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Abstract

command input and sensor output as well as system
uncertainty on the network controlled system
performance under the SISO and MIMO network
transmission system. The content involves the
following subjects: The analysis of network
transmission system; the investigation of the
characteristics of SISO and MIMO network control
motion platform; the design of the controller to
compensate effect of the input and output time delay;
the enhancement of disturbance rejection capability
with modified disturbance observer and modified
Smith predictor for stable and unstable non-minimum
phase systems. Finally, using hardware, firmware,
and software available in the laboratory to test and
verify the developed control algorithm. In the first
year, we specialize in investigating the influence of
time delay and system uncertainty on stable plants.
Since time delay has very particular properties, such
as phase lag and non-minimum phase, it is necessary
to compensate its defect. To overcome the drawback
caused by time delay on network control systems, we
need to analyze the difference between input delay
and output delay. We will develop related theory to
handle above problems and verify its validity on
multi-axis motion platform. In the meanwhile we will
also extend the SISO case to the MIMO one. In the
second year, the results from the first year will be



used to expand the developed theory to unstable
non-minimum phase systems. Taking the unstable
plants into account, we need to modify our control
scheme appropriately. Also the theory will be
considered to extend to MIMO systems, and we will
verify our theory by controlling an inverted

pendulum under network control systems.

Keywords: Network transmission, Input and output
time delay, Predict control, Smith predictor
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