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Motivated by the need to stably recover physical observables from incomplete, noisy
Fourier diffraction data, this research extends generalized sampling to operator-valued
reconstruction under measurement uncertainty. In collaborative research with Prof. Ryoko
Tomiyasu (Kyushu University), we established necessary and sufficient conditions for the
uniqueness of the reconstructed quantity $Lg$, developed a weighted least-squares
formulation using diagonal standard-deviation matrices, and derived explicit matrix
representations via Lagrange multipliers. Comparative discussions with classical sampling
models were conducted, and test setups with B-spline and wavelet frames were prepared.
As a new initiative expanding on frame-theoretic sampling, a joint manuscript is in
preparation for peer-reviewed journal publication, with ongoing collaborative plans for
numerical testing.
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