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Estimation of piecewise continuous signals and systems has been a challenging problem in
science and engineering. The difficulty of this estimation problem can be seen from the fact
that searching certain optimal estimates results in intractable combinatorial problems.

In this thesis, we present exploiting hidden sparsity for estimation of piecewise continuous
signals and systems. More precisely, in a tight-dimensional representation space, we reveal
sparsity hidden in discrete samples of piecewise continuous signals, and output values of
piecewise continuous systems. Then, by utilizing the newly revealed sparsity, we successfully
translate the estimation problem into a convex optimization problem.

Moreover, we present an efficient adaptive estimation method for typical piecewise
continuous systems, that is, cascade of clipping systems and finite impulse response systems.
By utilizing their special structures, we show that the estimation of clipping systems can be
reduced to minimization of piecewise quadratic function. Then, we provide an efficient
algorithm for this piecewise quadratic minimization.

Furthermore, as a related application, for nonlinear acoustic echo cancellation problem, we
also present an idea to exploit sparsity usually observed in room impulse responses. We
demonstrate that how the sparsity of room impulse response vectors can be exploited for the
estimation of nonlinear acoustic echo path.
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