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Takagi-Sugeno model-based optimal guaranteed cost

fuzzy control for inverted pendulums
ZHENG Ke, XU Jian-ming, YU Li
{College of Information Engineering, Zhejiang University of Technology . Hangzhou Zhejrang 310032, China)

Abstract: For a class of Takagi-Sugeno( T-S) fuzzy systems with norm-bounded parameter uncertainties, the problem of
designing an optimal guaranteed cost fuzzy controller is considered via the parallel-distributed compensation{ PDC) approach. A
condition for the existence of guaranteed cost fuzzy control laws was derived in terms of linear matrix inequalities ( LMIs) , the
design problem of the optimal guaranteed cost fuzzy controller was formulated as a convex optimization problem, which could be
solved with the existing convex optimization techniques. Furthermore, the proposed approach was used to design the optimal
guaranteed cost fuzzy controller for an inverted pendulum. The simulation results demonstrated the effectiveness of the proposed
method.
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2 |5) &34 (Problem statement ) Table 1 Parameters of the inverted pendulum
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Rule 1: IF x,(t) is about 0,
THEN x(t) = A;x(t) + Byu(t),(4)
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troller design for an inverted pendulum)
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Fig. 1 Simulation results of pulse signal when the parameters are permanent
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Fig. 2 Simulation results of pulse signal when the parameters are permanent ( g = 0.2 m)
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Fig. 4  Simulation results of displacement signal when the parameters are changed (x; = 0.2 m)
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