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Fig. 1 The multilayer piezoelectric ceramic actuator
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Fig. 2 The micro-displacement active vibration isolation

control system
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Fig.3 The classical PID control algorithm
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Fig. 4 The fuzzy-PID controller

Fuzzy-PID 2 i 5t & 4% 1% 22 K HAB AL e (1) 5
ec () AR FRA R R K, K FL K (9722
A3 F 2 — 5 BRI R 4 LA XL sk 1 s
RER 1 1 A8 15 B BOR 25 e (1) FNIR 2 AE AL e (1)
JIT AL R ASERY DX [] AR 4 T SR it AR AR 1 PR
W 355 BBURH B 1) L 481 R ROy R K, K R K
{ELAE h i i

x1 BEHEEERAN

Tab.1 The fuzzy logic control rules

el
z S M B L
Z 2777 SSS MSSMMM BBB
S SSS MSS MMSBMM LBB
lec| M MSSMMSBMMBMM LLB
B MMMBMMBBM LBB LLL
L BBB LBB LLB LLL LLL

KP 9K1 9KD

BB RIS T B B IR AR G R R RO 4
il #eiE H AR A 5 R KK 2.8 ML B



44 kogho oW 5

FE L a3 SRR /I R AR R E K, .
KoKy ZBOBRIELN . g 1 18 T 9058 BOS 35 iR
% e(0) FNRZEDA ec (1) BILEREAE RETA . (O, EH AR BB 32 3l B IR 2 ) R G2 AE NI
ec(0) Kp Ky FK p 19S5 JE FE BB A 5.6 BF LabVIEW 8RR M o G 3 sl b i 42
TN o SR B SR S 1 0k 4 i A i A RO R GRE Y 2 OB 2R 4R F0C % A 2l d b g A
P Bk AR A A P SRR R R IR EOT R L R AR R N B AU R 4 L Fuzzy-PID
RAERPNREER . 7 50 e R Moy &0 SR LA RIR S5 5 s AAE 0 B 6 DRI, B
WK e K ALK 7R 72 3k L (18 A IR 0 T DAL E 6 A i ) AR L R X S i ) B

FHIRIREFHREEFFR

0.8}
0.6 4 0.6
0.4 X 041
0.2 0.2}

0 0

0 01 02 03 04 05 06 0.7 0.8 09 1.0 0 01 02 03 04 05 06 0.7 0.8 09 1.0

le] lec|

5 R 2 2 0 % 22 A8 A I 2 0 AR 4 SR it ¢

Fig. 5 The relationship between the fuzzy subset and the absolute value of error &. error variation
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Fig. 6 The relationship between the fuzzy subset and the proportional, integral and differential coefficients
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Fig. 7 The output surface of proportional. integral and differential coefficients on domain
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Fig. 8
micro-displacement active vibration isolation sys-

tem
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active vibration isolation control system
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Fig. 10 The experiment results with and without control under 80Hz sine excitation signal
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