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Construction and Analysis of Gasoline Yield Prediction Model for
Fluid Catalytic Cracking Unit (FCCU) Based on GBDT and P-GBDT Algorithm
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Abstract: Catalytic cracking unit is a highly nonlinear and strongly correlated system. Currently,
the data mining techniques are powerful analytical methods for optimizing this process. Based on the
industrial production data collected by the laboratory information management system and the
distributed control system, 182 key indicators are selected and a gasoline yield prediction model is
built based on gradient-growth decision tree (GBDT algorithm). Afterwards, a P-GBDT model is
constructed with reference to the GBDT framework, by introducing feature disturbances and feature
weights, and increasing the weight of empirically controllable parameters. The results show that
P-GBDT has significant higher accuracy with smaller R* value and the root mean square error.
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Table 1 Results of GBDT model and mean value model

Predictions sets Precision/ % R? RMSE/ %
GBDT predictions 98. 65 0.67 0. 80
Mean value predictions 97. 32 0 1. 39
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Table 2 Typical hyperparameters and weights

Sampling rate Mass of empirically controllable parameter

Mass of others Max iterations Max depth

0.92 2.0
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Fig. 2 Gasoline yield prediction of GBDT and P-GBDT models
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Table 3 Results of GBDT and P-GBDT regression models

Predictions set Precision/ % R? RMSE/ %
GBDT training 99. 67 0.93 0.33
GBDT predictions 98. 65 0.67 0. 80
P-GBDT training 99.51 0.95 0. 29
P-GBDT predictions 98. 71 0.71 0.75
GBDT training (with
98. 60 0.32 1. 07
hyperparameters of P-GBDT)
GBDT predictions (with
98. 54 0. 64 0. 84
hyperparameters of P-GBDT)
Mean value predictions 97.32 0 1.39
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