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Type-2 Adaptive Fuzzy Modeling and Oxygen Excess Ratio Control for
PEMFC Air Supply System
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Abstract Proton exchange membrane fuel cell (PEMFC) air supply system has the characteristics of external
disturbances and uncertain parameters, which make it difficult to achieve accurate modeling and stability control. In
this paper, an adaptive controller is proposed to control the oxygen excess ratio of PEMFC air supply system by using the
type-2 fuzzy logic systems. The controller does not need the known conditions of PEMFC system model but approximates
unmodeled dynamics in the system by the adaptive fuzzy system whose the parameter adjustment is derived based on the
Lyapunov theory. The stability analysis shows that the system is stable under the control of the controller. Simulation

results demonstrate the usefulness and effectiveness of our proposed control strategy.
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