Harmonic Analysis, Signal Processing & Approximation Methods

Dr. Noufal A. focuses his research on the field of harmonic analysis, which studies how
functions and signals can be represented, analyzed, and reconstructed using combinations of
basic wave-like components. One of his key areas of work is subdivision schemes, which are
iterative algorithms that generate smooth curves and surfaces from discrete sets of points.
These schemes are fundamental in computer graphics, geometric modeling, and animation,
where they enable the creation of visually appealing and mathematically precise shapes and
designs. He also works extensively on Gabor frames, which are powerful tools in time-
frequency analysis, allowing signals to be decomposed and studied in both the time and
frequency domains simultaneously. Gabor frames have significant applications in speech and
audio processing, image analysis, signal compression, and even quantum mechanics,

where they help to understand how energy or information is distributed.

Another important focus of his research is coorbit theory, a sophisticated framework in
harmonic analysis that generalizes and connects different types of function spaces, such as
those arising in wavelet and Gabor analysis. Coorbit theory provides the mathematical
foundation for many algorithms in signal and image processing, ensuring that they are both
efficient and theoretically sound. Through these interconnected areas, Dr. Noufal’s work builds
bridges between deep mathematical theory and practical problems, contributing to
advancements in technology and science, particularly in fields that require efficient and

accurate analysis, processing, and reconstruction of data and signals.



