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(Enforcing minimum-phase conditions on an arbitrary
one-dimensional signal and its application to
two-dimensional phase retrieval problem)
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Abstract

The phase retrieval problem is concerned with the reconstruction of a signal or its Fourier transform
phase from the Fourier transform magnitude of the signal. This problem does not have a unique
solution, in general. If, however, the desired signal is minimum-phase, then it can be decided uniquely.
This paper shows that we can make a minimum-phase signal by adding a delta function having a large
value at the origin of an arbitrary one-dimensional signal, and a two-dimensional signal can be
uniquely specified {rom its Fourier transform magnitude if it is added by a delta function having a large
value at the origin, and finally we can solve a two-dimensional phase retrieval problem by
decomposing it into several one-dimensional phase retrieval problems..
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Fig. 2. The Distribution of zeros of the original
signal and the added signals by a delta
signal.
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Fig. 5. Result after the application of Theorem 3
and the Reconstruction Algorithm to 2
Dimensional Image Signals.
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