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Abstract

The color difference caused by the overprinting sequence of ink in multi-
color printing 1s due to both trapping and optical properties of ink layers. Hence
the effect of optical properties only cannot be analyzed without removing the
effect of ink trapping.

This study was carried out for the purpose of analyzing optically the color
difference caused by only the optical properties of ink under the various printing
sequence. The present optical analysis for overprints showed a good agreement
with the experimental result. It i1s expected that this study may contribute to

decreasing the color difference between the original and the printed reproduction
in multi-color printing.
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Fig.1l. Reflection mechanism of transparent film on black plaque(a) and white
plaque(b).
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Fig.2. Reflection mechanism of transparent film printed with ink on black plaque(a)
and white plaque(b).
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Fig.3. Reflection mechanism of transparent film printed with C and M inks on
white plaque plus transparent film.
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(1) ¢1 & & : Fuji PS plate 0.2mm

(2) ¥ & 7 : REEVES Vulcan 714 Compressible Blanket 1.9mm

(3) 948 FHgE . XEROX OHP film BOLD AND GOLD 210x297mm
(4) A3 : dFESY A Best-one Magenta, Cyan

(5) ?liﬂ%‘e—?(%?%ﬁl &) ¢ 0.07mm
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Fig.4. Spectral reflectance curves of white and black plaques and transparent film on

the plaques.
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Table 1. Color differences between the specimens with C+M or M+C printing sequence

specimen wicfm wefmf wctfm wicmf
target wimfc wmfcf wmifc wimcf
4Eab* 727 6.51 997 892
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Reflectance(%)
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C
3
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O . | de. L 1 1. A 1 L 1 L 1
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Wavelength(n)
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Fig. 5. Comparisons between the spectral reflectance curves of M and C inks(a), and
M+C and C+M overprints(b).
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Fig.6. Comparisons between the measured and calculated spectral reflectance curves
for M+C{a) and C+M(b) printing sequence.
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Fig6(a),(b)& (Table 1)ell Ao} 242 Ay@Ante] 71ste Mo A7 +E +H87] 9
ste] 27X R oz sfAg A(11) 2 4(12) & ol &3te 74zt wimcfo} wiomfe] F3H<
Aol disted 400~700nm Apele 10nme] FA L2 31718 E3WAME S Appendix9t 7t
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Table 2. Color differences between the measured and calculated specimens

specimen wimcf wfemf
target wimcf-c. wiemf-c,
dEab* 1.16 0.74
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{Rp(1-Ri2)*(1-Res)*Tr Ty +Riz{1-Rus) T+ Rt (1-Riaa)* T

Rpiz = Rua +

He 1-Ro(1-Ri)“(1-Re) " TETA4 R 1- R “To+ R R T

(4) &9 dydHolMes HAYAANY FHANEME A Fgo 2N st AHE
Aolel 448 22 4 Ak
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Appendix. Measured and calculated optical properties used in eqgs.

(11) and (12} tor Fig.6 and Table 2

wavelength{n _Rw! IRai(=Rbt} Ric=Rc! |RIm=Rmi|Recm=Rme| Ti Tm Tc  Rwimcl-mlRwimci—cJAwicmi—-m.{Rwicmi~-c.
400 0.5264 { 0.0198 0.0229 0.0044 0 0.8893 | 0.6182 | 0.7574 0.1195 0.1211 0.109 0.1102
10 0.608 0.0193 | 0.0251 0.0044 0 0.9018 | 0.603 | 0.8305 0.1518 0.1526 0.1398 0.1413
20 0.6383 ] 0.0188 0.0252 0.0045 0 0.9076 | 0.6036 | 0.867 0.1702 0171 0.1591 0.1601
30 0.6509 | 0.0182 | 0.0255 | 0.0048" 0 0.911t | 0.611 | 0.8034 0.1894 0.1899 0.1796 0.1797
40 0.6622 | 0.0175 0.0264 0.0056 0 0.9142 | 0.6171 | 0.9441 0.2096 0.2103 0.2009 0.2008
50 0.6703{ 0.0171 0.0262 0.0058 0 0.917 | 0.6076 { 0.9657 0.2162 0.2169 0.2083 0.2078
60 0.6779 | 0.0165 0.0246 0.0049 0.001 0.9193 { 0.5401 { 0.9739 0.2032 0.1834 0.1953 0.1727
70 0.6839 | 0.0161 0.0232 0.0038 0.0001 c.,wm_ 0.5294 | 0.9761 0.1796 0.1787 0.1714 0.1684
80 0.6894 | 0.0158 0.0214 0.0027 0.0001 0.9225 | 0.4763 | 0.9738 0.1529 0.1509 0.1436 0.1399
90 0.6932 | 0.0155 0.0198 0.0019 0.0001 0.9237 | 0.4255 | 0.9673 0.1288 0.1254 0.1185 0.114
500 0.6978 0.015 0.0184 0 0.0001 0.925 | 0.3682 | 0.9553 0.1041 0.0995 0.0927 0.0867
i0 0.7014 | 0.0146 0.0166 0.0003 Q 0.926 | 0.2991 | 0.9302 0.0767 0.0722 0.0647 0.0601
20 0.7041 | 0.0142 | 0.0144 0 0 0.9269 | 0.2415} 0.8863 0.0568 0.0524 0.0448 0.0411
a0 0.7068 | 0.0137 0.0121 0.0002 0 0.9278 | 0.2111 ] 0.8242 0.045 0.0413 0.0343 0.0318
40 0.7074 | 0.0135 0.0096 0.0001 0 0.9282 | 0.1953 | 0.740% 0.0365 0.0337 0.0279 0.026
50 0.7082 | 0.0135 0.0066 0 0 0.9288 | 0.1586 1 0.624 0.0268 0.0248 0.0202 0.0193
60 0.7084 { 0.0133 0.0046 0.0001 0 0.9292 | 0.0745 ] 0.4942 0.019 0.018 0.0142 0.0142
70 0.7092 | 0.0131 0.0035 0.0019 0 0.9283 | 0.0092 | 0.3862 0.0158 0.016 0.0133 0.0147
80 0.7092 | 0.0126 0.0032 0.0081 0 0.9302 { 0.3258 | 0.3203 0.0207 0.0218 0.0237 0.0258
90 0.7086 | 0.0122 0.0031 0.0186 0 0.9305 | 0.6307 | 0.2836 0.0323 0.0339 0.0443 0.0464
600 0.7077 | 0.0121 0.0031 0.0271 0 0.9306 | 0.8408 { 0.2581 0.0423 0.0427 0.062 0.0617
10 0.7069 0.012 0.0031 0.0306 0.0005 | 0.9307 | 0.9446 | 0.2405 0.0462 0.0453 0.0692 0.0672
20 0.7059 1 0.0118 0.0032 0.0311 0.0007 0.931 0.9822 | 0.2308 0.0472 0.045 0.0708 0.0675
30 0.705 0.0119 0.0032 0.0303 0.0008 | 0.9311 ] 0.9923 | 0.2355 0.0489 0.047 0.0721 0.0688
40 0.7024 { 0.0117 0.0032 0.0294 0.0009 0.9313 | 0.9916 | 0.2461 0.052 0.0496 0.0743 0.0707
50 0.7007 | 0.0117 0.0034 0.0286 0.0013 | 0.9312 | 0.9971 | 0.2717 0.0596 0.0578 0.0807 0.078
60 0.6991 0.0119 0.0035 0.0279 0.0018 | 0.9311 { 0.9983 | 0.3022 0.0694 0.0683 0.0891 0.0877
70 0.6975 | 0.0123 0.0031 0.0274 0.0022 | 0.9312 | 0.9985 | 0.3189 0.0752 0.0744 0.0939 0.0937
80 0.6954 | 0.0127 0.0023 0.027 0.002 0.9311 1 0.9987 | 0.3118 0.0728 0.0713 0.0911 0.0909
90 0.6938 | 0.0134 0.0013 0.0265 0.0016 0.9311 | 0.9997 | 0.2922 0.0661 0.0643 0.0848 0.0843
700 0.6915 { 0.0145 0 0.0259 0.0011 0.9312 1 0.2607 0.0566 0.0541 0.0761 0.0747




