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Abstract. Flexible Robotized Structures are dynamic systems integrating explicitly and 

simultaneously continuous systems and discrete event systems, which require for their 

description, the use of continuous time model, discrete event model and the interface 

between them. Hence, this paper is focused to a Hybrid Petri Nets approach for modeling 

flexible robotized structures as hybrid systems. It shows why hybrid modeling is useful for 

the design process instead of the currently preferred view based on discrete events, and, 

finally, a case study is presented. 
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1. Introduction  

A Flexible Robotized Structure (FRS) can be defined as a computed 

controlled configuration of various kinds of generic functioned workstations, a 

palletized and programmable material handling system and other types of 

resources. Various types of jobs requiring a prescribed sequence of operations 

are loaded at discrete point of time into the FRS for processing. To effectively 

operate a FRS and meet its production objectives, the use of limited resources 

among various competing jobs has to be carefully controlled and coordinated. 

As the dynamics of such structure is event – driven, asynchronous and 

concurrent in nature, the modeling and control of such a Discrete Event 

Dynamic System (DEDS) poses many challenging problems. Therefore, the 

process synchronization, deadlock avoidance, choice solution etc should be 

considered as the main issues in both normal and abnormal cases [2], [3], [4]. 

In order to achieve the framework for analysis of FRS, different approaches 

of modeling are used and at present is already an abundance of such paradigms, 

including Petri Nets. Having a dual nature of a graphical tool and a 

mathematical object they can serve in both the theoretical and practical 

applications. At present, these models are frequently used for real time control 

and performance evaluation in a hybrid context and have become a favorite 

topic for the dynamic analysis of automation and production in modern 

technology. In this context, developed by David and Alla in the 1990s, 

Continuous Petri Nets, Hybrid Petri Nets and their numerous extensions, offers 




