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Abstract: Based on the actual operating data of a coal-fired boiler in a 1 050 MW ultra-supercritical unit, a

random forest (RF) algorithm was used to establish a prediction model for NO, concentration in the flue

gas at the furnace outlet of the coal-fired boiler, and Bayesian optimization (BO) was used to optimize the

hyperparameters. Then the BO-RF model was compared with the grid search optimized RF model (GSO-

. In order to better evaluate the prediction model, the established BO-RF model was compared with

the current common error Bayesian optimized back propagation neural network (BO-BPNN) model and

Bayesian optimized least square support vector machine (BO-LSSVM) model, using the average absolute

percentage error Suapr and the coefficient of determination R* as evaluation indicators. Results show that
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the prediction accuracy of the BO-RF model is higher than that of the GSO-RF model, and the duape of the
BO-RF model is 1. 478 %, the R? is 0. 916 2, which are better than the prediction results of the BO-BPNN
model and the BO-LSSVM model, indicating that the BO-RF model has higher prediction accuracy and bet-
ter generalization performance.

Key words: NO,; prediction model; random forest; Bayesian optimization
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Tab.2 The optimal RF parameter structure

n estimators 188
max depth 15
max features 0.9
min samples leaf 1
min samples split 2
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Tab.3 Performance comparison of two RF models

Swiare/ %6 R? dwiare/ %6 R?
GSO-RF 0. 878 0.973 5 1.611 0.891 8
BO-RF 0. 606 0.986 5 1.478 0.916 2
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Fig. 4 Comparison of prediction results of three models
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Tab. 4 Evaluation indexes of three models

dmare/ Y6 R?

BO-RF 1.478 0.916 2

BO-BPNN 1. 661 0.884 9

BO-LSSVM 1.766 0. 889 6
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