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A soft sensor modeling method based on the regularized AdaBound
interval type-2 fuzzy neural network
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Abstract: The complex chemical process has problems of strong nonlinear, multivariable coupling, parameters time-varying and large
time delay, which result in low accuracy of soft sensor. To address these issues, a soft sensor modeling method based on the
regularization AdaBound interval type-2 fuzzy neural network (RAIT2FNN) is proposed. Firstly, to solve the problem that the structure
of interval type-2 neural network (IT2FNN) is difficult to determine, an algorithm for self-organizing generation rules that uses firing
strength and rule similarity to define growth and deletion indicators is proposed. The algorithm uses the firing strength to determine
whether to generate rules, and deletes the rules according to the similarity. In this way, the architecture of the IT2FNN is determined.
Secondly, this article proposes AdaBound with regularization to modify the relevant parameters of the RAIT2FNN model. And different
parameters have bounded adaptive learning rates. Finally, RAIT2FNN is used as a soft sensor model to predict the tail oxygen
concentration for uncatalysed oxidation of cyclohexane process. The experimental results are that the test time is 0. 008 2, the training
RMSE is 0. 018 2, and the test RMSE is 0.009 6, indicating that RAIT2FNN as a soft sensor model has the advantages of timely
prediction and high prediction accuracy.
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Table 1 Performance comparison of models
BT BP RBF FNN IT2FNN RAIT2FNN

2P 100 150 2 000 100 300

W B ] 0.047 8 0.069 5 0.149 5 0.094 7 0. 008 2
Y% RMSE 0.058 2 0. 046 2 0. 020 4 0.019 7 0.018 2
M RMSE 0.0318 0.036 9 0.022 8 0.024 1 0.009 6
Y& 1SE 0.202 9 0.128 0 0.024 9 0.023 2 0.019 8
M ISE 0.040 5 0.054 4 0.020 7 0.023 2 0.003 6
Y% MSE 0. 003 4 0.002 1 0. 000 416 0. 000 388 09 0. 000 331 24
M3t MSE 0.001 0 0.001 3 0. 000 519 0. 000 580 81 0. 000 009 21
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Table 2 Performance index value of models with noise data

Y BP RBF FNN IT2FNN RAIT2FNN
I RE 100 150 2 000 100 300
Y%k RMSE 0.059 8 0.078 5 0. 086 2 0.041 1 0.028 6
X RMSE 0.054 4 0.024 4 0.074 1 0.037 9 0.013 1
Y%k ISE 0.214 4 0.369 9 0.445 8 0.101 4 0.049 0
A 1SE 0.118 5 0.023 9 0.219 6 0.057 3 0. 006 9
Ik MSE 0.003 6 0. 006 2 0.007 4 0.001 7 0.000 816 8
M MSE 0.003 0 0. 000 59 0.005 5 0.001 4 0. 000 172 47
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