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Abstract

This paper presents a new model for Petri nets (PNs) which combines PN principles with the foundations

of information theory for uncertain knowledge representation. The resulting framework has been named

Plausible Petri nets (PPNs). The main feature of PPNs resides in their efficiency to jointly consider the

evolution of a discrete event system together with uncertain information about the system state using states

of information. The paper overviews relevant concepts of information theory and uncertainty representation,

and presents an algebraic method to formally consider the evolution of uncertain state variables within the

PN dynamics. To illustrate some of the real-world challenges relating to uncertainty that can be handled

using a PPN, an example of an expert system is provided, demonstrating how condition monitoring data

and expert opinion can be modelled.
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1. Introduction1

Plausible reasoning is a fundamental human capability that involves the manipulation of perceptions,2

signs, and information from uncertain surroundings, which allows us to render an uncertain knowledge3

representation of reality. For many years, uncertain knowledge representation has attracted considerable4

attention from a large number of researchers in the artificial intelligence (AI) community in order to make5

real-world knowledge suitable for processing by computers. For decades, Bayesian networks [32] have played a6

leading role in plausible reasoning and knowledge representation in the AI community [18]. Other formalisms7

were also used to enable reasoning under uncertainty, such as fuzzy conceptual graphs, influence diagrams,8

Markov models, neural networks, and dynamic uncertainty causality graphs, to name but a few. See [36] for a9

recent overview and [19] for a discussion of these methods. However, despite the efficiency that these methods10
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