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Experimental study on variable universe fuzzy control

of time-varying structure

LYU Yang, MEI Pinbin

(Tianjin Key Laboratory of Civil Structure Protection and Reinforcement, Tianjin Chengjian University, Tianjin 300384, China)

Abstract: The fuzzy domain of traditional fuzzy control is fixed, and the control efficiency will decrease when the dynamic charac-
teristics of the controlled structure or external excitation changes. On the basis of traditional fuzzy control algorithms, a variable uni-
verse fuzzy control is designed. The variable universe fuzzy control takes the error and error rate of the controlled structure as in-
put, and the scaling factor as output, achieving adaptive adjustment of the fuzzy domain of the main fuzzy controller. A two-story
steel frame structure with a magnetorheological damper as the control device was constructed, and the variable universe fuzzy con-
trol system with the displacement and velocity of the first floor as inputs was developed in the dSPACE real-time simulation sys-
tem. Shaking table tests under different intensities of seismic motion and different additional mass conditions were conducted. The
results show that variable universe fuzzy control can adaptively adjust the fuzzy domain, effectively reducing structural displace-
ment, velocity, and acceleration response. When the added mass of the controlled structure and the peak ground acceleration

change, the control effect of variable universe fuzzy control is better than that of fuzzy control and OFF passive control.
Keywords: variable universe fuzzy control; time-varying structure; shaking table test; seismic control
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Fig.1 Fundamental principle of the variable universe method
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Fig.2 Variable universe fuzzy controller
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Tab. 6 Control effects of peak ground acceleration on structural dynamic response
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