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This thesis provides a new type of learning control algorithm for a class of discrete-time nonlinear systems and
its industrial application for construction and maintenance of an underground telecommunication conduit. The
proposed algorithm for learning control utilizes a local linearization technique based on the Discrete Fourier
Transform (DFT) to design the learning operator and numerical function iterative techniques. In our case, the
secant method is used, which can find the best learning operator by itself at each learning step, in other words,
at each calculation step of iteration. This proposed learning algorithm has been extensively tested by computer
simulation. We also show two applications. One is an acoustic waveforming in an acoustic inspection system,

and another is desired trajectory translation for an underground microtunneling machine.
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