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Strip flatness and gauge decoupling predictive control based on

wavelet neural networks
HUANG Min, ZHU Qi-bing, CUI Bao-tong

(School of Communications and Control Engineering, Jiangnan University, Wuxi Jiangsu 214122, China)

Abstract: Strip rolling is a very complicated nonlinear process. Automatic flatness-control(AFC) and automatic gauge-
control(AGC) are nonlinear, time-delay and coupling systems. A novel decoupling predictive control method of AFC-AGC
is developed. Wavelet neural networks(WNN) is used to identify the a-th order time-delay inverse system. This inverse
system is connected in series with the AFC-AGC system to form a pseudo-linear system, thus, transforming the control of
the MIMO nonlinear system into the control of a number of SISO systems and achieving a decoupling system. Predictive
control is adopted for the decoupled system. Simulation results indicate that this method is simple and convenient for

application, and able to resist the disturbance and improve the robustness.
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Fig. 1 Identification structure of WNN a-th order time delay inverse system
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2.2 AFC-AGCZE X (AFC-AGC modeling)
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Fig.2 a-th order time delay pseudo-linear system
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Fig. 3 Decoupling predictive control of AFC-AGC system using WNN -ath order time delay inverse system method

SRR AR T 22 48 7T 43 SIHEAT 15 S8 50, B

D VEA ], S B 5 M, 22 BF F bR, AR R 1
RS B R4k

Ym(k + ) =0(k) +0'(k) = o(k),  (8)

O () REMEUE S RE R ML TR E. %
J80' (k) M AFC-AGCAE 5E B AR kR4 L 15
TSR AE TR, 51NN Bk 5 & 2R G A Tl
AECAL M i 0 O 2 HEA T B 1E B B 1E R asb i

T FRE A

yp(k+a) =

ym(k + o) + y(k) — ym(k) =

p(k) + fe(k), ©)
P e(k) & A F G0 R0 TN ASE Y it 200 £ 5% 22,

FRRZEBIERLL
2 LI BV TN A% ) S A L R
RIFRAT. Boy* W ARG S, 0 AR G AR P

Ik B R G4
heak
gk +a—1) =y(k),
gk+j)=pyk+j—1)+
j=a,a+1,--,

SE AR, TR A A 1 2 2 B R

(1-08)y",

(10)

KSR A 7, EZE W RGNS G
R, BB, {H 2R G 0 1t R
KR TR H A e £

To(k) = lupl + )

S Ap(R,

R A = ding{ Ay, Ao} P ESHIR ITRCR AL
e L
S N T R R G (=) = —— L

1-— ,sz_l ’
A s 5 50 0 AR SE P A LB K.

— gk + o)) +

1D



% 6

SRR TN A 28 0 298 PR B 2 AR A TN 78 )

1031

3.2 fiE 453 K4y #r(Simulation results and anal-
ysis)
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Fig. 4 Simulation results of control system without

disturbance
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Fig. 5 Simulation results of control system with disturbance
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