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Multi-model Adaptive Control Method for a Class of

Industrial Operational Processes

FU Yue! DU Qiong®

Abstract In this paper, for a class of industrial operational processes, an adaptive control method based on neural
networks and multiple models is proposed. In order to fully consider the influence of tracking errors in bottom closed-loop
system on the performance of the operational process, the bottom pole-assignment control system and the dynamic model
in the upper layer are combined as generalized dynamic model of the whole operational process. For the dynamic model
with unknown parameters, a multi-model adaptive control method, composed of a linear robust adaptive controller, a
neural-network-based nonlinear adaptive controller and a switching mechanism, is designed. Since the recursive least
square algorithm has a faster convergence rate and less sensitivity to the initial values of parameters than the projection
algorithm, the recursive least square algorithm with deadzone is used to identify the unknown controller parameters.
Results of theoretic analysis and simulation experiments demonstrate the effectiveness of the proposed method.

Key words Industrial operational processes, unknown parameters, multi-model adaptive control, recursive least square

algorithm

Citation Fu Yue, Du Qiong. Multi-model adaptive control method for a class of industrial operational processes. Acta
Automatica Sinica, 2018, 44(7): 1250—1259

T Rz A7 B A ] A4 R 2 1] i O S e 42
AR A S R L SR AT R AR i B ] At
el Tolb o AR ia AT SO P i A (L AR IR AR 4

WER =R, j =12, m MZFRRHANL
BAERR, A GAMiT TOEE NS, hE
B TMrs T RE Y B shizh], B _Liikeg 80 4R A

il 22 0 K S A A P BR R, 1T L B R Ay
I Y K B P AR RS fE, S AT HE S H AR A
BREE. W 1 PR, ARG T BEE AT R
WA, REEHEARNBEER Y =y}, j = 1,2,
-, n LR EAT TR R SR 24T 5 b H

e A 2016-11-10 %A H I 2017-03-30

Manuscript received November 10, 2016; accepted March 30,
2017

% H KRR 4 (61573090, 61525302), el AR 45 2415 H
(N160801001) ¥B)

Supported by National Natural Science Foundation of China
(61573090, 61525302) and the Fundamental Research Funds for
the Central Universities (N160801001)

ATHERE B

Recommended by Associate Editor HE Wei

1o ZRACRA AR Tv 22 H S0 5 50 % i 110819

1. State Key Laboratory of Synthetical Automation for Process
Industries, Northeastern University, Shenyang 110819

K, MEEE IR T Tilkisfr 3RS 7 & rarse.
SCHR [2] 2T 2B M i g ZE A A 2 2 LA B,
PR T R A ) AR SCEk [3] T B e
5Tl id #2530 A0 K s 28 s e 8, 12
BT BRI RS ST [4] RRICZ R B ] S
HRRIEAT AL &, $E 0 T HA P2 S5 1 2B
ik, (Real time optimization, RTO) 5 i, b
J2 R A B SEAAL 2 Tr I RE AR A, 77 AR 2
o] 6 1) U (L, 0 3 P2 428 o e (0 e 4 78 o BRI R
FEAE, MM AT RE M I AR IZ T AE A TF FeAn H AR b
. SCHR [5] KF RTO SRR 45 R AH 45, $2 1
T BB ZE SRS RO YE. Ak, i —
SERL T 2R I 4% ORI RE . BB RE R R
FIBAT SUBE S 7%, ISRk [6] FF 2GR, AL



73] B R Tlka T R R HaE A 7 vk 1251

D42 DA R i 28 ) 28 AR 485 4, $ i T Tolkisfr d i
HTR AR REdE il 7, SRR [7) K 28 I 2 S5 500
PRMZE A, R T A e IR A I Y.

ez AT

i e
H ¥ ,E(,)

st P
FIME
e e ¥

H ~ "
; Bl &%
() il
W

pry TpuR L

O 5 /T L s 2 ol P AU N

A7
Bl 1 fegiiyisty ROt il e
Fig.1 The operation of the traditional

feedback control process
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