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Prediction for Spectral Density Distribution of Spot Color Ink with
Different Match Ratios

CHEN Chen
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ABSTRACT: The work aims to propose a spectral density distribution curve to predict the random proportion of spot
color ink. According to the principle of density additivity, the spectral density distribution curves of the primary color of
spot color and the diluted primary color would not be intertwined, but move parallel to each other with the increase of spot
color proportion (the measured spectral density was solid density). According to Lambert theory, the spectral densities of
different concentration were analyzed. After the spectral density coefficient was calculated, the spot color samples with
the proportions of 0.1, 0.2, 0.3, 0.4 and 0.5 were made with spot color NZSR and transparent diluents, and the final results
were measured. The measured results showed that, the spectral density curve of the same spot color proportion had little
difference between the predicted curve and the measured curve. Theoretical and experimental results show that, the pro-
posed method has high prediction accuracy. At the same time, conversion methods between spectral density and spectral
reflectance, relative measurement and absolute measurement of spectral data are proposed. To obtain the optimal predic-
tion effect, the concept of maximum proportion and the technical requirements for measuring spectral density distribution
are also proposed.
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Fig.1 Measured spectral density curves of spot color
NZSR with different proportions
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Tab.2 Spectral density and spectral density coefficient proportioned with spot color NZSR and transparent diluents
e Lt T R KL
P /mm
0.1 0.2 0.3 0.4 0.5 a ai ao

470 0.4341 0.6418 0.8356 1.0145 1.2069 —0.3259 2.1137 0.2284
480 0.4746 0.7095 0.9307 1.1372 1.3605 —0.2698 2.3613 0.2438
490 0.5189 0.7827 1.0338 1.2708 1.5214 —0.2892 2.6665 0.2575
500 0.5683 0.8648 1.1475 1.4145 1.6903 —-0.4077 3.0384 0.2704
510 0.6305 0.9673 1.2881 1.5900 1.8827 —0.7656 3.5863 0.2801
520 0.7050 1.0920 1.4559 1.7878 2.0705 -1.717 4.4569 0.2741

530 0.7637 1.1904 1.5816 1.9281 2.1739 —2.9048 5.3010 0.2568
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Fig.3 Spectral density curves of primary colors and color
samples with different proportions
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Fig.4 Measured and predicted spectral density distribution for different proportions of spot color and transparent diluents

N T RERS FE ML (B R RO (B, fe i RE NS i
i O R AR T B e RIC HE A . e RBC U E A 2 2
1.0, BIAZEEG (CRIMAZIRF ), Brilfk
FC LEAE— /N T 1ot T B I RR A 2 58 v ik
HIREOR G R BB AR K UL, BT AL
IR EARES S i G55 5L 03 A T o fie /M
PUARHR 08 75 28 1T DU S/ o (R Y TR AR XDl

T R 0 TN ) S R A T o BRI ke — s L
PR RS ISR EER . Pl s—2. 18
/AR R L ER B AR 0 i = 3 AECE
HRERE, WalEul, 204 5 &0 ERIESLIE %
JEE 73 A1 20 TOL il BE R B3, A ek Ak
ATIINRICR o I3 A, TR AR I AN [ R J2 O ) i
T B BE AT 2 — € AT R 3, s RV 2 00
HHEOEHT, AR, ek Z ARt B HE
AR Z BB K, — e AR BT R
b, iR B D5 IEANGE T T ) 55 2 W 5 A



£ 248 -

(I

2019 4E 9 H

RAML @R, % i Z @SR L Gl s
Je 18 FH AR AT o

SECHk -

(1]

(2]

SCHABBACH L M, BONDIOLI F, FREDEL M C.
Color Prediction with Simplified Kubelka—Munk
Model in Glazes Containing Fe203—ZrSiO4 Coral Pink
Pigments[J]. Dyes and Pigments, 2013, 99: 1029—
1035.

HU Xing-xue, ANDY B, WILLIAM M. Interfacial
Corrections of Maxillofacial Elastomers for Kubel-
ka—Munk Theory Using Non-contact Measurements|[J].
Dental Materials, 2009, 25(9): 1163—1168.

MAIJID M, SAEED B, ALI J. Influence of Silane
Structure on Curing Behavior and Surface Properties of
Sol-gel Based UV-curable Organic—inorganic Hybrid
Coatings[J]. Progress in Organic Coatings, 2014(1):
1191—1199.

ZORICA C O, MARTA K G, BORIS O. Application of
the Kubelka-Munk Theory for the Determination of the
Optical Properties of Solar Absorbing Paints[J]. Pro-
gress in Organic Coatings, 1997, 30(1): 59—66.

HE Yan, ZHANG Xiong, ZHANG Yong-juan. Kubel-
ka-Munk Revised Theory for High Solar Reflectance
and High Long-wave Emissivity Coatings Design-
ing[J]. Journal of Wuhan University of Technolo-
gy(Materials Science), 2016, 31(1): 100—107.
BONHAM J S. Fluorescence and Kubelka-Munk
Theory[J]. Color Research and Application, 1986(11):
223—230.

M. BUOEREBIM]. dEat: Ao Toll i i,
2002: 211—246.

[11]

[12]

[15]

LI Xiao-mei. Principle of Color Technology[M]. Bei-
jing: Chemical Industry Press, 2002: 211—246.
ICELLI Orhan, YALCIN Zeynel, VATAN Ilgaz, et al.
The Spectral Applications of Beer-Lambert Law for
Some Biological and Dosimetric Materials[J]. AIP
Conference Proceedings, 2014, 1611: 199—203.

GU Xiao-he, ZHANG Jing-cheng, YANG Gui-jun, et
al. Inversion of Paddy Leaf Area Index Using
Beer-Lambert Law and HJ-1/2 CCD Image[P]. 2013.
KIM Sung-Chul, KIM Hyuck-Soo, SEO Byoung-
Hwan, et al. Phytoavailability Control Based Manage-
ment for Paddy Soil Contaminated with Cd and Pb:
Implications for Safer Rice Production[J]. Geoderma,
2016, 270: 83—88.

NORYUSDIANA M Y, FARRAH M M. The Use of
Multi-Temporal Landsat Imageries in Detecting Sea-
sonal Crop Abandonment[J]. Remote
2015, 7(9): 11974—11991.

WhAG . 2l A4 F0AS 2l B GRS 2Rk A E Y
—EPE[T]. ERGEREAN, 1991(4): 86—91.

CHEN Yi. Comparison of Pure and Impure Alkaline

Sensing,

Dye: Consistency of Lambert's Law[J]. Printing and
Dyeing Translations, 1991(4): 86—91.

AT, — R B4 1 BRI L 1% A (], #I
K15 BB R, 2007, 32(7): 654—657.

ZHU Yuan-hong. A New Mesh Printing Spectral Pre-
diction Model[J]. Wuhan University (Information Sci-
ence Edition), 2007, 32(7): 654—657.

ARouih. EPRIEF ML dbst: b E SR Tl R,
2013: 46—50.

ZHU Yuan-hong. Printing Chromatics|[M]. Beijing:
Chinese Light Industry Press, 2013: 46—50.
SCHLAEPFE K. Farbmetrik in der Reproduction und
im Mehrfarbendruck[M]. UGRA, 2000: 123—129.



