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Fig.1 Block diagram of fuzzy-PID control with universe ad-
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Fig.2 Fuzzy partition of input and output
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Table 1 Fuzzy PID control Ke/K,/Kp adjusting rules
E
Ec
NB NM NS Z0 PS PM PB

NB  PB/NB/PS PB/NB/PS PM/NB/ZO PM/NM/Z0O PS/NM/Z0O PS/Z0/PB ZO/Z0/PB
NM  PB/NB/NS PB/NB/NS PM/NM/NS PM/NM/NS PS/NS/Z0O ZO/ZO/NS Z0O/Z0O/PM
NS PM/NM/NB PM/NM/NB PM/NS/NM PS/NS/NS Z0/Z0/Z0 NS/PS/PS NM/PS/PM
Z0 PM/NM/NB PS/NS/NM PS/NS/NM ZO/ZO/NS NS/PS/Z0O NM/PS/PS NM/PM/PM
PS  PS/NS/NB PS/NS/NM Z0/ZO/NS NS/PS/NS NS/PS/Z0O NM/PM/PS NM/PM/PS
PM  ZO/ZO/NM Z0/Z0O/NS NS/PS/NS NM/PM/NS NM/PM/ZO NM/PB/PS NB/PB/PS
PB  ZO/Z0O/PS NS/Z0O/Z0 NS/PS/Z0O NM/PM/Z0O NM/PB/ZO NB/PB/PB NB/PB/PB
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Fig.3 Response curve of initial parameters
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Fig.4 Response curve of changing the parameters
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Simulation of fuzzy-PID control with universe adjusting in liquid-level control system

PAN Yong-ping, WANG Qin-ruo, YAN Ke-jian
(Faculty of Automation, Guangdong University of Technology . Guangzhou 510090, China)

Abstract: Based on the theory of fuzzy control with variable universe, an adaptive fuzzy-PID control with
universe adjusting for large-lag and time-varying liquid-level system is proposed. The solution impfoves the
adjusting precision and range of fuzzy-PID controller through universe adjusting and has well adaptive abili-
ty and robustness. It attains better controlling quality then the fuzzy immune PID control algorithm based
on genetic turning approach with easier realizing solution. The simulating results demonstrate the effec-
tiveness of this approach.

Key words . universe adjusting; adaptive control; fuzzy-PID control;liquid-level control



