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ABSTRACT

The wireless networked control systems considered one of the modern
systems which are used in many scientific, industrial and commercial areas
because of its high efficiency and low cost in addition easily installed offered by
these systems compared to that wired. But they do not have abandoned the
challenges they face at work. One of the most prominent is time-delay caused
by the network. So efforts were directed to compensate the time delay in the

network and many ways were used for that.

This project deals with the study of the most prominent wireless networks used
in wireless networked control systems and present their advantages and
challenges as well as the design and simulation of wireless networked control
system depends on IEEE802.15.4 ZigBee standard. Then we computed the time
delay caused by the network and compensated it by the most prominent time-
delay compensation strategies which are proportional integral differential (PID)

controller, Smith predictor and modified Smith predictor.

Moreover, the system has been achieved in practice by using the wireless
communication module type Xbee series 2, Arduino microcontroller and
permanent magnetic dc motor. In addition we computed the time delay caused
by the system practically then we programing Arduino microcontroller by three
time delay compensation strategies: PID controller, smith predictor and
modified smith predictor to compensate the computed time delay. However
from the comparison between the simulation results and the results of the
practical implementation, modified smith predictor was more efficient in time-
delay compensation strategy for wireless networked control systems compared

with the proportional integral differential (PID) controller and Smith predictor.
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