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Influence of Paper Surface Properties on Image Tone Density during Digital
Printing of Frequency Modulated Screening

GUO Qian, CHEN Guang—xue
(South China University of Technology, Guangzhou 510640, China)

ABSTRACT: Objective To study the impact of the surface properties of different papers on different tone densities of
prints. Methods Six kinds of coated paper were selected and measured for their properties of whiteness, glossiness, PPS
roughness and surface strength. The printing of different tone step scale color blocks were simulated on different paper
samples using ink—jet printer. To analyze the experimental data, we measured the densities of the printing color blocks by
densitometer using the method of grey correlation analysis. Results The results showed that the brightness had the largest
grey relational R, followed by PPS roughness. The surface strength and glossiness had different R values on different colors
and different tones. In addition, different properties showed different degree of influence on CMYK. Conclusion Paper
whiteness has the largest correlation with printing quality, so that we need to choose different papers according to the need
of printing quality during the practical production process.
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Tab.1 Test table of paper surface performances

FEE/(gem™) JEEE/ wm M 1% PPS{H/ . m 1% R/ (m-s™)
17 200 206.27 22.47 2.60 91.26 2.36
2" 135 162.06 2.53 341 104.04 0.68
3" 200 208.79 22.17 1.22 94.32 2.71
4! 230 223.57 24.43 1.59 97.80 1.89
5 230 238.64 50.00 0.97 89.99 2.13
6’ 165 175.38 12.80 3.43 99.36 0.47
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Fig.1 Image tone density curves of six kinds of paper
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Tab.2 Grey relational analysis data of black density and paper properties at different image tones

i Sepiy 15% 30% 45% 60% 75% 100%
FHE(R) 0.9541 0.9588 0.9572 0.9557 0.9337 0.8775
RS (Ry) 0.6202 0.6231 0.6216 0.6244 0.6246 0.6501
PPSHLAEE (R:) 0.7184 0.6995 0.6783 0.6410 0.6588 0.8331
MR (R,) 0.6340 0.6034 0.6110 0.6258 0.7889 0.7314
KIFEBET R>R:>R>R, R>R:>R:>R, R>R:>R:>R, R>R:>R>R, R>R.>R>R, R>R:>R>R,
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Tab.3 Grey relational analysis data of magenta density and paper properties at different image tones

i SEIpiy 15% 30% 45% 60% 75% 100%
FE(R) 0.7905 0.9392 0.9570 0.9548 0.9459 0.9247
HEE (R,) 0.5611 0.6213 0.6239 0.6266 0.6259 0.6312
PPSHLAEE (R:) 0.6513 0.6991 0.6763 0.6502 0.6628 0.6820
R (R,) 0.6702 0.6132 0.6144 0.6094 0.6958 0.6186
KFBET R>R>R>R, R>R>R:>R. R>R>R.>R, R>R>R.>R. R>R>R>R, R>R>R.>R.
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Tab.4 Grey relational analysis data of cyan density and paper properties at different image tones

AR BT 15% 30% 45% 60% 75% 100%
FEE(R) 0.9119 0.9442 0.9491 0.9578 0.9458 0.9389
JGHEE (R,) 0.6257 0.6178 0.6225 0.6231 0.6245 0.6229
PPSHIAEFE (R:) 0.7434 0.7055 0.6903 0.6696 0.6454 0.6301
LIRS (R) 0.6467 0.6214 0.5877 0.5792 0.6008 0.6669
Y E3853 R>R:>R:>R, R>R>R>R, R>R>R>R, R>R:>R:>R, R>R:>R:>R, R>R:>R:>R,
#=5 AEMALEERZESRKIERNIKCEEE
Tab.5 Grey relational analysis data of yellow density and paper properties at different image tones
i SEpiy 15% 30% 45% 60% 75% 100%
FHE(R) 0.9098 0.9172 0.9056 0.9097 0.9138 0.9068
HGHEE (R.) 0.6129 0.6179 0.6173 0.6149 0.6200 0.6199
PPSHIAEE (R:) 0.6938 0.6808 0.6648 0.6441 0.6363 0.6200
R (R,) 0.6284 0.6035 0.5739 0.6041 0.5849 0.5774
KRR R>R:>R:>R, R>R:>R:>R, R>R:>R,>R, R>R:>R,>R, R>R:>R,>R, R>R:>R:>R,
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