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Orthometric hyperparallel spatial directional expansion filtering based
fault diagnosis method

WANG Zi-yun*?, CHENG Lin?, WANG Yan?', JI Zhi-cheng®

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

Abstract: An orthometric hyperparallel spatial directional expansion filtering based fault diagnosis method is proposed
for discrete systems with unknow but bounded noises. Firstly, the orthometric hyperparallel space is defined by the
extremum of the parallelotope at the adjacent time based on the spatial structure of traditional parallelotope, to wrap the
upper and lower bounds of the feasible parameter set and guarante the monotonic convergence of the parameter boundary
value. Then, whether the system is faulty is checked by detecting the intersection of the parallelotopic space and the
strip space, and then the orthometric hyperparallel space is extended directionally at the time of fault occurrence, and
the fault isolation is realized according to the intersection of the extended orthometric hyperparallel space and the strip
space. Finally, the fault identification is completed by the shrinkage property of the orthometric hyperparallel space in
the iterative process. The simulations are given to verify the feasibility and effectiveness of the proposed algorithm.
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