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This study proposes a systematic data preprocessing algorithm tailored for Al-based modeling of manufacturing data from a
roll-to-roll (R2R) lithium iron phosphate (LFP) battery electrode coating process. The preprocessing strategy specifically
addresses process characteristics and spatiotemporal inconsistencies in sensor data, significantly improving data quality for
machine learing applications. Utilizing the refined dataset, machine learning models were created to predict coating-related
characteristics, resulting in high explanatory power and low prediction errors. This framework effectively illustrates the potential
of data-driven modeling for reliable predictions and quantitative analysis of coating uniformity in battery manufacturing.
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Fig. 1 Data acquisition from coating system. (a) Roll-to-Roll (R2R)
process schematics, (b) Coating measurement method, and
(c) Coating type
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Fig. 2 Data preprocessing algorithm process
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Description Value
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Table 2 Random forest hyperparameters

Hyperparameters Description
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n_estimators
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Fig. 9 Pearson correlation coefficient heatmap. (a) Model 1, (b) Model 2, (c) Model 3, (d) Model 4
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Fig. 10 Feature importance results for the models. (a) Model 1, (b) Model 2, (¢) Model 3, (d) Model 4, and (e) Model 5
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