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Hierarchical and Distributed Control of Industrial Robotic Systems Based on

Concurrent Process Modeling
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Gen’ichi YASUDA, Nagasaki Institute of Applied Science, yasuda_genichi@pilot.nias.ac.jp

This paper describes a systematic methodology which implements discrete event hierarchical and distributed
control of industrial robotic systems based on concurrent process modeling. A hierarchical Petri net simulator with
additional capabilities of command sending and system status monitoring to and from its external environment was
developed. Combined with the simulator, real-time multitasking control of robots and machines is implemented such
that the discrete event dynamic behavior of a real robotic system is in accordance with that of the net model of the
system. The methodology used is applied to produce semi-automatically control software using multithreaded

programming for an example robotic cell.
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Fig. 1 Configuration of robotic cell
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Fig. 3 Flowchart of task execution thread
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