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Systematic Design Method of Disturbance Observer Guaranteeing
Closed-loop System’s Robust Stability
YIN Zheng-Nan':?2 SU Jian-Bo? GAO Xiu-Xing!'3
Abstract The sufficient condition on the robust stability against model uncertainties in the feedback system with

disturbance observer (DOB) is studied. Weighting functions satisfying this condition are consequently selected such
that robust stability to plant’s parameters variation is guaranteed by the disturbance observer designed with standard
H, disturbance observer design method. Selection methods of frequency weighting functions are proposed concerning
about the robustness design specifications and structural restrictions in designing the Ho, DOB. Trade-off between peek
magnitude in cut-off frequency of Q- filter and disturbance depressing performance is optimized in designing low-pass filter
of disturbance observer via selections of the weighting functions. Therefore, the resultant disturbance observer has the
optimal disturbance rejection performance with satisfactory peak magnitude. Experimental results show the proposed
method could guarantee robust stability of closed-loop system while providing design freedom for other available design

specifications.
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