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Control Strategy for Coiling Tension Based on RBF-Neural Network
Inverse System
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Abstract Based on the research on coiling tension indirect control process, for the purpose to improve the accuracy of the constant
tension take—up control, RBF neural networks and inverse system control theory are introduced. The physical characteristics of coiling
tension control process are combined with, an inverse system model is established, and the simulation results are satisfactory. The model
possesses the important guiding significance for actual productions.
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Fig. 1 Structure of RBF neural network
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Fig. 2 Scheme of coiler tension control principle
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Fig. 3 Scheme of motor physical model
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Fig. 4 RBF neural network and inverse system
extended structure of coiling torque identification
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Fig. 5 Scheme of RBF neural network and inverse
system offline identification

2 MEMZERSFIIESMNLER

RS s i 28 4% B JEmE b, AR AL
1200mm A= 7 9 37 % B A SCEE 1000 2P, 800 2H FH T M 2%
YLk, 200 41 H T W 45 A5 R G 38, 25 S An &l 6., 181 7 i

B PR KR 2% N 1.38x102N -m H 28 [0 2% 25 1) [ 2
2 T O 17, IRFEIT 565, RBE filt 48 9 45 97 Ji 25 ¥4 Il 22
IR T % o 4 B ML A B T HE A 2 AR A A R K
RoWEWR R, ME TR, BB R g W 4
PR 22 32 B L A R AP D ek B [ B L o e
[ 9 A8 Xof PG S ARG B R AR DR AR AL R T2
il A, 07 R T R 3k A AL ) R 0 R AR Ak

2 JEAE S PR N A2 5 R LR I S 28 I 4 g

0 100 200 300 400 500 600 700 800
HEAHL

E6 #MAEMKIEFEIREER
Fig. 6 Trend of neural network training
and learning errors
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Fig. 7 Identification errors of coiling torque
RE S5 RGE A B M R 48 I AR — 1 R 3
ML RS, B 1 AR5 T M Re 45 i Uk  F 2 R H
25 M) 2 P A5 T D 1 R BRI A A 28 U R Y 4 PR AR
1E PID #5 i S AR il ) s U 45 11 45 7 %, 5 RBF-NN fh 2k
R ARG, ME 8 Win , fifEhl R GRS R . 3h
SRE ST Hiee

| NARMEAR%GE) |

e G ) i

0y + @ | 1
- P im ) 2% ™ i:f;g? : " mEs [

| REAL | i

i i — A J

B8 HEHMKRNEHMENKEESEINRETE
Fig. 8 Scheme of neural network inverse complex
system of coiling tension control
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Fig. 9 Comparison of RBF-NN model with the step

response of original tension control system
MR GEXS T B ERAE 5 B o] LLE H, # A RBF-NN
RREAL I | 2% 29 M) 7 £ 8 30 DR R AR, i 7 3 2 s KR 4 T
FE A% W06 1 45 BRI g 428 1] 2R G M I PR SR ATk g 4 RS B
T B RO Bl 35 A 6 B B U2 2R

3 H#Hig
AR SCORE M 28 0 285 45 5 300 2R G0 4 O ek LT T 8 G

PRI

‘F_BEEEFRMSGEIEFME1X

ﬂ:&
S

B RGE IE A IR A AR R T KA R . A
FHAZ AR W 05 BCT5 1 B 25 SR al LA BEAT 4 40 A 77 v 7 0 bl 1L
A% B SRR OT W ST, O A B i AR S s T R I T SR 2

8% 3k (References)
[1] BR/INZL. 300 3R G807 5 i) A8 ) e R B0 246 52 B[] 42 55 5K, 1998, 13
(2): 146-150.
Chen Xiaohong. Control and Decision, 1998, 13(2): 146-150.
(2] #serh, X4, WA, S5 WML o Wil RGEAE B IR R SR
il Hp s R ). S ek, 1997, 12(3): 79-82.
Dai Xianzhong, Liu Jun, Feng Chunbo, et al. Control and Decision, 1997,
12(3): 79-82.
[3] R, 2T RBF 22 9 2% 5 22 58 i B 005K ) il SR g w52 (D). b
A LR R, 2010.
Mo Tiansheng. Research on inverse system of coiler tension control
strategy based on RBF neural network [D]. Beijing: University of Science
& Technology Beijing, 2010.
[4] B2 R/E, sk KRR, HF RBFENN-PID (1 & i H AL BE 4% 1l 5 52 05 #L[J).
H 4 F 30k, 2010, 34(4): 739-741.
Mo Tiansheng, Zhang Dazhi. Metallurgical Automation, 2010, 34 (4):
739-741.
(FHEmE KW)

"fEX

BERETAFESRBMUEDNN "F_BLEBFRASREIBRIZARAIN BT

20M &£ N1 A 27—30 BETMBF.

BCERE :HEBFRAENZITSSH:; BFREBNSHRASIR  BFREALR
A BFREMELCIHERR: BFRAENSARLELSESERRN; BFREFERNELS
HiERE; BFRANIME / E MBS ERERE: BFRISTTEERNMSHERPHONA; B
FREEEN B ROBEPONA; BFRETEGBEIRENEXNPHNA; BFRIE
ARRSEIEPHNA; EFEFRANENHEIIR; BETEFRENIEEE RS
#; ETBEFRAENENRREEFIA, BFRIENTWAHS; BFRIEN TWACNA; &
FRAENEGARRS BEFRENBANAS LW RER NI BIZITSNE: REDH
Hig; REIBRGEN :; HERENHESIE,.

Ex&E 188 .20n F£9815 8,
BAFREi5:020-22236669,

B HRET MHERBT ARSI TS (510540),

B8 F{=58: 2ncils@scut.edu.cn,

73 I



