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An aviation turntable control system based on a variable universe fuzzy
proportion integral differential ( PID)

WEI Bin'*?>  TANG FengXuan''?> LIANG Chang’ ZHANG AiJun’"

(1. State Key Laboratory of Organic-Inorganic Composite Materials ;

2. College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; Aviation turntables are a key component in ground simulation and their control system follow-up has a
significant influence on the ground simulation results. By focusing on the control structure and algorithm strategy for
aviation turntables, a variable universe fuzzy proportion integral differential ( PID) control strategy using particle
swarm optimization algorithm iterative optimization has been proposed in an effort to ensure the best universe. Using
MATLAB as the simulation environment to analyze the optimization effect of the algorithm strategy, the simulation
results show that the control strategy is significantly improved compared to the ITAE index (time multiplied by abso-
lute error integral criterion) of conventional PID. An aeronautical turntable physical test system with a programma-
ble multi-axes controller (PMAC) motion controller as the core was built to verify the algorithm. The experimental
results show that the aerospace turntable control system based on variable universe fuzzy PID significantly improves
the control accuracy of the aeronautical turntable. The overshoot is smaller, the adjustment time is shorter, and it is
practical, which greatly improves the followability of the control system of the aviation turntable.

Key words: aviation turntable; particle swarm optimization; fuzzy proportion integral differential (PID) control;

programmable multi-axes controller ( PMAC)
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