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Fractional calculus in which the order of the differentiation/integration is
expanded to a non-integer value is applied to vibration control engineering. First, the definition of the
fractional differentiation/integration is discretized. Then its algorithm is downloaded to a digital
signal processor (DSP). The output signal from one sensor can be differentiated/integrated to a
fractional order with the DSP. Furthermore, a technique is developed by which a linear combination of the
output signals from multiple displacement and velocity sensors is converted into a fractional
differentiation/integration response. Finally, vibration control experiments of a flexible cantilevered
beam are conducted using fractional PID feedback control. In contrast to conventional PID feedback
control, the fractional PID feedback control can achieve not only the equivalent vibration-suppression
effect, but also better robust stability against parameter variation.
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