EHSRE

Control and Decision

ET BIE N BRI 2 P 45 FIMBRIBZE K R &Kl &
KA, XU, FHLLEE

EEE S
SRABA, i, BRELEE. A 5 P AR A 22 X 2% (FIMBRBEZE 7K SR B B [T ]
674.

TEZR R E View online: https://doi.org/10.13195/j.kzyjc.2023.1591

LT RGN HA SO

Articles you may be interested in

PR Ao il A\ B2 R4 1 T 17 28 A R B o
Robust adaptive attitude tracking control of spacecraft with constrained inputs

PEfl 5P, 2021, 36(9): 2297-2304  htips://doi.org/10.13195/).kzyjc.2020.0013
i ek 7 T IR REL L ALY 1 3 oy it e A il

Adaptive terminal sliding mode control of bearingless switched reluctance motor

Pl 5. 2021, 36(6): 1449-1456  https://doi.org/10.13195/j.kzyjc.2019.1064
ST W25 1) HL ) R G AR A 3 S A

Neural network—based distributed adaptive control for power system transient stability

Pl 53, 2021, 36(6): 1407-1414  hitps://doi.org/10.13195/).kzyjc.2019.1168
TET 1) " 2B 5 6 P ) A A R S A SR M Y

Customized generative adversarial data imputation model for industrial soft sensing

PR S UC5E . 2021, 36(12): 29292936  https://doi.org/10.13195/j.kzyje.2020.0974
AT 5N AR 3/ H AR R 3

Panoramic video motion small target detection algorithm in complex background

Pl 53, 2021, 36(1): 249-256  https://doi.org/10.13195/j kzyjc.2019.0686

Pl 5 ok

’

2025, 40(2):

665-


http://kzyjc.alljournals.cn
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2023.1591
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0013
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1064
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1168
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0974
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0686

540 % 552 # % 5B x K Vol.40 No.2
20254 2 H Control and  Decision Feb. 2025

ETBENEHEMHEZ MR MBR EIEK RPN S

FRARARLZ, x| 3§20 shiriel?

(L db Tk R2 (5 B EE, dbat 1001245 2. iR AR 5 e RGdb i ASLI0 =, dbad 100124)

7 B AP A R N2 (MBR) V57K A0 T2 5) 52 2UHE KK & KBS S48 PR 2 52 5 BURE K
23 LA fff U0 2 1D ), R — R T S B FE BRI A 2 I 4% (ARFNN) FIEIE 7K 28 30 A 2. ke, Mg —
Tt BRI 451 2K bR B, BRAIG T RSB A TP AR U B, $ v 1 I A R (1 e v SR, BT — S S
TRREE, A AR S, ST T O S A (RS INRS BE s s S, R FH 2R M R s B E T ARFNN ek
PE, ST T RSB S P, SRR T RSB ISR BRI P TP RE 0. B TR T B R T ARFNN (155528 7K 38 00 A5
TR FH T 52 BR (175 7K A BRI R b, S0 25 SRR B, TEAT AT AR 0 RS DL T, AR B AN (H BB A% S IR JIEE 35 7K 26 ) 77 4%
AT, T L AT AR A At v PR AR A

KRR BRI NG B NI RY s BEIEKER, SRRtk BE; PR NRE

FESHES: TP181 NHEFRERD: A

DOI: 10.13195/j.kzyjc.2023.1591

SIFRE: s, UG, B2k, BT & NS BRI o 4 W 45 ¥ MBR % K R FON & [3]. B 5 33, 2025,
40(2): 665-674.

Soft-sensor method for permeability of membrane bio-reactor based on
adaptive robust fuzzy neural network

ZHANG Yi-xing"?, LIU Zheng"?', HAN Hong-gui'*

(1. Faculty of Information Technology, Beijing University of Technology, Beijing 100124, China; 2. Beijing Key
Laboratory of Computational Intelligence and Intelligent System, Beijing 100124, China)

Abstract: Aiming at the problem that the membrane bio-reactor(MBR) wastewater treatment process is susceptible to
the influence of external disturbances such as influent water quantity and water quality fluctuations, which makes it
difficult to accurately measure the membrane permeability, a soft-sensor method for permeability of membrane based
on an adaptive robust fuzzy neural network(ARFNN) is proposed. Firstly, a symmetric anti-noise loss function is
constructed to reduce the sensitivity of the model to external interference and improve the robustness of the soft
measurement model. Then, an adaptive gradient descent algorithm is designed to dynamically optimize the model
parameters and improve the detection accuracy of the soft measurement model. Finally, the convergence of the ARFNN
is verified using the Lyapunov function to analyze the model's robustness, which ensures the model's convergence
speed and anti-interference ability. The designed ARFNN-based membrane permeability soft-sensor method is applied
to the actual wastewater treatment process, and the experimental results show that the model can not only realize the
online detection of membrane permeability, but also obtain high detection accuracy under the condition of external
interference.

Keywords: fuzzy neural network; membrane bio-reactor; permeability; robustness; soft-sensor; gradient descent
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