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Research on Methods of Determining the Factor n of Yule—Nielsen Model and
the Effective Dot Percentage Based on Spectral Reflectivity

ZHANG Gang', MA Xiu—feng', HE Song—hua’, CHEN Qiao’ , ZHAO Zi—qi'
(1. Qufu Normal University, Rizhao 276800, China; 2. Shenzhen Polytechnic, Shenzhen 518000, China)

ABSTRACT : Objective To determine the effective ink dot percentages and the factor n of the Yule—Nielsen model, based on
Yule-Nielsen (Y_N) model—based printer forward characterization, considering the influence of the physical dot gain and opti-
cal dot gain, through single—channel ink limit and the nonlinear optimal method. Methods The ONYX ProductionHouse 10. 2
software was used to realize the single channel of ink limit, and the value of n (2.5) of the Yule—Nielsen model was obtained
using nonlinear optimization techniques. Results By taking the value of n into the Y_N reverse transformation form, the correc-
ted effective dot percentage was obtained, as well as one—dimensional lookup table of effective dot percentage adding a correc-
tion factor n and theoretical dot percentage. Furthermore, the dot transfer function fitted from the theoretical dot percentage to
effective dot percentage was obtained. Conclusion Through the single—channel ink limit and correction factor n of the Y_N
model, the influence of the physical dot gain and the optical dot gain on the Y_N model can be eliminated, and the dot transfer
function can be accurately fitted from theoretical dot percentage to effective dot percentage.

KEY WORDS:: printer; forward characterization; ink limit; effective dot percentages
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Tab.1 Correction factor n and corresponding effective dot percentage

C:y=0.4951x"-0. 5238x +1. 0200x+0. 0066
M:y=0. 6572x° -0. 6592x° +0. 9745x+0. 0030
Y:y=-0.4266x° +0. 8823x° +0. 5028x+0. 0393

C/ % n=1 n=2.5 M/ % n=1 n=2.5 Y/ % n=1 n=2.5
100 1.000 1.0000 100 1.000 1.0000 100 1.0000 1.0000
90 0.9376 0.8702 90 0.9020 0. 8262 90 0.9502 0.8917
80 0.8575 0.7160 80 0.8267 0.7040 80 0.8975 0.7828
70 0.8030 0.6332 70 0.7518 0.6016 70 0.8430 0.6911
60 0.7429 0.5549 60 0.6681 0.5014 60 0.7559 0.5612
50 0.6516 0.4532 50 0.5756 0.4087 50 0.6526 0.4520
40 0.5545 0.3626 40 0.4841 0.3257 40 0.5530 0.3586
30 0.4365 0.2684 30 0.3927 0.2525 30 0.4254 0.2584
20 0.3231 0.1882 20 0.2912 0.1786 20 0.2976 0. 1706
10 0.1994 0.1102 10 0.1621 0. 0950 10 0.1799 0.0983

K/ % n=1 n=2.5 0/ % n=1 n=2.5 G/ % n=1 n=2.5
100 1.0000 1.0000 100 1.0000 1.0000 100 1.0000 1.0000
90 0.9724 0.8892 90 0.9517 0.8616 90 0.9391 0.8850
80 0.9356 0.7931 80 0.9152 0.7751 80 0.8825 0.7900
70 0.8710 0.6740 70 0.8569 0.6671 70 0.8194 0.6957
60 0.8106 0.5890 60 0.7861 0.5665 60 0.7558 0.6141
50 0.7231 0.4886 50 0.7064 0.4750 50 0.6670 0.5138
40 0.6175 0.3892 40 0.6041 0.3792 40 0.5816 0.4249
30 0.4949 0.2919 30 0.4699 0.2739 30 0.4609 0.3161
20 0.3701 0.2062 20 0.3396 0.1864 20 0.3479 0.2272
10 0.2207 0.1160 10 0.1785 0.0924 10 0.2083 0. 1295
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