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Study of Color Precision Control Method for Cathode Ray Tube Display

YAO Jun-cai

(Shaanxi University of Technology, Hanzhong 723000, China)

Abstract: Gain offset gamma model was improved based on linear interpolation method according to CRT dis-
play color rendering characteristics. A new model was put forward to precisely control chromaticity and color
difference of CRT display, which considered three channels interference each other and the environment bright-
ness influence, and as on. The model was verified by experimental measurement and theoretical calculation.
The results showed that average controllable precision of the color of Y, L™, a” , " of the proposed model is
0.255 4, 0.280 4, 0.072 5, and 0. 125 5 respectively; controllable chromatic aberration is 0. 350 7AE,, » which
means that the proposed model has more greatly improved control precision than the existing GOG models.
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Tab.1 Mean color deviation values of 24 samples
= -
Z e K “ b Ax Ay AY . AL Aa Ab o
1 Red 203 0 0 0.000 4  0.000 6 0.01 0.02 0.2817 0.1378 0.3142
2 Green 64 173 38  0.0016 0.0020 0.18 0.14 0.7417 0.2333 0.7901
3 Blue 0 0 142 0.0005  0.000 4 0. 04 0.11 0.2367 0.0744 0.2714
4 Yellow 255 217 0 0.0005 0.0009 0.02 0.01 0.456 7 0.2267 0.5100
5 Yellow Green 187 255 19 0.0008 0.009 5 0.07 0.03 0.6550 0.2567 0.704 2
6  Orange Yellow 255 142 0 0.000 6  0.000 9 0.06 0.03 0.4650 0.1983 0.506 6
7 Neutral 5 (.23) 117 117 117 0.0005 0.000 8 0.02 0.02 0.4233 0.1367 0.445 3
8 Neutral6.5(.23) 180 180 180 0.0005 0.000 8 0.06 0.03 0.4383 0.1750 0.473 1
9  Neutral3.5(.23) 53 53 53 0.0008 0.000 3 0.02 0.03 0.2356 0.0267 0.239 4
10 Magenta 207 3 124 0.0002 0.0007 0. 04 0. 04 0.416 7 0.1933 0.460 7
11 Cyan 0 148 189  0.0006 0.0005 0. 00 0. 00 0.506 7 0.0933 0.515 2
12 Light Skin 241 149 108  0.0007 0.000 9 0.25 0.15 0.506 7 0.2083 0.5685
13 Neutral 8 (.23) 249 249 249  0.0005 0.000 8 0. 04 0.07 0.6500 0.2017 0.6844
14 Foliage 90 103 39 0.0005 0.001 1 0.06 0.07 0.3717 0.1950 0.4250
15 Orange 255 116 21 0.0007 0.0009 0.10 0.08 0.4417 0.1950 0.489 4
16 Bluish Green 140 253 153 0.0007 0.001 1 0.12 0.05 0.516 7 0.2133 0.5615
17 Blue Flower 164 131 196  0.000 3 0.000 6 0.19 0.14 0.4100 0.170 0  0.466 7
18 Dark Skin 94 28 13 0.0008 0.000 7 0.09 0.21 0.3917 0.2033 0.4909
19 White (. 05) 255 255 255  0.0006 0.0008 0.08 0.03 0.6317 0.2250 0.6713
20 Black (1.5) 0 0 0 0.0038 0.0037 0.02 0.19 0.5111 0.3144 0.629 4
21 Purple 69 0 68  0.0007 0.000 8 0.01 0.03 0.3583 0.146 7 0.388 4
22 Purplish Blue 7 47 122 0.0002 0.000 6 0.01 0.03 0.3033 0.1433 0.3369
23 Moderate Red 222 29 42 0.0005 0.000 7 0.07 0.08 0.306 7 0.1217 0.3399
24 Bolu Sky 97 119 171  0.0005 0.000 7 0.05 0.05 0.5200 0.1483 0.543 0
- 4 2 0.0007 0.0013 0.0671 0.0683 0.4490 0.176 6 0.4927
SN B 0.0038 0.009 5 0.25 0.21 0.7417 0.3144 0.790 1
I /M 22 0.000 2 0.000 3 0. 00 0. 00 0.2356 0.0267 0.239 4
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Tab.2 Measured values and calculated values of color blocks of 20 samples
5k RGB i S Bt BES S
R G B Y L a b Y L a b

1 191.75 193.75 198.50 53.19 78.13 —1.69 0.30 53.113 9 77.942 2 —1.746 0 —0.001 6
2 198.75 190.75 199.00 53.22 77.59 1.75 —0.29 53.125 6 77.949 1 1.748 6 —0.067 9
3 191.25 192.75 198.00  52.56 77.92  —1.42 —0.22 52.6820 77.6869 —1.5016 —0.1781
4 197.75 190.00 197.50  52.49 77.57 1.48 —0.31 52.616 7 77.648 2 1.512 0 0.153 4
5 192.00 192.75 198.00  52.62 77.92  —1.26 —0.01 52.790 0  77.7508 —1.2600 —0.0745
6 157.75 150.25 158.00  42.13 60. 56 1.13 —0.02 42,6547  60.256 5 1.2923 —0.0255
7 152.75 152.75 158.00  42.32 60.12 —1.08 0.17 42.763 8  60.3457 —1.1057 0.010 9
8 157.75 150.75 158.25  42.85 60. 54 0.81 —0.01 43.003 5  60.752 4 1.072 7 0.049 2
9 153.50 152.75 158.25 43.09 60.22  —0.77 0.01 43.175 5 60.527 6  —0.943 4 0.029 6
10 157.50 151.00 158.50  42.95 60. 85 0.62 —0.13 42.796 8  60.448 7 0.7371 —0.009 8
11 109.25 112.50 108.50 27.65 40.93 —2.14 1. 68 27,3379 40.7179  —2.110 4 1.637 6
12 109.25 112.50 108.75  27.66 40.16  —2.06 1.56 28.027 2 40.7212 —2.1412 1.506 5
13 108.00 114.50 107.50  28.04 40.27  —4.17 2.83 27.8227  40.3827 —4.2636 2.672°3
14 108.00 114.50 107.75 28.05 40.87 —4.15 2.67 27.7319 41.1119  —4.283 2 2.790 9
15 111.75 111.50 114.50 27.89 40. 21 0.64 —1.83 28.191 4 40.901 4 0.6601 —1.7299
16 53.00 51.50 54.00 12.98 18.13 1.16 —1.36 12.673 7 17.879 6 1.150 6 —1.260 6
17 54.25  47.25 47.00 11.76 18.16 2.70 —1.38 12.0237 17.827 4 2.6822 —1.3427
18 55.00  48.75 47.00  12.22 17. 31 2.07 —2.07 11.908 2 17.192 3 2.0711 —1.9489
19 47. 00 52.50 47.25 12.41 17.96 —3.34 2.11 12.083 7 17.3829 —3.3325 1.899 5
20 47.00 52.75 47.00 12. 47 17.41 —3.57 2.38 12.035 4 17.376 8 —3.714 7 2.2707
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Tab .3 Chromaticity distortion and chromatic aberration between

measured values and calculated values of color blocks of 20 samples

bk DS {5 1530 =2 ) 0 R 22 22

AY AL Aa Ab AE;
1 0.076 1 0.187 8 0.056 0 0.3016 0.3597
2 0.0944 0.3591 0.0014 0.2221 0.4222
30,1220 0.2331 0.0816 0.0419 0.2505
4 0.1267 0.0782 0.0320 0.4634 0.4710
5 0.1700 0.1692 0.0000 0.0645 0.1811
6  0.5247 0.3035 0.1623 0.0055 0.344 2
7 0.4438 0.2257 0.0257 0.1591 0.2773
8  0.1535 0.2124 0.2627 0.0592 0.3430
9 0.0855 0.3076 0.1734 0.0196 0.3537
10 0.1532 0.4013 0.1171 0.1202 0.4350
11 0.3121 0.2121 0.0296 0.0424 0.2183
12 0.3672 0.5612 0.0812 0.0535 0.5696
13 0.2173 0.1127 0.0936 0.1577 0.2152
14 0.3181 0.2419 0.1332 0.1209 0.3015
15 0.3014 0.6914 0.0201 0.1001 0.6989
16 0.3063 0.2504 0.0094 0.0994 0.2696
17 0.2637 0.3326 0.0178 0.0373 0.3352
18 0.3118 0.1177 0.0011 0.1211 0.1689
19 0.3263 0.5771 0.0075 0.2105 0.6143
20 0.4346 0.0332 0.1447 0.1093 0.184 4
EHE 0.2554 0.2804 0.0725 0.1255 0.350 7
B 0.5247 0.6914 0.2627 0.4634 0.698 9
B/ME 0.076 1 0.0332 0.0000 0.0055 0.1689
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