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Analysis and Application of Linear Extended State Observer Filter

TAN Panlong, LI Yimin, ZHAO Xiangbin, SHAO Xin

(Intelligent Manufacturing College, Tianjin Sino-German University of Applied Sciences, Tianjin 300350, China)

Abstract; A novel filtering method based on the extended state observer (ESO) was proposed according to the
engineering practice that the system outputs are impact by measurement noise. The linear ESO (LESO) filter
achieved noise reduction process based on the accurate observation ability of ESO. And the LESO filter did not
need the statistical characteristics of noise in its application and it was capable for control system outputs with
unknown or varied sampling rate. The LESO filter was simple in structure with two tunable parameters; and
was suitable for embedded systems. Proof of the uniform convergence of the LESO for control systems with out-
put measurement noise was presented in the analysis section. And the LESO filter was presented in discrete
form. Simulation results reveals that the linear ESO filter outperforms the Kalman filter with less computing
time and higher precision. Then the proposed filter was applied to the wind identification of the powered
parafoil and payload system in landing area. The application showed that the LESO filter was effective and easy
to use.
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