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Abstract: This paper presents a new differential state estimator, which does not rely on the model of the estimated system and
has higher accuracy with a few parameters. Its parameters are distributed through root-locus and pole requirements. Stability and con-
vergence of the estimator are proved. Frequency characteristic analysis shows its high quality filtering property. Further more, based on
the estimator a high order differential feedback controller is designed, which does not rely on the model of the nonlinear system, and
has well stability and robustness. Lastly, to illustrate, two simulation examples are given.
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