B30 BETH A EA L5 R A Vol. 32 No. 7
201557 H Control Theory & Applications Jul. 2015

DOI: 10.7641/CTA.2015.41055

& 1E R B3 E3hiEHI R G NIR G B &N

!, R, HREA?, SENT!
(1. bR ML TS Ashibse, LI 200072; 2. R FHARRIFUT, i 201109)

WE: W FAES M IE R BN IRS) E3h i RS, LG NEETH b R B & BT 88 1 vh 7 v s LA
FI R CRAE I R RIS E 5 RIF I A8, 48 SCHE 20 BT 1IE R 50 BT 542 1 2R Gt 5 T PR s, 5T J0 BR ks o o 4
THIBR BT, R — PR 4 & ATt S R AR R B IS R AR AR VR B S MR B s k. A RT it
BI&E AR HIA K H S H 4 BB RE RN RESEN S HF T, RIG B &N H 38 S W g s p Al v 21
HBEET, BHISRS K ALandauS B0 A L. Dl— A B B 1IE R BHE RV IEsh R5h5H
WG, 4 T IR G B SN I SR PR HE SR DL R AR e A S AT AR, 83 T BRSNS
1E SE 4 DA K AR B FBORA T4 TE SE 4R I B SRk ZE IR EERE b, (B M Se IR B I IS 16 V- &, 415 2 F IR BhE
BFF RS L SE A3 AT, AH S SG 45 RIGTE T A SR H VR A SRR 3h 32 shas il 7 vk i vl AT PR RS 250k

KRIA: PR LI, SN E R A, AU IR 450 E R

PESHES: TP273 XERFRIZES: A

Hybrid adaptive control method for active vibration control system
with positive feedback
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Abstract: The traditional finite impulse response (FIR) feedforward controller design method cannot guarantee the
stability and desired control performances for active vibration control systems with structural positive feedback. To tackle
the controller design problem, we put forward a novel infinite impulse response (IIR) hybrid adaptive vibration control
algorithm by inserting an adaptive feedback controller into an adaptive feedforward controller. The reference signal of
the feedforward controller is obtained from the reference sensor, while the reference signal of the feedback controller
is constructed by using the estimates of the disturbance; control parameters are updated by employing Landau recursive
algorithm. Taking a mechanical system with positive feedback as the controlled plant, the deducing process of this algorithm
is illustrated in details. The stability and convergence are analyzed; the strictly positive real condition is derived along with
the relaxation requirements. A real time control experimental platform is constructed; comparison experiments are done
for several different vibration disturbances. The experiment results confirm the feasibility and effectiveness of the proposed
algorithm.
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Fig. 1 Mechanical vibration system with inherent

positive feedback
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Fig. 2 Schematic diagram of hybrid adaptive vibration control system
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