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Fig.1 Spectral measurement system
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3.1 BEZUSH
BT ORDGET G SR I 1S ECHE i AR
IE R SEPRR (R, SRR AR, KA REALE
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F*1 BREEMMTNERKEHSHOFESRITER
Table 1 Statistics results of the viscosity of water-based
inks in calibration and prediction sets

FhE /s
HER BN BoME OKME CPIE bRk
W IF4 10 17.49 28.81 21.25 3.99
FITIES 5 17.40 23.89 19.96 2.81

3.2 RiEmAE

S g E R A TE RO . R B R
SRR XS AR B B E s, R,
AMFFEHEEL 300~1021nm I3 B A BAEAE R J5A ek 5L
P, dL1084 MUEEE, HFRS I 8T, T ik
—HIHBR AT UL / S £L AN G i Ao e e SO T
JIE 43 A AN K 51 S5 PR IR 20T S B A B i B,
IR AEE O BEE D SG BRI .
MSC. SNV % 5 Ffi i b B 7 v 5% B b e i B i b A 7
TIARFE KT SRR AR 1S5S S ST (raw ) DL
5 A B 6 7 1 RS S I 2 s .
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Fig.2 Original reflectance spectra of water-based ink

and reflectance spectra processed by 5 pre-treatments
HIlE 2 A RUA Y, BeA i ph 2 i B AR B
H, VA ULR BRIP4y, 2 MSC Al SNV i
USEIEIND i B2 Ay CEh gy AL KR A N
T HCBN TR G Tk By 0 R A5 R 1 RE Y 52
Wiy, AT S35 T IR 4 BOGIE (5 S FAL B
AR S TR PR AR R EEAY PCR . PLSR i
TSRS, HUMAE SR W 2, Hod R AR, 0 AR GE
G FNTRN B2 ) Ve e BB, RMSEC FI RMSEP 4353
FEEAE AN A A 25 T AR 22
&2 PCR 71 PLSR #& 3 kithEFHEHRMNLE R

Table 2 Viscosity prediction results of water-based inks
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by PCR and PLSR model

BOB IR e i
R RMSEC R RMSEP
raw 0.9638  0.7786  0.9447  0.9524
Wk 09651 07907 0.9447  0.7632
PCR Bt 1V 09656 0.7856  0.9436  0.7706
SG 0.9650  0.7918  0.9447  0.7632
MSC 0.9825  0.5608  0.9660  0.5989
SNV 0.9832  0.5483  0.9668  0.5911
raw 0.9732  0.6383  0.9327  1.0280
Wbk 09768 06456 09327 0.8418
PLSR Bt V4 09771 0.6406  0.9306  0.8548
SG 0.9767 0.6460  0.9327  0.8420
MSC 0.9800 02641  0.9961  0.4588
SNV 0.9966  0.2485  0.9796  0.4631

H1ZE 2 AT A1, Zad MSC Al SNV il 4b 35 1) 5
TSR 8 3 A KA it A TN A 7 g L HL At T AL By
TERRICRAE . X X IR LA B 5 75, AT AR Bzt
SNV ik HJ5 4 37 () PLSR BIEUC 4, JLrp R
1 1% 0.9966, R; ik ] 0.9796, RMSEC I RMSEP i3
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ALt RMSE WA A 300 B B i Seize i T I
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Fig.3 SPA feature wavelength variable selection process
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Table 3 Viscosity prediction results of water-based inks

by PLSR model based on the characteristic spectra

ROESE SRIES
A 2
R RMSEC R; RMSEP
SPA-PLS 0.9905  0.3693 0.9486 05699
CARS-PLS 0.9990  0.1216 0.9497  0.5640
SNV-SPA-PLS 0.9954  0.2570 0.9992  0.0732
SNV-CARS-PLS ~ 0.9999  0.0310 0.9726  0.4161

Hf ) X A3 BT % 3 Fp R R U K B IO 7
S PLS AR & B, JEF SPA-PLS Al SNV-SPA-PLS
RN T R 1 DO 1 O T - R e
TR R WOINORS FE, P T 2T CARS-PLS Fl SNV-
CARS-PLS # 37 [ 7 B TR A A, BT IL T SPA 4
AR I T AR R (AR W RO A T CARS B
TR R A X HeEE 3 AT LR B, RS 4ok
T3 SNV AL AN S, S FRAAE AR 4R B 7

(SPA. CARS) FJ# ) PLS 7K i A8 ik J3 A5 751 (4 7
NP B 2 2 PG AN 24 7 A B 1) 5 T I 4 e i s
FRAE A TR R, 25 1, 485 SNV FilabH S,
FETFHREAS R A FE Y SNV-SPA-PLS 575 F5i 0]
fEdw A, Jrh RERRY 4303 3K 0.9954 Fi10.9992,
RMSEC F1 RMSEP 43514 0.2570 1 0.0732, F=HIFIHH
SPA R K AR, AMUFE L TR, 5 T
RIS, T HR 2 He TR RS

4 £

SIS TS K M sR R B, FR T —
FREET AT / SR LLAMEGEBORES G Ak 2 T it 2 Tl K
PEMESFE R L. B, BEeRERIR R S
BARIEA IR AR5, L A b AR A B
P ZMERCR 2% 7. PCR 1 PLSR 26 B A 7Y
5, A SPA Fll CARS JERERRAE I K 3BT 78 A
s L B URFIE IS, EES7 PLS Tiiiisssy
ERE, 2 SNV FiAb B S # 37 1 O A A SR 4T
A AL PRI T B hf i A OISR s T RHE
At T SRR B T AR T, I HLi e

WL T ISR, AT P SNV-SPA-PLS il
T AR BRI SR IR, HAT AR 4 (0 T
71, Hrp R=0.9992, RMSEP 3 0.0732, FHIRHA]
W 1L CIE AR B A AR O IR ST AR
TMERBEE TR SR AT AT, BRI R 2
JEAELAG ISR T HOARIEAH
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The Model for Predicting the Viscosity of Water-Based Ink by Vis/NIR Spectroscopy
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Abstract: Aiming at the problems of complex operation and strong subjectivity in the viscosity measurement
method of water-based ink, using Vis/NIR spectroscopy combined with chemometric methods, the prediction model
of water-based ink viscosity was established to realize the rapid non-destructive detection of the viscosity of water-
based inks. Firstly, the reflectance spectral data of water-based ink samples were obtained by the micro-spectrometer.
The PLSR and PCR models were constructed based on the original full spectra and the preprocessing spectral data
respectively, by analyzing and comparing the preprocessing effects of different preprocessing methods. Finally, the
feature wavelengths were extracted by SPA and CARS, and the PLSR model was established based on characteristic
spectra to predict the viscosity of water-based ink. The results show that 4 characteristic wavelengths were extracted
by the SPA algorithm from full spectra. The SNV-SPA-PLS model was simplified significantly, which improved the
prediction efficiency and had the best prediction performance (R§=0.9992, RMSEP=0.0732). The results show that the
application of spectral analysis techniques for the viscosity of water-based ink detection is effective and feasible, which
provides a new method for further viscosity testing of water-based inks by spectral analysis techniques and a technical
basis for improving the quality and stability of printed materials.
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