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Synthesis Problem for Observability of Boolean Control Networks
XIE Yidong, CHEN Xiaoyan, HAN Xiaoguang

(College of Electronic Information and Automation, Tianjin University of Science & Technology,
Tianjin 300222, China)

Abstract: Observability is a fundamental property of Boolean control networks, which describes whether the initial state of
a system can be determined by its input-output values. In this article we study the observability synthesis of Boolean control
networks based on semi-tensor product of matrices and graph theory. With the use of examples, we report the results that
state-feedback controller with external input sometimes can first make an unobservable Boolean control network into observ-
able, sometimes not, and then can also make an observable Boolean control network into unobservable. Finally, we prove
that if a Boolean control network can be made observable by standard-state feedback controller, then it can also be made
observable by state-feedback controller with external input, but the converse does not hold.
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