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Fuzzy vibration isolation control for a new type of floating raft
SUN Tao''2, CHEN Da-yue?, HUANG Zhen-yw?, LI Fan-bing®
(1. Department of Control Engineering, Shandong Institute of Light Industry, Jinan Shandong 250100, China;
2. Department of Information Measurement Technology and Instruments, Shanghai Jiaotong University , Shanghai 200030, China;
3. Department of Mechanical Engineering, Shandong Institute of Architeture and Technology, Jinan Shandong 250014, China)

Abstract: Two fuzzy control methods are proposed to control a new type of floating raft whose damper could be adjusted
with the voltage. The first is a feed forward fuzzy control method whose rules are made by analyzing the main frequency of the
excited signal. The second fuzzy control method is a feedback control method whose rules are made according to the displace-
ment of the spring-loaded mass. The objective of the methods is to apply a maximum control voltage to the damper to achieve the
best vibration isolation effect of the floating raft. The experiment has indicated that the proposed control methods are very effec-
tive in vibration isolation than the passive optimal system through the experimental results.
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2 FEELEH(Structure of floating raft system)
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Fig. 1 Two-stage semi-active floating raft system BIRIR RS, @t Hsh f1 2 n] LIS L3 R ECh
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Fig. 2 Structure of feed forward fuzzy control system
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3.2 HEHAFEHIRR (Fuzzy controller)
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3.2.1 BAEHTRBEM L (Fuzzification of input
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3.2.2 EHIEHI MW (Fuzzy control rules)
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Table 1 Feed forward fuzzy control rules
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3.2.3 fRHERAL (Defuzzification)
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3.3 2% FEHH (Output of control voltage)
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4 BUIRHEMTE $ 5 B (Feedback fuzzy control
method)
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Fig. 3 Structure of fuzzy-PID control system
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4.2 M=) 28 (Fuzzy controller) _

4.2.1 HNE T B MU (Fuzzification of input
and output variables)
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4.2.2 EHIFEHIFN (Fuzzy control rules)
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Table 2 Feedback fuzzy control rules
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4.2.3 fREMIML (Defuzzification)
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4.3 FEHIEBEHH (Output of control voltage)
] v T L s S R B 5 R R A
5 LEHR5 4 (Experimental results and
analysis)
B 15k 45 $4 #2 ) 3R B§ 35 I8 (Experiment for feed
forward fuzzy control method)
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Fig. 4 Displacement of spring-loaded mass under
changing amplitude
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Fig. 5 Displacement of spring-loaded mass under two chirp signal
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Fig. 6 Transmission ratios under two chirp excitation signal
5.2 BUIREEMIES % 5K R 05 B 3K U8 (Simulate experi-
ment for feedback fuzzy control method)

B 1 B B2 F 30 B8 4Rk & 2498 A Matlab
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WMF: m = 32kg, my = 16kg, ky = 33kN/m, k, =
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N/kV, ay = 2.59N/kV2. Kpy = 9422.8, K = 785233,
Ky = 707.
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Table 3 Responses under random signal
¥zh  PID HH-PD

Mean( xe~7) 7.343 9.645  3.037
Std( xe*)  4.446 4.159  3.519
Max( x e~?) 1.22 1.181 0.966

ITAE 0.488 0.457 0.393
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Fig. 7 Displacement of spring-loaded mass under half sine
wave signal

6 45t (Conclusion)
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