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Abstract — Recently, research on the application of artificial intelligence in the chemical process has been increasing
rapidly. However, overfitting is a significant problem that prevents the model from being generalized well to predict
unseen data on test data, as well as observed training data. Cross validation is one of the ways to solve the overfitting
problem. In this study, the time-series cross validation method was applied to optimize the number of batch and epoch in
the hyperparameters of the prediction model for the 2,3-BDO distillation process, and it compared with K-fold cross
validation generally used. As a result, the RMSE of the model with time-series cross validation was lower by 9.06%, and
the MAPE was higher by 0.61% than the model with K-fold cross validation. Also, the calculation time was 198.29 sec
less than the K-fold cross validation method.
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Fig. 1. K-fold cross validation schematic diagram.
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Fig. 2. Time-series cross validation schematic diagram.
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Fig. 4. Schematic diagram of 2,3-BDO distillation column.

Table 1. Process variables description

Notation Variable description Unit
A Bottom product temperature controller °C
B Feed flow rate indicator L/hr
C Reboiler steam inlet flow rate indicator kg/hr
D Reflux flow rate controller L/hr
E Column bottom level %
F Top pressure controller kg/em’g
G Bottom liquid level controller %
H Feed flow rate controller L/hr
I Reboiler steam inlet flow rate controller kg/hr
J Reflux flow rate indicator L/hr
K Bottom product flow rate indicator L/hr
L Top pressure indicator kg/em’g
M Middle 1 temperature controller °C
N Reflux drum pressure indicator kg/em’g
(0] Feed temperature °C
P Distillate temperature indicator °C
Q Middle 2 temperature controller °C
R Middle 3 temperature controller °C
S Reflux drum temperature °C
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Fig. 9. (a) Average MAPE of K-fold cross validation, and (b) time-series cross validation. (c¢) Average RMSE of K-fold cross validation, and

(d) time-series cross validation.

Table 3. Model validation results of best case

Model Evaluation Fold 1 Fold 2 Fold 3 Fold 4 Fold 5 Average Time
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TS 2830 132.41
- RMSE 8.88 7.08 12.69 3.87 8.13
MAPE 71.44 5.63 4.06 4.64 5.82 18.32
KF 5860 330.70
) RMSE 31.53 5.60 3.66 3.41 7.53 10.35
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