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WA (WZ01 R41) | 205 (PR4S
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FoE o HLAS 15 A SRR A TR SR 2L MR
122 WA &

W5 VRS I T 2R 2 1 R T RR ALY ST B R T
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Table 1 Lab value division of printed samples in
training set and test set

Lab i Gl e WA
KAl 30.68 27.47

. fe/MH 20.75 20.88
FEIE 24.47 23.51

brif2E 3.43 2.62

TRORAE 30.74 29.51

e/ ME 9.58 15.72

“ SR 21.95 24.39
Frifizs 6.73 5.89

SEONIEL 31.14 27.56

b F/ME 19.72 19.92
SR 23.85 22.79

brifis 3.99 3.16
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Fig.1 Near infrared reflectance spectra with

different pretreatment
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& IIETF MSC kb B PLSR FINAR IS L, a. b
SHMTSCR L, R, 435K F] T 0.9885, 0.9879,
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Table 2 Prediction performance of PCR and PLSR
models for lab values

Lab {H T UVISLIYRZS R RSME
TJoTiisb B 0.9742 0.5171
MSC 0.9719 0.5155

PCR
SNV 0.9711 0.5013
B SG 0.9777 0.5168
TJoTiisb B 0.9868 0.1712
MSC 0.9885 0.1692

PLSR
SNV 0.9885 0.1756
SG 0.9863 0.2818
TJoTiisb B 0.9851 0.8382
MSC 0.9863 0.4294

PCR
SNV 0.9865 0.4318
SG 0.9858 0.5249

a

TJoTiisb B 0.9802 0.3437
MSC 0.9879 0.2445

PLSR
SNV 0.9876 0.2520
SG 0.9862 0.3229
JoTiisb B 0.9748 0.2257
MSC 0.9828 0.2159

PCR
SNV 0.9825 0.2254
, SG 0.9776 0.2790
JoTiisb B 0.9907 0.1755
MSC 0.9938 0.1190

PLSR
SNV 0.9936 0.1196
SG 0.9849 0.1898
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Table 3 Color difference between predicted value and
true value of printed material

e AL e AE
1 0.5134 4 0.5399
2 0.4791 5 1.2024
3 0.7904
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Color Prediction Model of Liquid Water-Based Ink Based on Near-Infrared Spectroscopy

PENG Nan' , HUANG Xinguo"?, BAI Yongli', ZHANG Shanshan',
ZHONG Yunfei"?, QU Xiaoyang®, XIE Xiaochun’

(1. College of Packaging and Materials Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China;
2. Hunan Luck Printing Co., Ltd., Changsha 410100, China )

Abstract: Aiming at the problems of lag and imprecision in off-line color detection of printed material, a color
prediction model of liquid water-based ink based on near-infrared spectroscopy was proposed. Multivariate Scatter
Correction (MSC), Standard Normal Variate (SNV) and Savitzky-Golay filter (SG) were used to preprocess the
original spectral data. Partial Least Squares Regression (PLSR) and Principal Component Regression (PCR) prediction
models were established for the original spectral data and the preprocessed spectral data with the Lab value of the
printed material respectively. The results show that the prediction accuracy of PLSR prediction model based on MSC
preprocessing is the highest, R* of L, a and b are up to 0.9885, 0.9879 and 0.9938 respectively, and the average color
difference of predicted colors is 0.71. Near infrared spectroscopy of liquid water-based ink can accurately predict the
color of printed material, which provides a new idea for online detection of printed material.

Keywords: near infrared spectroscopy; water-based ink; color prediction; spectral prediction; partial least
squares regression; principal component regression
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