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SYSTEM IDENTIFICATION AND ADAPTIVE CONTROL OF
SET-VALUED SYSTEMS

ZHAO Yanlong ZHANG Jifeng GUO Jin

(Academy of Mathematics and Systems Science, Chinese Academy of Sciences, Beijing 100190)

Abstract This paper studies the identification and adaptive control problems of the
systems with set-valued observations. These systems are widely used in applications, but the
research on identification and control of them is just started, since the set-valued information is
only whether the system output is in some given sets. This paper gives a summary of the recent
work on the subject. On the identification side, for different model structures, different system
noises and different set cases, some effective methods such as parameter decoupling, full rank
input design, joint identifiablity and empirical measure method are introduced. Based on these
methods, the results show that the accurate estimates of the parameters can be achieved even
under set-valued information. On the adaptive control side, a class of gain systems is studied,
the asymptotically optimal adaptive control low is designed, and the stability of the closed-loop
system is proved.

Key words Set-valued observations, system identification, adaptive control, optimality.



