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Optimization Model for the Mixing Ratio of Coatings Based on
the Design of Experiments Using Big Data Analysis

Noh Seong Yeo' - Kim Young-Jin™

ABSTRACT

The research for coatings is one of the most popular and active research in the polymer industry. For the coatings, electronics
industry, medical and optical fields are growing more important. In particular, the trend is the increasing of the technical requirements for
the performance and accuracy of the coatings by the development of automotive and electronic parts. In addition, the industry has a need
of more intelligent and automated system in the industry is increasing by introduction of the IoT and big data analysis based on the
environmental information and the context information. In this paper, we propose an optimization model for the design of experiments
based coating formulation data objects using the Internet technologies and big data analytics. In this paper, the coating formulation was
calculated based on the best data analysis is based on the experimental design, modify the operator with respect to the error caused based
on the coating formulation used in the actual production site data and the corrected result data. Further optimization model to correct the
reference value by leveraging big data analysis and Internet of things technology only existing coating formulation is applied as the
reference data using a manufacturing environment and context information retrieval in color and quality, the most important factor in
maintaining and was derived. Based on data obtained from an experiment and analysis is improving the accuracy of the combination data
and making it possible to give a LOT shorter working hours per data. Also the data shortens the production time due to the reduction in
the delivery time per treatment and It can contribute to cost reduction or the like defect rate reduced. Further, it is possible to obtain a
standard data in the manufacturing process for the various models.

Keywords : Big Data, Design of Experiments, Mixing of Coatings, Data Optimization
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Table 1. The Terms used in the Design of Experiments[19]

Terms Description

Results, measured in the form of data from the

Characteristics .
experiment

The causes that are treated in the experiment
directly in a number of causes that is thought
to influence the characteristic value

Factor

Levels Terms of factors for the Experimental

That at the same level as the combination of
factors to be treated in this experiment, the
experiment is performed more than once

Repeat

Controllable Factors
X, X, X,
l l . l

Process

1 o T
Z, Z, Z,

Variance(Noise) Factors

Input Outp%

Fig. 5. Model of the Experiment Process
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Fig. 6. The Flowchart for Applying to Design of Experiments
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Table 3. Some of the expermental data of the Coatings #01
A4 B4 Cl C2 C4 C8 D3 D7 D14 TOT L A B AE
1 7298 | 51.976 | 4272 2.136 3.56 58.74 6.23 1.78 3.56 178 -1.51 3.96 -0.16 4.26
2 7298 | 51.976 | 47.32 2.136 3.56 66.34 7.23 1.78 3.56 191.2 -09 3.06 0.45 3.22
3 7298 | 51976 | 52.32 2.136 3.56 66.34 8.93 1.78 3.56 1979 -1.1 0.42 -0.82 1.43
4 | 7298 | 51976 | 5732 | 2136 | 356 | 7334 | 963 | 178 | 356 | 2106 | -052 | 022 | -039 | 069
5 | 7298 | 51976 | 6072 | 2136 | 356 | 7634 | 98 | 178 | 376 | 2174 | -01 | -003 | -02 | 022
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Table 4. Direction and Meaning of the Mixing Color Data

L A B
PLUS White Red Yellow
MINUS Black Green Blue

Table 5. The Regression Coefficients for the Mixing Ratio
Change of the Coatings #01

AE L A B
Y | 1514626944 | -9.332076451 | 1.336985761 | -8.136271632
A4 0 0 0 0
B4 0 0 0 0
Cl | -0.010514786 | -0.005553122 | -0.109200438 | -0.210131435
Cc2 0 0 0 0
C4 | -1.209200438 | 0841391019 | 2391949617 | 1.284884995
C8 | 0.003997809 | 0.096955093 | 0.109748083 | 0.224424973

D3 | -1.022015334 | -0.101314348 | -1.231763417 | -0.129025192

D7 0 0 0 0

D14 0 0 0 0

CCM %42zl we AEe] 0@ HAA5E Ats
-0.010514786(C1), ~1.209200438(C4), 0.008997809(C8), -1.022015334(D3)
ola YAHL 151462694401 22 AEe] dig 3|HAUAGA o

24 Q725 9

AE=15.14626944—0.010514786 < C, )
—1.209200438 < C, +0.003997809 < C,
—1.022015334 X D,
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L =—9.332076451—0.005553122 X C} (3)
+0.841391019 X C} +0.096955093 X Cg
—0.101314348 X D,

A=1.336985761—0.109200438 < C, 4
+2.391949617 X C, +0.109748083 % C,
—1.231763417 < D,

B=—8.136271632—0.210131435 < C, )
+1.284884995 < €, +0.224424973 X C,
—0.129025192 % D,
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Fig. 12. The Cox Reaction Trajectory for the Existing Data

Fig. 10. The Contour Matrix for the Mixing Material of the
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