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Design of fractional order PI* controller for fractional order systems
with uncertain parameters
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Abstract: The paper presents a method for designing the robust fractional order PI* controller by computing the stability
region of the fractional order system with uncertain parameter. Firstly, the Kharitonov theorem is adopted to decompose the
original fractional order system with uncertain parameters into several subsystems with parameter certainties. Secondly,
the D-decomposition technique is applied to compute the stability region of each subsystem to determine the parameter A
value which uniformly ensure a bigger stability region for all subsystem. Thirdly, with the parameter A value, we design a
fractional order PI* controller for each subsystem and computer its stability region. The intersection of the obtained stability
regions is considered the stability region of the original system under the control of the designed PI* controller. This paper
proves that the designed PI* controller stabilizes the original fractional order system with uncertain parameters. Finally, the
fractional order PI* controller is constructed based on the control parameters in the stability region. The proposed method
is illustrated by an example. The step response of each subsystem is analyzed when using this PI* controller. The result
shows that fractional order PI* controller has stronger robustness for the fractional order system with uncertain parameters.
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Fig. 1 Fractional order close loop control system
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Fig. 6 Step response of each sub-plant for PI"-® controller
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