F2EFE2H
2004 F£ 4 B

¥ ) 2 %
Control Theory & Applications

Vol.21 No.2
Apr. 2004

5 g A

XEHRS: 1000 - 8152(2004)02 - 0211 - 06

ETRMEE M RIR3 8 302 P &= §

BB A, X, R, B

(LK% 2ARTAEER, ¥ BUN 310027; 2. HHBE T R¥ TARGHIRY R, $E i)

AE: REREEENEL KRG TRNE MR RENMENER, HEER T 250 H hE . B ER/MR
FHLFE SR HFHE AN - gh i o LQG W3S, 7 T W E E T VI8 £3h LQG £ 41 7k, 33K 8 TRIFHE R
ROARICB T # 2 P45 UL 2% , (7 15 AR 40 B R Kb AR IE R REFE I T8, i T 2 W 2 15 60 8%, IF 4R
R ZEHEMEERBRE EhEH ML R T ENS R R, £ BRI 55 /0 #h 2 M 45 UL 28
T S AR HE T RRRNED.

X UK, SN ; ER/MRBERE; ¥ EhiRshEH; 2 M43 H s

hES¥ES: 0231 ERERIRED: A

Semi-active neuro-control of cable vibration

based on reduced-order model
CHEN Yong', SUN Bing-nan', LOU Wen-juan', NI Yi-qing?, KO Jan-ming’
(1. Department of Civil Engineering, Zhejiang University, Zhejiang Hangzhou 310027, China;
2. Department of Civil & Structural Engineering, The Hong Kong Polytechnic University, Hong Kong, China)

Abstract: This paper designs a semi-active neuro-control of cable vibration based on a reduced-order model to suppress the
cable vibration, using the smart elctro/magneto rheological (ER/MR) dampers. The smart semi-active ER/MR damper has
great advantages in vibration control in civil engineering, and has attracted much attention from researchers. The paper proposes
a neuro-estimator and neuro-controller for the semi-active vibration control of stay cables. The effectiveness of the proposed
neural network control strategies is numerically verified by applying to a 12 m long scale-model cable prototype connected with
an MR damper near the lower anchorage. The generalization of the proposed two neural networks is verified, which shows the
adaptive capability of the configured neuro-controllers under the dynamic excitation distinct from training. The analysis results
show that the proposed control strategies can effectively implement semi-active vibration control of stay cables in the use of MR

dampers .
Key words: inclined cable; modal reduction; electro/magneto-rheological (ER/MR) damper; semi-active vibration con-
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Fig. 1 Cable-damper sysiem
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3 33 zhi=Hl( Semi-active control)
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3.2 FFE B (Semi-active control)
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Fig. 2 Flow chart of semi-active LQG control

4 #4E R 442 H) (Neuro-control )
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Fig. 3 Cable-damper system including the neuro-control system
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Fig. 5 Time history of random excitation on the cable
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Fig. 6 Comparison of displacement of midpoint of cable before
and after modal reduction

5.1 #£R4g1E$I R A (Application of neuro-control )
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Fig. 7 Time histories of cable vibration before and after control

5.2 HWE M EEZH SR K (Generalization of
neural networks)
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Fig. 8 Time histories of cable vibration under

a new random excitation
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