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Time LoT pH Temp
2021-09-06 09:01:18 1 1.02 4718
2021-09-06 09:01:23 1 1.05 47.34
2021-09-06 09:01:28 1 1.09 4845
2021-09-06 09:01:33 1 112 4846
2021-09-06 09:01:38 1 115 4847

2021-10-27 11:14:41 22 279 5183
2021-10-27 11:14:46 22 3.62 422
2021-10-27 11:14:51 22 34 4188
2021-10-27 11:14:56 22 3.59 40.62
2021-10-27 11:15:01 22 3.82 4208
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pH Temp

Count 50094 50094
Mean 2.006 49.876
Std 0.552 1.345
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Max 3.90 54.190
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e 2313} 3 Process Rate H]o|E]S &85}t

F
71 % 829 HIEE S5 HolEl¢ HU} Ho|HE
wdete 4% H7HE APk

A D AAIE HolHE AAE §lo] 3
2dS AE3 45, 2) B ZFUAE &
Sk AIAIE HolE AAge 37 RS A3
3%, 3) DTW based KNN EE-S 53 AlAIE dlo
g AAgel 3 Zd& A%s A5 o2 Yol
A vlaslsit) 8 24 2= Decision tree, Linear
regression, DNN, XGBoost 2.2 743315321, DNN
2 2-hidden layer X =, learning_rate(0.01)2]
Adam optimizer2 8} Y3}

HE 3 des 3, BEoA Adst=
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= AR Hristaat s

[
[o
&

—

(E 2) NAIE Hole TXz2| glo] M 27
== PN
Regression Layer RMSE MAE
Decision tree(Baseline) 3.16 1.34
Linear regression 2.94 1.60
DNN 427 1.87
XGBoost 3.19 1.41

(% 3) AIAIE Hlole{o] B, REHAE &3¢8
37 22 ds

Preprocess | Regression Layer | RMSE | MAE
Decision tree 3.04 1.23

Linear Regression| 2.08 1.34
DNN 2.17 1.47
XGBoost 4.99 1.05

Mean & Std

(E 4) DTW based kNN A|AI&E H|0|E
HMA2|E XS5t §l-"rLI z2d Ms(ours)

Preprocess |Regression Layer| RMSE MAE
Decision tree 2.87 1.14

DTW based | Linear regression| 1.79 1.02
kNN(k=7) DNN 1.94 1.08
XGBoost 2.16 1.04
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Abstract

This study proposes a preprocessing methodology based on Dynamic Time Warping (DTW) and k-Nearest
Neighbors (KNN) to effectively represent time series data for predicting the completion quality of electro-
plating baths. The proposed DTW-based kNN preprocessing approach was applied to various regression
models and compared. The results demonstrated a performance improvement of up to 43% in maximum
RMSE and 24% in MAE compared to traditional decision tree models. Notably, when integrated with
neural network-based regression models, the performance improvements were pronounced. The combined
structure of the proposed preprocessing method and regression models appears suitable for situations
with long time series data and limited data samples, reducing the risk of overfitting and enabling reasonable
predictions even with scarce data. However, as the number of data samples increases, the computational
load of the DTW and kNN algorithms also increases, indicating a need for future research to improve

computational efficiency.
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