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Prediction of NOx Mass Concentration at Inlet of Denitration System
Based on MI-PCA and ML-AE-ELM
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Abstract: In order to improve the prediction accuracy of nitrogen oxides (NOx) mass concentration at the inlet of
denitration system, a combination algorithm prediction model of principal component analysis (PCA) and an extreme
learning machine (ELM) with multi-layer self-coding structure based on mutual information is proposed. The selection of
input variables is improved, and the network structure of the prediction algorithm is optimized by adding the historical NOx
mass concentration. The experimental results show that compared with other prediction algorithm models, the proposed
model has higher prediction efficiency and higher prediction accuracy under different working conditions, and shows good

anti-noise ability and generalization ability.
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R, B+ MI-PCA fil ML-AE-ELM Kt A8 & 4t A\ 1 NOx i & ¥k & 7 <79

1 NOx FiE W EAE, HREALIIIEHE . MR FEA
FHF T K 5k 240 AN RAFE A NOx ik B AE, 3t
240 4N, BUES 1921~2160 4H11 57 NEGEAS B *f

FLREA ) NOx Jii & 9K & AF 3 S2H 5 B e 23k 47
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#z 1 ML-ELM-AEEFREEREBHTHRMET SH

ML-ELM-AE R % 14 & & 3 MAPE/ RMSE/ I % X,
k=1 k=2 k=3 k=4 k=5 k=6 k=7 k=8 k=9 % kW B 1R /s B 18] /s
400 — — — — — — — — 1.59 11.68 0.83 0.35
400 1250 — — — — — — — 1.34 10.47 2.65 0.86
400 1250 700 — — — — — — 1.29 10.10 1.84 0.67
400 1250 700 750 — — — — — 1.24 9.76 2.93 1.01
400 1250 700 750 750 — — — — 1.12 8.79 3.85 1.09
400 1250 700 750 750 750 — — — 1.30 10.15 5.62 1.28
400 1250 700 750 750 750 750 — — 1.37 10.73 6.89 1.46
400 1250 700 750 750 750 750 750 — 1.42 11.07 7.58 1.53
400 1250 700 750 750 750 750 750 750 1.46 11.41 7.83 1.69
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