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Abstract

For the control problem of uncertain chaotic system, fuzzy adaptive sliding mode controller is pre-
sented. The chaos dynamic behavior of micro-electro-mechanical system is analyzed, the chaotic
phase space, time state diagram, poincare diagram and lyapunov exponents diagram are given.
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modeling the uncertain micro-electro-mechanical chaos system with the fuzzy approximation theory,
combining with fuzzy control and sliding control based on it, fuzzy adaptive sliding mode control
strategy is proposed. Adaptive controller can estimate the parameter of the system on line, and
combine it with fuzzy sliding mode controller, the system is controlled to target orbit rapidly. The
simulation results verify the effectiveness and robustness of the proposed controller.
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Figure 1. Phase diagram of microelectromechanical resonance chaotic system
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Figure 2. Time history of microelectromechanical resonant chaotic system
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Figure 3. Poincaré section of microelectromechanical resonant chaotic system
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Figure 4. Lyapunov exponent of microelectromechanical resonant chaotic system
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Figure 5. Membership function of x,
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Figure 6. Position and speed tracking chart of controlled MEMS resonant system
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Figure 7. Position tracking error diagram of controlled MEMS resonance system
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Figure 8. Speed tracking error diagram of controlled MEMS resonant system
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Figure 9. Phase diagram of controlled microelectromechanical resonance system
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