
https://orcid.org/0000-0003-4528-3326
https://orcid.org/0000-0002-6364-6429
http://wileyonlinelibrary.com/journal/RNC








Zh_sh
Highlight

































21

(A) (B)

F I G U R E 11 Sensor fault estimation. (A) Estimation result of fs1. (B) Estimation result of fs2.

(A) (B)

F I G U R E 12 Sensor fault estimation error. (A) Estimation error of fs1. (B) Estimation error of fs2.

7 CONCLUSION

In this paper, a set-membership state estimation method for SLPV systems subject to unknown but bounded parametric
uncertainties, disturbances and noises is proposed using zonotopes. To guarantee a convergent and bounded estima-
tion result, the optimal correction matrix has been designed using P-radius and ADT-based conditions, formulated as
an LMI problem. With the less conservative conditions, the size of the state estimation bounds is smaller than the con-
ventional existing results. Besides, an extension of the proposed estimation method to fault/disturbance estimation is
presented. This extension allows to deal with actuator/sensor faults or input disturbances, by regarding them as an
auxiliary state. Finally, the proposed method has been tested in simulation using vehicle lateral dynamics. From the
state estimation simulation and comparison results, it was revealed that the proposed method is more accurate and
competitive. Regarding the extension for actuator/sensor faults estimation, the simulation results have shown the effec-
tiveness of the proposed method in the case of different types of faults. As future works, authors plan to apply the
proposed state and fault estimation method for Fault Tolerant Control design of SLPV systems with ground vehicles
applications.
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