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Hyperparallel space set-membership filtering based state estimation
algorithm for nonlinear system

WANG Zi-yun'?, LI Xu?, WANG Yan?t, JI Zhi-cheng®

(1. Key Laboratory of Advanced Process Control for Light Industry of Ministry of Education, Jiangnan University,
Wuxi 214122, China; 2. Engineering Research Center of Internet of Things Technology Applications of Ministry of
Education, Jiangnan University, Wuxi 214122, China)

Abstract: For solving the problem of state estimation in nonlinear systems with bounded but unknown noise, a
hyperparallel space set-membership filtering based state estimation algorithm is proposed. The Stirling matrix is used to
expand the model into the one dimension, and the linearization error boundary is calculated based on convex difference
programming. Then, the hyperparallel space is used to represent the error boundary and the feasible state set, before
finding the predictive parallelotope incorporating true states in the next time. In the update step, the observation is
decomposed into multiple stripe, and the updating feasible state set described by the hyperparallel space is obtained by
integrating the linearization error of the observed values into stripe and intersecting them with the parallelotope in turn.
The proposed algorithm avoids the volume increase caused by sets bounding remainder in the process of solving the
linearization error, thus can reduce the conservatism of the nonlinear set-membership filtering algorithm. The
simulation example verifies the feasibility and effectiveness of the proposed algorithm.
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