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Abstract: We investigate the parameter selection of active disturbance rejection controllers (ADRC) of different orders.
For a linear time-invariant system, the linear ADRC can be converted to a composite control system, whose feedback
compensator is a phase-lead element in series with an integer and pre-filter is a phase-lag element cascading a differentiator.
The ratio of the observer bandwidth to the controller bandwidth determines the maximum phase-lead angle of the feedback
compensator, while the frequency band determines the location of the maximum phase-lead angle. In addition, the higher
the order of ADRC, the larger the maximum amount of phase-lead angle will be under the same ratio. The practical way of
using this method in industrial process is given, which can significantly shorten the trial and error process and facilitate the
application for engineers.
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Fig. 1 ADRC block
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Fig. 2 Equivalent composite control block of ADRC
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Fig. 3 Bode diagrams of the equivalent controllers of
first-order ADRC
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Fig. 4 Bode diagrams of the equivalent controllers of

second-order ADRC
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Fig. 5 System responses under these two kind of

parameters selection
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