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ABSTRACT. The Image synthesis or Fourier synthesis problem cor-
responds to the process of recovering an image from a noisy sparse
sampling of its Fourier transform. This problem has been tradi-
tionally solved for the case of regular grids enabling the application
of current digital technology in the framework of the NyquistShan-
non sampling. For sparse sampling the inversion problem turns out
to be ill-posed and motivates recent research in the field. Image
Synthesis is an important task in Radio-Astronomy since measured
quantities are taken from the Fourier transform of the image. The
CLEAN algorithm (equivalent to Matching Pursuit) perform the
task with a degree of success but without a theoretical assessment
of the resulting image. Much of the ongoing research in this field
involves novel tools like compressed sensing and faster optimiza-
tion algorithms in high dimensional spaces. In this this talk I will
review current research directions and highlight open questions.
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