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Robust Weighted Heterogeneous Feature Ensemble Prediction Model of

Temperature in Municipal Solid Waste Incineration Process

GUO Jing-Cheng"“? YAN Ai-Jun*?** TANG Jian'

Abstract Aiming at the challenging problems of the deficient accuracy and generalization ability of the furnace
temperature prediction model when the municipal solid waste (MSW) incineration process data has abnormal val-
ues and high dimensionality of feature variables, a robust weighted heterogeneous feature ensemble modeling meth-
od is proposed to establish the furnace temperature prediction model of the municipal solid waste incineration pro-
cess. Firstly, the high dimensional feature variables are divided into heterogeneous feature sets according to the in-
cineration process mechanism, and the contribution of each heterogeneous feature set is evaluated by the mutual in-
formation and correlation coefficient. Secondly, a robust stochastic configuration network (SCN) with the ¢ mixture
distribution is employed to construct base models, and penalty weights of training samples are determined at the
same time. Finally, the robust weighted negative correlation learning (NCL) strategy is used to realize the syn-
chronous training of base models. Comparative experiments are carried out using the historical furnace temperature
data of a municipal solid waste incineration plant in China. The results show that the furnace temperature predic-
tion model established by the proposed method performs more favourably in accuracy and generalization.

Key words Municipal solid waste incineration, furnace temperature prediction, heterogeneous feature ensemble, ro-
bust modeling, stochastic configuration network (SCN)
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Fig.4 Comparison of mutual information, correlation
coefficient, and contribution of each heterogeneous
feature set to furnace temperature
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Fig.7 Performance comparison of ensemble models for furnace temperature prediction under

different percentages of abnormal value
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Table 1  Test RMSE of each ensemble furnace temperature prediction model under
different percentages of abnormal value (mean + standard deviation) (C)
SEE S (%) Mt-RSCNE DNNE SCNE MoGL-SCNE BESCN
0 16.3 £+ 0.06 18.0 £ 0.24 16.4 + 0.06 17.1 + 0.12 17.1 + 0.13
10 16.6 £ 0.06 18.1 £ 0.23 16.9 + 0.11 17.2 + 0.14 17.2 £+ 0.20
20 16.6 £ 0.06 19.6 £ 0.26 18.0 £ 0.10 18.6 £ 0.12 179 £ 0.22
F 2 ERFFFEELOT, S8R MR MAE (318 £ frifE7%) (C)
Table 2 Test MAE of each ensemble furnace temperature prediction model under
different percentages of abnormal value (mean + standard deviation) (C)
S ELE (%) Mt-RSCNE DNNE SCNE MoGL-SCNE BESCN
0 12.9 £+ 0.06 144 + 0.23 13.0 £ 0.07 13.8 £ 0.12 13.8 £ 0.13
10 13.1 £ 0.06 14.3 £ 0.22 13.3 £ 0.10 13.5 £ 0.12 13.7 £ 0.15
20 13.1 £ 0.05 15.6 + 0.21 14.4 + 0.09 15.3 + 0.13 14.6 + 0.19
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