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TSKRFNN Position Control for Permanent Magnet Linear Synchronous Motor
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Abstract: In view of the problem that the permanent magnet linear synchronous motor(PMLSM)servo system
is easy to suffer from parameter changes and external disturbances, which results in the degradation of servo
performance, a TSK-type recurrent fuzzy neural network position control method was proposed. Based on the
mathematical model including the uncertainty factors, TSKRFNN controller was designed. With powerful learning
ability, TSKRFNN could learn the system online in real time. Structure learning makes the neural network
automatically increase the nodes to resist external disturbance and improve the robustness of the system. Parameter
learning can adjust the parameters of neural network in real time online and ensure the dynamic performance of the
system. The experimental results based on DSP show that the method could guarantee the tracking performance and
robust performance of the system no matter in trapezoid signal or sinusoidal signal.

Key words: permanent magnet linear synchronous motor (PMLSM ) ; uncertainties ; TSK-type recurrent fuzzy
neural network (TSKRFNN) ; position control
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control system based on DSP
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Fig.5 Position tracking error of PMLSM servo system based

on PID-type fuzzy neural network (trapezoidal signal)

o - o ow

BRI 22 /um
| I

1 2 3 4 5

t/s

|
By

o

6 JET TSKRFNN [y PMLSM il [l 7 40
fr ' R ER R 22 (BRIEAR5)
Fig.6  Position tracking error of PMLSM servo system based
on TSKRFNN((trapezoidal signal)

P r B BRER IR 2229 09 0.9 pm, YK 52 AR 2SI ] 2
H0.5s0 P, m] RIGEBA SCRT 3 19 7 3 7E &
GEATAE SP B HE Bl AT IR B A 50 1) 65 42 41 A B
ERAR

0 1 2 3 4
t/s

K7 EEAESERS

Fig.7 Given signal of sinusoidal position

A7 B BB 15 2% jum

|
)

0 1 2 3 4 5

(K18 LT PID AUBTH bft 22 9 25 ) PMLSM il JI 5 58
AL E IR R 2 (IEXMRS)
Fig.8 Position tracking error of PMLSM servo system based

on PID-type fuzzy neural network (sinusildal signal)
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