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Abstract: The nonlinear moving average (NMA) model has been widely applied in the field of dynamic soft sensing.
However, due to the high model complexity, the averaging horizon of the NMA model is relatively short. As a result,
its accuracy could be compromised if the industrial process embodies long time delay or strong measurement noise. To
solve this problem, a novel soft sensor modeling strategy, with relatively strong anti-interference ability and long averaging
horizon, is proposed by combining the NMA model with the FIR filter. Besides, parameters in the NMA model and FIR
filter are optimized synchronously based on the Adam algorithm. Meanwhile, the layer whitening strategy is designed to
avoid the parameter coupling phenomenon between the two structures mentioned. Finally, numerical simulations and sulfur
recovery process modeling experiments have been conducted to verify the prediction accuracy of the proposed model and
the rationality of model design.
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"https://github.com/fuzimaoxinan/Tensorflow-Deep-Neural-Networks
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Fig. 12 Prediction result of testing data
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Table 3 The modeling prediction results under each modeling strategy

A TN Ho ST BE TR 45 SR

- TTIARI 0 SO < L T2 SR

AR
NN DBN XGBoost NN DBN XGBoost
NMA 2.53/1.89/2.89 2.74/1.61/4.78 3.28/1.91/5.40 2.75/2.13/2.15 2.40/1.82/2.14  3.90/3.01/2.01
NMA-PCA  2.44/1.56/3.76  2.64/1.62/4.85 3.29/1.97/5.14 2.38/1.82/1.71 2.46/1.92/1.38  3.95/3.07/1.97
NMA-ICA  2.74/1.66/4.28 2.59/1.62/3.73  3.19/1.72/5.42 2.40/1.83/1.31 2.63/1.99/1.79  2.86/2.06/1.97
FIR-S 2.39/1.66/3.20  2.59/1.58/3.05 2.80/1.74/2.48 2.18/1.71/1.28 2.28/1.81/1.10  2.64/2.04/1.55
FIR-NMA  2.10/1.45/2.38  2.23/1.43/2.48 2.57/1.68/1.99 2.11/1.65/1.24  2.19/1.70/1.14  2.64/2.05/1.56

a L 45 5o RMSE x 100/MSE x 100/ME x 10.
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