LonWorks-1P 712} C]H10]| 2~ Y E R A 200 A OIA]l & ol et 2E
DC MB2H 2| FLHA|0f

i
1
Fl

714
JF it AR RS
(2006. 4. 11. 3= / 2006. 8. 14. =)

Distributed Control of DC Serve Motor on LonWorks-IP Virtual Device
Network for Predictive and Preventive Maintenance

Ki Won Song

Division of Electronics & Information Engineering, Cheongju University
(Received April 11, 2006 / Accepted August 14, 2006)

Abstract : LonWorks over IP(LonWorks-IP) virtual device network(VDN) is an integrated form of LonWorks device
network and IP data network. In especially real-time distributed servo applications on the factory floor, timely res-
ponse is essential for predictive and preventive maintenance. The time delay in servo control on LonWorks-IP based
VDN has highly stochastic nature. LonWorks-IP based VDN induced transmission delay deteriorates the performance
and stability of the real-time distributed control system and can't give an effective preventive and predictive main-
tenance. In order to guarantee the stability and performance of the system, and give an effective preventive and predic-
tive maintenance, LonWorks-IP based VDN induced time-varying uncertain time delay needs to be predicted and
compensated. In this paper new PID control scheme based on Smith predictor, disturbance observer and band pass filter
is proposed and tested through computer simulation about position control of DC servo motor. It is shown that how
can the proposed control scheme be designed to minimize the effects of uncertain varying time delay and model uncer-
tainties. The validity of the proposed control scheme is compared and demonstrated with the comparison of internal
model controllers(IMC) based on Smith predictor with and without disturbance observer.

Key Words : LonWorks-IP Virtual Device Network(VDN), disturbance observer, predictive and preventive maintenance,
Internal Model Controller(IMC), time delay
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Fig. 1. Distributed Control Systems on LonWorks/IP Virtual
Device Network.
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Experimental Setup of DC Servo Motor DCS on VDN
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