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Abstract: Municipal solid waste incineration (MSWI) process produces a type of highly toxic and persistent pollutant,
i.e., Dioxins (DXN), which has tremendous realistic and potential hazards to the ecological environment and human health.
It is very important for optimizing operation of MSWI process and controlling urban pollution in terms of realization of
continuous real-time measurement of DXN emission concentration. The generation mechanism of DXN is very complex.
Thus, there is a complex non-linear mapping relationship between DXN and input/output variables of MSWI process.
Aim at these problems, a soft measuring method of DXN emission concentration based on feature selection and selective
ensemble strategy is proposed. Firstly, the process variables of MSWI process and easy-to-measure emission gas data are
pretreated to obtain the modeling samples of DXN emission concentration. Then, the variable projection importance (VIP)
value based on linear projection to latent structure algorithm and input feature selection ratio based on expert experience
are used to select the input features. At last, by using ensemble construction strategy based on the selective ensemble kernel
PLS soft measuring model with characteristic of adaptive select kernel parameter is constructed. This method is suitable to
construct soft sensor model based on small sample data. The proposed method is simulated and validated by using the data
of DXN emission concentration in reference and actual MSWI process.
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Fig. 1 DXN emissions-based municipal solid waste incineration (MSWTI) process description
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Fig. 2 Soft sensor strategy
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Fig. 3 SEN soft sensor model construction process based on

ensemble construction by using training samples
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Table 1 Statistical table of variance contribution rate
based on PLS model for ref DXN data

WEE %Aiﬁ& A N iﬁﬂjﬁwﬁ -
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1 64.42 64.42 30.26 30.26
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3 10.87 89.34 12.89 74.17
4 4.99 94.33 1.40 75.57
5 2.20 96.53 0.57 76.14
6 2.98 99.50 0.29 76.43
7 0.43 99.93 0.57 77.00
8 0.07 100.00 0.09 77.08
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Fig. 4 VIP value of input feature for ref DXN data
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Fig. 5 Relationship between pr g and pkry and predicted performance for ref DXN data modeling
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Table 2 Comparison of prediction errors of different methods for ref DXN data

J7ik: RMSE(IIZ:5#%) RMSEGIA %) HE
BAE WME sME BKE HE mME
SCHR [12] - 110.6 - - 182.6 - GP
ik [13] - 101.2 - - 79.8 - LS-SVM
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Table 3 Statistical table of variance contribution rate
based on PLS model for China DXN data
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10 2.46 90.25 0 100

W% 3 Fiow, BT 10 4> LV TR E i s A\ Ay
s 1077 72 RARTTERE N7 A4 90.25% 1 100%,
RS LV RS2 & @ BEdE i 2 5% L.

e, T AR N RRAE () VIP AE, Wi 6 Fr

B

0.8

0.7r

06

051

04

VIP

03

o' |
i
|
0 250 300

0.

‘ ‘ i H | “\ ‘ ‘ ‘ \
0 50 100 150 20
$F4E (n)

K6 [EN DXN Hflafi NRHIER VIP {5
Fig. 6 VIP value of input feature for China DXN data
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Fig. 7 Relationship between pr, g and pkry and predicted performance for China DXN data modeling
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Table 4 Comparison of prediction errors of different methods for China DXN data
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