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Research on Servo Actuator Fuzzy PI Control of
Moving Centroid Vehicles

DING Wei-tao, YANG Bin, JIA Shu-rong, ZHAO Guo-ping

(Beijing Institute of Precise Electro Mechanic Controls, Beijing 100076, China)

Abstract: This paper summarize the characteristics of Moving Centroid actuator, a Fuzzy-PI con-
troler is designed for the Moving Centroid actuator, a complete simulation system of Moving Cen-
troid actuator is established, simulations and experiments are completed. Both simulation and ex-
perimental results demonstrate that Fuzzy-PI controller is a combination of high precision PI con-
troller and Fuzzy controller, being of the characteristics of fast response, strong adaptability, good

dynamic performance and high control precision. This researching results have important signifi-

cance to increase the maneuvering performance of reentry vehicles.
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Fig. 1 Diagram of one-dimension moving mass control
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Fig. 2 Diagram of two-dimension moving mass control
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Fig. 3 Diagram of moving centroid actuator
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Fig. 4 Control-oriented model of electromechanical servo system
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Fig. 5 Diagram of fuzzy control system
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Fig. 6 Structure of fuzzy controller with

self-tuning PID parameters
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Tab. 1 Fuzzy control rule table of Fuzzy controller 1
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K, NB NM NS Z0 PS PM PB
AL
NB H H H H H H H
NM H H B B B H H
NS B B M M M B H
70 B M M S M M B
PS B B M M M B H
PM H B B B H
PB H H H H H
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Tab. 2 Fuzzy control rule table of Fuzzy controller 2

\%
K NB NM NS ZO PS PM PB
AL
NB S S M B M S S
NM Z0 S S M S S Z0
NS Z0  ZO S S S Z0  ZO
z0 Zz0  ZO ZO ZO zZzO ZO ZO
PS z0  ZO S S S z0  ZO
PM Z0 S S M S S Z0
PB S S M B M S S
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Fig. 7 Step response of servo actuator
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Fig. 8 Servo actuator’s frequency test result
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