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Analysis and Research on Synchronous Motor Tracking Error
in the Position Servo System
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Abstract: Position servo system’ s task is to change controlled variable by the same laws and keep the error of the
input signal within a specified range. Synchronous motor with fast response and accurate positioning features, which as
an actuator, can meet the system requirements .On the basis of the established “equivalent” mathematical models of the
position servo control system, taking into account the uncertainty of the final position of the tracking process and the
traditional PID controller has many shortcomings such as large overshoot, long regulation time, presentsed
Fuzzy-LQR-PID control algorithm to improve the tracking accuracy. This arithmetic was simulated by Matlab software.
Used STEP7 programming software to complete the design process of Fuzzy-LQR-PID control algorithm, and experiment
was carried out on the simulation platform of the endless rolling multi-drive transmission system, which was developed
by ourselves. The experimental results show that: the control precision of the system designed by the method is improved
significantly, the proposed method can realize synchronous motor quickly and accurately tracking, location tracking
error is less than 1/4 of PID control algorithm, while optimizing the control input signal, has broad application prospects.
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Fig.1 Dynamic structure diagram of location servo control system
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Tab.1 Fuzzy control rule table (u))
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Tab.2 Fuzzy control rule table (u,)
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Fig.3 LQR-PID control, Fuzzy-LQR control and Fuzzy-LQR-PID control system simulation diagram
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Fig. 5 Distribution diagram of the simulation platform of the

endless rolling multi-drive transmission system
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Tab.3 Fuzzy rules lookup table (u;)
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5 -1 0 1 2 3 4 5 556 6 6 6 6
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Tab.4 Fuzzy rules lookup table (u;)
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-6-6 -5 4 -3 -2 4 -6 -2 2 3 4 -1 -6
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5-2 053 3 3 45 6 5 4 455 556
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Fig.6 Tracking error curves under PID control
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Fig.7 Tracking error curves under Fuzzy-LQR control
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Fig.8 Tracking error curves under Fuzzy-LQR-PID control

P 3 P =, 5 3R 5, "I A PID W9 3h
RO B2 , Fuzzy-LQR ] 0930 A Bk
FE L PID#E M 738 T 24%, Fuzzy-LQR-PID
¥ i (4 3 25 BR B4 BE . Fuzzy-LQR # fil i BR R
BERS T 245, kPIDEHKAFRER T 415,
AR B ERATITAER

£5 IMEENEESEBILE

Tab.5 Comparison of performance parameters
of three kinds of algorithms

R b 184 s
B/% Bffal/s B i)/ RE/mm
PID 38.6 9 22 8
Fuzzy-LQR 36 7 17 4
Fuzzy-LQR-PID  34.5 7 154 2
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