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Composite Control of AC Servo System of a
Shipborne Rocket Launcher

JIN Peng-cheng, GAO Qiang, HOU Yuan-long, HE Yu-kun
(School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract; Aiming at the control speed and accuracy of the AC servo system of the ship-borne rocket
launcher, a composite control strategy combining RBF neural network based PID control with fuzzy control is
proposed. The composite control strategy adjusts the weights of the two control methods on the controlled
object according to the error information, so as to switch the two control methods without disturbance, and
realize the continuous and stable output of the final control quantity. The simulation results show that the
control strategy combines the advantage of RBF neural network based PID control with that of fuzzy control,
and has high control precision, fast system response speed and small oscillation, which can better meet the
performance requirements of the AC servo system of the ship-borne rocket launcher.
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Fig.1 Structure of shipborne AC servo system
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Fig.2 Block diagram of servo system
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Fig.3 Structure diagram of RBF neural network PID controller
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Fig.4 Structure of fuzzy PID control
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Table 1 k, fuzzy rule
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NH NM ML Z PL PM PH
NH PH PH PH PM  PL z Z
NM PH PM PM PL z Z N
NL PH PM PM PL VA NL NM

Z PH PM PL VA NL NM NH
PL PL PL VA NL NM NM NH
PM PL z VA NL NM NH NH
PH Z z NL NM NH NH NH
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Table 2 k, fuzzy rule
e,

* NH WM N Z PL PM PH
N NH NH NH NM NM  Z Z
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Fig.5 Schematic diagram of compound control algorithm
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Fig.6 Step response position curve
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Fig.8 Sinusoidal tracking error curve
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