5790 | 4212 | 75R | 495 | 1466

3 | 3969 | 5032 | 2055 | 42R | 393 | 1235 3 | 4971 | 5237 | 3529 | 72R | 494 | 13.04

4 | 4046 | 4802 | 1650 | 31R | 402 | 1162 4 | 4980 | 5177 | 3431 | 7AR | 495 | 1279

5 | 4218 | 4518 | 1118 | 17R | 416 | 1091 5 | 5006 | 4925 | 3101 | 68R | 497 | 1201

6 | 4304 | 4370 | 904 | 10R | 423 | 1057 6 | 5023 | 4788 | 2922 | 66R | 498 | 1164

7 | 4463 | 4122 | 566 | 96RP | 439 | 10.08 7 | 5071 | 4539 | 2624 | 63R | 501 | 11.00

8 | 4650 | 3844 | 249 | 83RP | 455 | 950 8 | 5172 | 4270 | 2311 | 58R | 511 | 1029

9 | 4990 | 3358 | -183 | 6.2RP | 485 | 845 9 | 5359 | 3685 | 1724 | 48R | 528 | 886

10 | 5176 | 3119 | -328 | 53RP | 503 | 798 10 | 5459 | 3439 | 1498 | 44rR | 537 | 828

11 | 5551 | 26.49 | -527 | 40RP | 539 | 7.1 11 | 5639 | 3078 | 1209 | 37R | 555 | 7.43

12 | 5738 | 2386 | -597 | 35RP | 554 | 6.68 12 | 5719 | 2897 | 1076 | 33R | 563 | 699

13 | 5896 | 2164 | -637 | 29RP | 573 | 6.15 13 | 5789 | 2756 | 976 | 30R | 569 | 6.68

14 | 6075 | 1847 | -653 | 2.2RP | 5091 543 14 | 5963 | 2417 | 759 | 23R | 586 | 583

15 | 6390 | 1385 | -643 | 10RP | 6.22 | 447 15 | 60.78 | 2198 | 634 | 18R | 598 | 532

16 | 6583 | 1107 | -6.09 | 0.1RP | 6.41 383 16 | 6353 | 1692 | 375 | 05R | 622 | 429

17 | 6787 | 793 | -543 | 86P | 662 | 3.05 17 | 6548 | 1316 | 228 | 96RP | 6.41 347

18 | 6989 | 474 | -461 | 67P | 6.81 2.23 18 | 6729 | 1006 | 099 | 78RP | 6.61 2.67

19 | 7227 | 125 | -347 | 16P | 706 | 134 19 | 6938 | 594 | -053 | 49RP | 6.79 | 1.85

20 | 7250 | 110 | -291 | 1op | 7.01 1.01 20 | 7087 | 329 | -116 | 18RP | 694 | 1.22

[£ 3] Carmine2| =4 Z}

(2% 6] Carmined] AE=Zzo wz A slo)
A4S yepd Rolth A=r) oF 13~7¢ )

1_

[E 4] Vermilion2| =AH Z

(2" 7]

Vermilion®] N=7tief w2 24wHs)

o WA ek Roleh A Fagel wet 4

SRPWEFe 2 o] F23F Wsly) ok 7go] SRPYEo. 7 13 Wy} ok
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10P 10YA 10P 10YR
5P 5Y 5P 5Y
10PB .'... 6 -8-10-1234 16 10Y 10PB - ] 65830121416 10Y
= .-'f '\\. ,
5PB - \ ~ 5GY 5PB - BGY
108 10GY 108 10GY
58 '5G 58 '5G
108G 10G 108G 10G
58G 58G
[12! 6] CarmineQ| A|=ZtAO]| 2 AHAHHSE [222! 7] Vermilione| xHEZ=Z+A0|| M2 AAHHS}
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3.3. Permanent yellow deep 3.4. Lemon yellow
(3 5]& P. yellow deepol]l A4S &) whE [ 6]2 Lemon yellowe] {48 EAadle] whE
A= aejdeld BAE 1S8% delth A= | A= aHold BAE 71S8G Aotk A=
7} 15139 W) A2 82YRo|g o™, AErt 7HA% | 7} 12959 w) AAe 92Yolgom, AEr) 7HAE
| mel A 41Y710A] HEstch upe} A2 6.7GY74A] wisksh itk
o= CIE L*a*b* Munsell = CIE L*a*b* Munsell
g L a* b* M EHE | A & L* a* b* Ay | Hx | A=
1 7701 | 3231 | 8961 | 82YR 783 15.13 1 9068 | -8.03 | 96.51 9.2Y 9.14 12.95
2 76.02 | 3154 | 87.15 | 8.3YR 7.73 14.73 2 90.18 | -858 | 95.55 9.4Y 9.09 12.83
3 7451 2741 | 8145 | 9.2YR 7.56 13.51 3 8714 | -1111 | 89.48 | 0.4GY 8.76 12.08
4 7354 | 2573 | 79.01 | 95YR 7.45 13.02 4 8529 | -12.06 | 85.72 | 0.8GY 8.56 11.64
5 7306 | 2445 | 7631 | 9.7YR 7.39 12.56 5 83.36 | -13.04 | 8096 | 1.1GY 8.35 11.06
6 7180 | 2148 | 70.35 0.3y 7.26 11.46 6 8043 | -1388 | 7292 | 1.6GY 8.03 10.09
7 71.12 19.56 | 65.93 0.6Y 7.18 10.66 7 7898 | -14.02 | 6834 | 1.8GY 7.86 9.44
8 70.33 16.53 | 58.88 1.1Y 7.08 9.44 8 7732 | -14.06 | 6197 | 2.1GY 7.70 8.70
9 69.72 1466 | 53.99 1.4Y 7.00 8.62 9 7585 | -13.80 | 5327 | 25GY 7.52 7.58
10 69.61 1292 | 4949 1.7Y 6.98 7.83 10 7513 | -13.40 | 4954 | 2.6GY 7.45 710
11 69.55 1150 | 4550 2.0Y 6.97 7.16 11 7448 | -12.86 | 4320 | 3.0GY 7.38 6.26
12 69.45 10.01 41.34 2.2Y 6.95 6.45 12 7384 | -11.78 | 3494 | 3.4GY 7.29 5.20
13 69.47 7.58 34.73 2.7Y 6.93 5.40 13 7362 | -1129 | 3239 | 3.6GY 7.27 4.74
14 69.66 6.97 32.89 2.8Y 6.94 50.4 14 73.34 | -997 | 2595 | 41GY 7.23 3.80
15 69.78 6.31 30.47 29Y 6.95 4.65 15 7332 | -930 | 23.00 | 4.4GY 7.22 3.36
16 69.97 495 26.19 31y 6.95 3.96 16 73.21 -889 | 2159 | 45GY 7.21 3.18
17 70.30 3.60 21.66 34Y 6.97 324 17 73.25 -857 | 1998 | 4.9GY 7.20 2.86
18 70.56 2.80 18.45 3.5Y 6.98 2.17 18 73.16 -7.38 | 1569 | 5.3GY 7.19 2.32
19 70.86 1.94 14.93 3.8Y 7.00 2.13 19 73.20 -6.48 | 1282 | 5.6GY 7.19 1.89
20 71.20 1.48 13.31 41Y 7.02 1.89 20 73.06 -4.72 7.34 6.7GY 717 112
[= 5] P. yellow deep2| =AH 2}t [E 6] Lemon yellow2| A4 Zt
[28 8]& P. yellow deepe] =Ztaol wpE At [28 9]& Lemon yellowe] A=7thol] wE 24k
Wsle] AHe Uepd Aol s} adel gt | W) AR verd Rolth Awslt pagel met
o] SYEo R 4% Wevt ek o] SGYWFOR HAH Walrh gk
5R 5R
10RP 10R 10RP 10R
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| == ..'f "\. .‘\
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108 10GY 108 10GY
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[T2! 8] P. yellow deep2| HZ=ZtA0]| E AHAIHS] [T22! 9] Lemon yellow2| jZ=ZtA0] W2 AHAMHS]
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3.5. Light green

[¥ 7]& Light greencl] Fx4& &
T agdeld gdAE 717154 % Aotk Arrt
11699 o Ao 14Go|gom, A=
gt Ae 1.1~1.5GAolol Ytk

3.6. Viridian

[¥ 8]le Viridian®ol] TS TSt ThE A=
agdold dAE 7171548 Aot A=rt 7.90
o Ao 2.8BGoloH, A=t gagte] uhet
Axye (0.5B7#] Walslg

= CIE L*a*b* Munsell = CIE L*a*b* Munsell

9 L* a* b* MA | BHE | M= & L* a* b* MA | BHE | ME
1 5785 | -52.82 | 40.05 1.4G 5.62 11.69 1 3546 | -39.20 | 148 2.5BG 3.32 7.13
2 5863 | -51.43 | 39.64 1.3G 5.70 11.44 2 3752 | -4115 | 178 2.4BG 3.52 7.46
3 5953 | -49.07 | 38.60 1.2G 5.78 10.97 3 39.76 | -4223 | 1.89 2.4BG 3.74 7.63
4 6093 | -4552 | 36.63 1.2G 594 10.26 4 4168 | -4299 | 193 2.4BG 392 7.72
5 6179 | -4341 | 3524 1.1G 6.01 9.77 5 4358 | -4348 | 185 2.5BG 410 7.82
6 6296 | -40.13 | 32.99 1.1G 6.14 9.05 6 4542 | -4334 | 156 2.7BG 4.30 7.90
7 64.07 | -36.60 | 30.26 1.1G 6.25 8.31 7 4651 | -43.15 | 1.41 2.8BG 439 7.90
8 6459 | -34.61 | 2860 1.1G 6.31 7.79 8 4787 | -4289 | 114 2.9BG 452 7.89
9 65.74 | -3129 | 2584 1.1G 6.42 7.04 9 49.46 | -4226 | 0.77 3.1BG 4.69 7.87
10 66.57 | -28.68 | 23.72 1.1G 6.50 6.44 10 50.05 | -41.98 | 0.60 3.2BG 4.76 7.86
1 67.48 | -2551 | 20.94 1.1G 6.59 572 11 5175 | -4115 | 0.11 3.4BG 491 7.78
12 67.32 | -25.68 | 21.18 1.1G 6.59 5.67 12 5461 | -38.76 | -0.94 | 4.0BG 519 7.46
13 67.70 | -24.37 | 19.98 1.1G 6.63 525 13 57.71 | -3542 | -212 | A7BG 551 6.92
14 67.88 | -2354 | 19.32 1.1G 6.64 517 14 60.14 | -32.15 | -3.03 | 54BG 5.77 6.34
15 6845 | -21.44 | 17.36 1.2G 6.71 463 15 61.40 | -29.75 | -356 | 5.9BG 5.90 5.88
16 69.33 | -18.41 | 14.41 1.3G 6.78 391 16 6343 | -26.08 | -417 | 6.7BG 6.11 5.24
17 69.73 | -16.22 | 12.22 1.3G 6.82 3.35 17 6491 | -2313 | -4.47 | 74BG 6.26 4.7
18 7029 | -1399 | 1049 1.3G 6.84 3.03 18 66.99 | -18.72 | -450 | 8.2BG 6.47 394
19 7116 | -10.48 | 8.13 1.3G 6.96 2.04 19 6857 | -14.12 | -455 | 9.5BG 6.66 3.03
20 72.05 -5.90 339 15G 7.05 1.04 20 69.68 | -11.08 | -460 | 10BG 6.78 2.48
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3.7. Cerulean blue

3.8. Cobalt blue

[3% 9]= Cerulean blueo] TS TAsle] THE [¥ 10]& Cobalt blueo] FAAL Tzt W=
A= agde]ld BAE 771548 Aielth. Az | A agdHold GdAE 717|548 Aot A=
7 111098 @ AL 16PBolgler, Amsh 74d | 7h 17539 W AL 73PBelden, Awst i
of we} M-S 6.9B71A] H3}s ST o ule} MAS 34PB7FA| W3 AT

= CIE L*a*b* Munsell = CIE L*a*b* Munsell

il L* a* b* MA | BHE | M= & L* a* b* MA | BHE | ME

1 46.70 | -19.95 | -39.28 | 1.6PB 422 11.10 1 3728 | 22.13 | -6394 | 7.3PB 3.28 17.53

2 4847 | -20.68 | -35.96 | 0.8PB 443 10.33 2 38.35 1988 | -62.21 | 7.2PB 3.39 16.94

3 5114 | -21.74 | -3295 | 9.9B 473 9.59 3 39.20 1821 | -60.93 | 7.2PB 3.48 16.53

4 | 5242 | -2178 | -3100 | 93B | 487 | 918 4 | 4046 | 1561 | -5882 | 7.2PB | 362 | 1591

5 | 5383 | -2183 | -2940 | 89B | 502 | 881 5 | 4250 | 1191 | -5537 | 7.1PB | 383 | 1497

6 | 5628 | -2156 | -2698 | 83B | 529 | 823 6 | 4422 | 898 | -5227 | 70PB | 402 | 14.16

7 | 5702 | -2136 | -2572 | 80B | 537 | 793 7 | 4574 | 690 | -4981 | 69PB | 419 | 1342

8 | 5880 | -2065 | -2362 | 7.7B | 557 | 7.40 8 | 4721 | 495 | -4749 | 68PB | 433 | 1274

9 | 5950 | -2036 | -2280 | 75B | 564 | 7.18 9 | 4906 | 281 | -4440 | 66PB | 453 | 11.90

10 6124 | -19.17 | -20.51 7.2B 583 6.57 10 50.73 1.00 -4128 | 6.4PB 471 11.05

11 | 6285 | -17.78 | -1830 | 7.1B | 601 | 597 11 | 5166 | 027 | -3996 | 6.3PB | 481 | 10.72

12 | 6405 | -1662 | -1674 | 708 | 6.14 | 554 12 | 5295 | -081 | -37.74 | 6.1PB | 495 | 10.14

13 64.32 | -16.28 | -16.39 7.0B 6.17 543 13 55.717 -2.74 | -32.68 | 5.6PB 524 8.83

14 6514 | -1526 | -15.04 7.0B 6.27 5.04 14 56.88 -3.30 | -30.68 | 5.4PB 5.38 8.28

15 65.78 | -14.54 | -14.26 | 7.0B 6.33 482 15 58.71 -403 | -27.02 | 5.1PB 5.60 7.39

16 | 66.78 | -13.23 | -12.80 | 69B | 644 | 436 16 | 5894 | -402 | -2728 | 51PB | 557 | 7.35

17 | 6765 | -11.78 | -1132 | 698 | 655 | 3.90 17 | 6017 | -435 | -25.08 | 49PB | 572 | 684

18 | 6811 | -11.02 | -1052 | 69B | 659 | 368 18 | 6323 | -461 | -19.41 | 43PB | 606 | 544

19 | 6905 | -947 | -897 | 698 | 670 | 3.16 19 | 6627 | -429 | -1491 | 39PB | 638 | 433

20 | 7010 | -812 | -745 | 69B | 691 | 250 20 | 6875 | -350 | -1015 | 34PB | 667 | 3.13
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3.9. Cobalt violet 3.10. &2
[ 11]& Cobalt violete] F-AME TAsle] THE [22 15]= 97)(Carmine ~ Cobalt violet) £-]44<]
A= agdeld dAE 771548 ZAgolth Ax | A= Hao] wE AEsE yepd Aot
7} 18.84Y w AAle 47Polgoem, AMErt 7HAEe] | Carmine® Vermilione w3sle] Zo] =ZH, 5RP~5R°1]
ule} e 2.5P7tA] Wslal T A THRsIEZ W) Ade 2N EFE $H7F
t}. Lemon yellow= =7} ol wel 5GY 7}
&= CIE L*a*b* Munsell HAAER AF AL A &5 27 Atk
& B a* b* NIRRT Viridian, Yellow deep& MAH37E QA9 Fw 9
1 | 3703 | 5378 | -5379 | 47P | 345 | 1884 V5 AT Aol Ema om
2 | 3768 | 5153 | -5219 | 47P | 352 | 1820 A gk A def E5E gt glen®
3 | 3061 | 4646 | -4853 | 47P | 371 | 1682 A= Aol e ool
4 | 4005 | 4450 | -47.16 | 4P | 375 | 1631
5 | 4223 | 4089 | -4452 | 47P | 396 | 1543
6 | 4362 | 3785 | 4211 | 47P | 411 | 1458 -
7 | 4559 | 3353 | -3887 | 47P | 431 | 1331 — Vermiign,
8 | 4716 | 3058 | -36.40 | 47P | 446 | 1244 5RP [Carmife 5YR
9 | 4918 | 2762 | -3391 | 46P | 466 | 1152 /
10 | 5131 | 2437 | -3106 | 46P | 488 | 1048 Pigslow dsso|
11 | 5274 | 2183 | -2879 | 45P | 502 | 969
12 | 5535 | 1807 | -2503 | 44P | 529 | 833 -
13 | 5743 | 1570 | -22.80 | 43P | 551 | 754 &
14 | 5806 | 14.76 | -2183 | 42P | 556 | 724 -
15 | 59.79 | 1261 | -1962 | 40P | 575 | 640 & e 107
16 | 6096 | 1137 | -1830 | 39P | 587 | 600
17 | 6281 | 936 | -1618 | 36P | 606 | 531
18 | 6404 | 793 | -1448 | 34P | 619 | 475 5GY
19 | 6652 | 533 | -11.32 | 27P | 645 | 3.0
20 | 6811 | 428 | -977 | 25P | 680 | 3.1
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