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Abstract:The purpose of this research is to study time-frequency localized functions, the
sampling, approximation and reconstruction of such functions in the Gabor setting, and
to construct some adaptive transforms that can be applied to audio signal processing. We
first investigate functions that satisfy some localization in a region in the time-frequency
plane, and consider the approximation using a local Gabor system with estimates in terms
of a time-frequency localization measure. Moreover, using the local Gabor system, we
obtain a frame-like inequality for functions on a time-frequency localized subspace. This
would allow the construction of a local system of functions that are optimally concentrated
in the region, and a family of these local systems forming a global frame. We also study the
random sampling of functions that are localized in a region in the time-frequency plane,
wherein we determine the probability that a sampling inequality holds for time-frequency
localized functions using sampling points in the region of concentration. Lastly, we present
two adaptive time-frequency based transforms - via time-frequency localized subspaces and
via nonstationary Gabor frames, and present their advantages in audio signal processing.
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