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Design of Monitor Rules in Automated Factory
Using Strict Gammoid and Transversal Matroid
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A matroid-theoretical approach has been proposed for
designing the monitor rules of automated factory. In the
traditional approach, Programmable Logic Controllers
(PLCs) are used to control the operations of a given
automated factory. Also monitor rules are designed to offer
real-time alert messages once an abnormal operation under
the PLCs occurs in the factory. Consequently how to
design better rules for monitoring the unexpected
operations under the PLCs becomes a research challenge.
In this new approach, both the mathematical models of the
PLCs and the monitor are treated as a dual relationship in

matroid theory. Especially when the operational model



under the PLCs is represented as marked graphs, the
marked graphs naturally become a strict gammoid in
matroid theory. Since the dual matroid of the strict
gammoid is transversal matroid, the corresponding monitor
model becomes a transversal matroid. Because the attribute
equations are implicit and inherent monitor rules, the
implemented monitor rules are generated from the

transversal matroid after removing its attribute equations.
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