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The iterative feedback tuning method is an approach that integrates the techniques of identification
and controller synthesis. Its mechanism is akin to that of adaptive control for single-input single-output
(SISO) continuous systems with unknown parameters and uncertainty in process dynamics. The iterative
feedback tuning method is capable of synthesizing controller for dynamical systems with regard to a
certain closed-loop performance index. The general principle of this tuning method is to find the optimal
controller with respect to the Linear Quadratic Gaussian (LQG) performance objective. The Gauss-Newton
method is used in the algorithm to synthesis such optimal controller. To exhibit its effectiveness in process
control, the iterative feedback tuning method is applied to the belt conveyor system, which is ubiquitous in
product transporting in factories. Even though the belt conveyor system is a SISO system, its mathematical
model is complicate, and some parameters are either not available, changing over the time, or having
uncertainties. Accordingly, it is challenging to adopt the iterative feedback tuning method to this system.
This thesis aims to design such a controller for the belt conveyor system that yields high performance
under changing operating conditions. The computations of output and input signals are developed to
measure output and input signals. Furthermore, LabVIEW and MATLAB programming for measurement
and computation are presented.

The thesis results are twofold. The first portion, which is computer simulation, reveals that the
controller design via the iterative feedback tuning is capable of adapting itself according to changes
in load mass and system uncertainties. Even though the initial parameters of the controller are varied,
the designed controller still yields the acceptable operating performance. The second portion, which is
implementation on an actual plant, indicates that the synthesized controller can improve the performance
of the closed-loop system under changes of load mass. The implementation results show the potential

of applying the iterative tuning method to analyze performances and synthesize controllers for actual
industrial processes.
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