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Stability analysis and design

for a class of Takagi-Sugeno fuzzy control systems

CHEN Guo-yang, LI Ning, LI Shao-yuan
(Department of Automation, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: The stability analysis and design techniques of Takagi-Sugeno(T-S) fuzzy control systems whose input vari-
ables employ two-overlapped fuzzy partition are discussed. Based on the piecewise fuzzy Lyapunov function, we propose
a new sufficient condition to check the stability of T-S fuzzy control systems. This condition only needs to satisty the
condition of fuzzy Lyapunov function in each fuzzy region. Using the methods of parallel distributed compensation(PDC)
and linear matrix inequality(LMI), we investigate the stability analysis and design of closed-loop T-S fuzzy control systems
further. It is shown that the piecewise fuzzy Lyapunov approach is less conservative then those of the common Lyapunov
function and the piecewise Lyapunov function. Simulation results verify the efficiency and feasibility of the proposed

method.
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Hr(Design and stability analysis for T-S
fuzzy control systems)
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Fig. 3 The membership function of x1
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Fig. 4 The membership function of x2
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Fig. 5 The state space of the fuzzy system
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il B S L vERE.

tls
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Fig. 6 The system state response under the initial condition

of zg =[-1.4 1.4]T(common Lyapunov case)
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Fig. 7 The system state response under the initial condition

ofzg =[-14 144]T(piecewise Lyapunov case)
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B8 I T3 B Lyapunov pf 5% R 45 b FRAR & 10
MNxg=[-1.4 1.4]7T
Fig. 8 The system state response under the initial
condition of zg = [~1.4 1.4]T

(piecewise fuzzy Lyapunov case)
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Fig. 9 The system state response under the initial
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(piecewise fuzzy Lyapunov case)

6 45i&(Conclusion)
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