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Abstract: Since the theory of permanent magnet linear synchronous motor (PMLSM) is not consummated and has not
been applied to industry, the servo-system of the PMLSM vertical movement cannot be designed based on its math model or by
using simple fuzzy controller. A multi-adaptive fuzzy controllers is proposed for the servo-system in this paper . First, the self-or-
ganizing fuzzy controller is designed and can get fuzzy rules autornatically without expert experiments. Then, multi-dynamic char-
acteristics of PMLSM are considered, so a self-adjusting layer is made to modify the quantitative factors and proportional factor
and improve its static and dynamic characters. In order to eliminate the static error that fuzzy controller inheres, two fuzzy con-
trollers without the static error are designed, and hence the servo-system will have better static and dynamic characters. The ex-
periment results show that the design system can eliminate the influence of the load disturbances, end effects,and the change of
systern parameters. In fact, it has a strong robustness to uncertainties of control object, a strong ability of self-organization, a good
tracking and positioning performance.
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1 5|5 (Introduction)
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Fig. 1 Self-adaptive fuzzy controller
2.1 BHALE (Self-organization layer)
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i) IF E=NM and EC = PS THEN P =PS;

ii) IF E=NS or NO and EC = PS THEN P = Z0;

iii) IF E=NM and EC = PL or PM THEN P =
70.
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2.2 BEFB{A¥E (Sclf-adjusting parameter layer)
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i) IF(E=PL and EC =PL)or( E =NL and EC =
NL) THEN N =PS;

FARY EMEC AN, BHAZTERAB L
B3, MRS R, B BB K i H &, B LA L
B 7R K, BT R

ii) IF (E=PS and EC =PS)or( E =NS and EC =
NS) THEN N =PL;
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3 LTRMAMESGI& T (Design of the servo-
system)
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Fig. 2 Servo-system of two fuzzy controllers
without the static error

3.1 {rE = H8Ri% T (Design of position controller)
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Table 1 Performance test P

EC

E -
-5 -4 -3 -2 -1 0 1 2 3 4 5
-5 2 2 3 5 5 5 5 5 5
-4 2 4 5 5 5 5 5 5 5
-3 2 2 3 4 4 4 4 5 5
-2 0 0 0 2 2 2 3 4 5
-1 0 0 0 1 1 1 2 3 4
-0 0 0 0 0 0 0 1 2 3
+0 0 0 0 0 0 0 -1 -2 -3

0 0 0

0 0 0
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Table 2 Parameter modification N
EC
E
-5 -4 -3 -2 -1 0 1 2 3 4 5
-5 1/8 1/4 172 1 1 1 1 1 172 174 1/8
-4 1/4 1/2 1 1 1 1 1 1 1 172 1/4
-3 1/2 1 1 1 1 1 1 1 1 1 172
-2 1 1 1 1 1 1 1 1 1 1
-1 1 1 1 1 2 4 2 1 1 1 1
-0 1 1 1 2 4 4 4 2 1 1 1
+0 1 1 1 2 4 4 4 2 1 1 1
1 1 1 1 1 2 4 2 1 1 1 1
2 1 1 1 1 1 1 1 1 1 1 1
3 1/2 1 1 1 1 1 1 1 1 1 12
4 1/4 172 1 1 1 1 1 1 1 172 174
5 1/8 1/4 172 1 1 1 1 1 172 1/4 1/8

4 TRRES5TE LR S H (Experiment
equipments and result analysis)
4.1 33 B (Experiment equipments)
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4.2 ELK K E (Experiment processes)
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Fig. 3 Self-adaptive fuzzy controller’s self-study process
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Fig. 4 Compare between self-adaptive fuzzy controller and simple fuzzy controller
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Fig. 5 Elimination of the static error with PI
5 %5 (Conclusion)
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