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A dynamic influence matrix method for flatness control
based on adaptive — network — based fuzzy inference systems
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Abstract ; Flainess control systems have both strong nonlinearity and coupling. Unfortunately traditional effective
function methods and the static influrence matrix of flatness can not effectively solve such problems. After analysis
of a large volume of production data a new method was proposed, a dynamical influence matrix method for the flat-
ness controller. Using the predictive model of the dynamic flatness matrix, and incorporating the subtractive cluste-
ring of an Adaptive Neuro — Fuzzy Inference System ( ANFIS), the influence matrix was calculated in real time.
Both the need for real - time results and the complexities of strip steel production were accommodated. Simulations
confirmed the validity of the proposed method.

Keywords: flatness control; adaptive neuro — fuzzy inference system; effective matrix; clustering; fuzzy8. there

was use of flainess matrix”in Google scholar, but neither $tatic’nor effective” were used before flatness matrix.
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Fig.1 The flatness predictive model topology
%Jﬁ]ﬁﬁﬁé‘%@?i ML ZSHIM 3 R, T A B ; AR
a1 0 A& < VB —H \ \ ~ SB[ —H— VL2 N,
Tt — i%A;%Zﬁﬂ?ﬁiiAx RN EITE T ITEHREATE, SR EER
SR A A0, A TEARTY B i (. FERSER PO O
iy NHL B SRR A A TR e 7 M AR S AT BRI R BEH A
zéﬁl J‘l"ﬁduﬂg’ﬂﬁﬁfﬁ iAHij—uE&ﬁn}: . . . o,
KL B AT ot ASLBIMRE, B AT —ER. ER iR, M5
LLgiNEN] P .
I AT Rl .
o LR 5 ] 17
S A 5 L3R HTFANFISHY
S AL AR TR LV AHE ST A T
TR MR Aa, TR 451 5 44
l BLHL
T R
z AL LA 9
G AL C=Aa, /Ay, ETNE AN qiees
Gais 2l 0
HETANFISHIRTE

T FAAR E U 452 4

iy AT RRE B AL

B2

Bh SRR M B R R BURE A B AR I

Fig. 2 Flow chart of dynamic matrix predictive model
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Table 1 The simulation result of work roll bending control method
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Table 2 The simulation result of middle roll shiftting control method

IR % 1HEK 52 ER 5 3EK 5 4ERK 5EK
¢ =-27.25 ¢ = -27.10 ¢, = -17.98 ¢, = -23.75 ¢ = -22.94
BWEES ¢, = 40.27 ¢, =40. 04 c, =14.54 ¢, =13.46 ¢, =13.00
c;=-7.95 ¢ = -7.90 c;=12.49 c; =15.62 c; =15.09
a, =0.5469 a, =0.3651 a, =0.4846 a, =0.4704 a, =0.4602
WIEIHMESE. e, = -0.8082 a, = -0.2949 a,=-0.2746 a, = -0.266 6 a, = -0.260 8
a; =0.660 1 a, = -0.2536 a, = -0.3187 a; = -0.3093 a; = -0.3026
(3) TEmERERM P RBERER L FE ARG ESR
R3 2HMENAELRAERNTEER
Table 2 The simulation result of two kind of control method adjust together
PiFhJ5 i . . . N N
— B 1ER $2EK 5 3EK 54 B 55 EK
FRIEE
WS 4.84 -47.62 64.91 —47.66 -14.77 -74.39 -2.40 73.61 -6.93 -71.35
&
2¥ |: 253.09 13.55 ] |: 253.35 13.56 ] |: 0.97 32.96 ] |: -3.54 32.62] |:26.43 31.62 ]
= -226.98 27.18 -221.22 21.20 3.20 6.39 3.0 631 15.91 6.12
a, =0.956 0 a, =0.5615 =0.4777 a, =0.3995 a, =0.3952
WIEASIESE e, =0.8075 a, = -0.3070 a,= =-0.2804 a,=0.1309 a, =0.1295
a, = -1.2865 ay = -0.2947 ay = -0.3111 ay= -0.1233 a, = -0.1220
g s s
> = s
R0 a0 20
5 o SED]
2 - 200 o ™ .
150, 05 150 v 05 150, s L
00 o005 100> 0 u 100 7 0.5 s
pp T 50%1=0.5 5 Bipp POV G0 SRS Gy " U050 > 5 i
By =0 0-1 e Vi My~ 0=1 0@/\/%"& By 7701 ,\\;3\/&%
(@) IR TE B B R O3 i th R (c)SESIBAR T H

o6 (a)~(c)ERMBPER

Fig.6 (a) ~ (c) The flamess result of control

MTRERRKE , TR SR G5 E A+ A
MRS Pt 7 5 AN LR RO BEAT AR 440, T L
Xt 3 MAARES AR A M, Bk T TER SR
P MR ARTE — K R B, v [ AR A s B2 el Y
KIRALOL , B—Fb T 3 0] — R AR A
TRREEMW, 3T T SRR AR NSV B8R
L BRTHBR BT B R 22 v i) — W B A RAR 8%
AT LATH BRARTE AR i 22 H B9 TR 20 B O L5 A
P B BIETE W LB 2R BINRE shaS R JE vk 45
CEIDVR

3 H¥iE

AR BRI E R SIS MERE 58T
BRI A 22 R 4% B9 U0 A, B8 52 B9 BRIUAR LA
CRA BRI R R PR 1, T ELEA e M8 E B
2] HiBE ARy B TR AR MR S AR LR, BTSR
H B9 ELHPIR AT B3R T B ry Y 2 i
. MERERTLUE H, 27T BB T B IE
BHISCR , fE— 5 E TP RIS, R RA
— WL T A,

X 3Hk:
(11355, wHLAURTE R RIS 58 REEEMBTE( D).



FAH

KT, %  ANFIS It shaS R s M U7 i - 365 -

ZFE 5 el k% ,2002.

ZHANG Xiuling. Research on intelligent control and recog-
nition of flatness for cold strip mill[ D]. Qinhuangdao: Yan-
shan University, 2002.

(215 T AR SN E R S BB BT 5L 5
MFA[D]. ZER eIl K% ,2008.

HE Haitao. Research on flatness on-line intelligent control
for the wide strip steel cold mill[ D]. Qinhuangdao: Yans-
han University , 2008.

[31XIEE  BREE, KH A £ T PSO. BP W4 WARTEE G

R[], ERES 5N ,2007,24(4) :674-678.
LIU Jianchang, CHEN Yingying, ZHANG Ruiyou. Intelli-
gent flatness-controller based on PSO-BP network[ J]. Jour-
nal of Control Theory and Application, 2007, 24(4) ; 674-
678.

[4]RINGWOOD J V. Shape control systems for sendzimir steel
mills[ J]. IEEE Transactions on Control Systems Technolo-
£y,2000,8(1) : 70-86.

[5] ZARATE L E, BITTENCOUT F R. Neural networks and
fuzzy rules based control for cold rolling process via sensitiv-
ity factors[ C]//27th Annual Conference of the IEEE Indus-
trial Electronics Society. Piscataway, NJ, USA, 2001 64-
69.

[6]LIU Hongmin, ZHANG Xiuling, WANG Yingrui. Transfer
matrix method of flatness control for strip mills[ J]. Journal
of Materials Processing Technology, 2005, 166 (2) . 237-
242.

[7]5HEE, 8610, 48V AREDSHEREEEKHE

R BIE B R LT]. MBI R 2006, 18
(12): 50-53.
JIA Chunyu, SHAN Xiuying, NIU Zhaoping. Self-adjusting
dynamic neural network model and its application in strip
shape prediction[ J]. Journal of Iron and Steel Research,
2006, 18(12) ; 50-53.

[8IEE, B0, XE R, BEH. BB+ 2B &R
RFERFURMAEF PRI AL T]. A& %,2008,1:15
JIA Chunyu, SHAN Xiuying, LIU Hongmin, QIU Gejun.
Application of fuzzy nerve flatness control model in cold roll-

ing[J]. Metallurgical Equipment, 2008, 1: 1-5.

(9] RBEH], /T #E. MATLAB FEpEMI RGBT M]. W
% PG E A TRt AL, 2002:62-93
Wu Xiaoli, Lin Zhehui. MATLAB Aided Fuzzy System De-
sign[ M]. Xi’an: Xi’ an University of Electronic Science
and Technology Press,2002 :62-93

[10]YING L C, PAN M C. Using adaptive network based fuzzy

inference system to forecast regional electricity loads[ J].

Energy Conversion and Management 2008 ,49 :205-211
(11]5MT b T HBEREM A BN HEEMERREH

B EMRR BT T]. ERE®R SN, 2004, 21

(3): 415418.

ZHANG Abu. Design of hierarchical fuzzy system via sub-

tractive clustering and ANFIS[J]. Journal of Control Theo-

ry and Application, 2004, 21(3) : 415418.
(121487, MLl , R, Se KA. 22T ANFIS BY5E0° 7 & R

AMWER[T]. REAGTE2R,2007, 19(24) : 5688-

5691.

YANG Xin, ZHANG Taohong, YU Gang, CHAI Tianyou.

Mineral processing product cost forecasting model based on

ANFIS[J]. Journal of System Simulation, 2007, 19(24) :

5688-5691.

EEME:

KFEH, 40,1968 R4 L, BT,
MEHE R AR BT, RE RPN
Tepkp — R T, IR —
FR CHELERE T, RREBL 60 K
.

R, 5,198 25, BB
s BHEH T BRI 2 R ALY
it




	张秀玲1.pdf
	张秀玲2.pdf
	张秀玲3.pdf
	张秀玲4.pdf
	张秀玲5.pdf
	张秀玲6.pdf

