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Novel Input-output Representation of Non-uniformly Sampled-data Systems

XIE Li*? YANG Hui-Zhong"? DING Feng':?

Abstract
the lifted state space model suffers from the causality constraint problem, and the corresponding lifted transfer function

The lifting technique is a benchmark tool to deal with non-uniformly sampled-data (NUSD) systems. However,

model is complex and involves a large number of parameters. Therefore, they are inconvenient for the identification
and control purposes. By introducing a time-varying backward shift operator, this paper proposes a novel input-output
representation of NUSD systems. The proposed model can overcome the limitation of the lifted models, and make
traditional identification methods and control strategies of single-rate systems applicable to NUSD systems. The simulation

results illustrate the advantages and effectiveness of the novel model.
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Fig.1 The schematic of the non-uniformly

sampled-data systems
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Fig.2 The non-uniform updating and sampling pattern
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Table 3  The time-varying backward shift operator

based transfer function model
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Fig.3 The predicted output and the non-uniformly

sampled output
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