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Abstract

The network induced transmission delay deteriorates the performance and stability of the real-time distributed control
system on LonWorks over IP (LonWorks/IP) virtual device network (VDN). LonWorks/IP virtual device network is an
integrated form of LonWorks device network and IP data network. The time delay in servo control on the
LonWorks/IP-based VDN has highly stochastic nature. In the real-time distributed servo applications for predictive
maintenance on the factory floor, timely response is essential. Therefore, in order to guarantee the stability and to improve
the performance of the networked distributed control system the time-varying uncertain time delay needs to be
compensated. In this paper a control scheme based on disturbance observer with a band pass filter is proposed and tested
through computer simulation. The result is compared with that of internal model controller (IMC) based on Smith
predictor. It is shown that the proposed control scheme can significantly improve the stability and the tracking
performance, and is more disturbance and noise tolerant than the IMC. Therefore, the proposed control scheme is well
suited for the distributed servo control for predictive maintenance on LonWorks/IP-based virtual device network with
time-varying transmission delay.

Keywords : Networked Distributed Control, LonWorks/IP Virtual Device Network(VDN),
Internal Model Controller(IMC), Disturbance Observer.
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7. Simulation results when 7 is set to 1 sec and
the frequency of time delay set to 1/3n Hz
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8. Simulation results when 7 is set to 5 sec and
the frequency of time delay set to 1 kHz.
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the frequency of time delay set to 1/3n Hz.
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