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The aim of this paper is to investigate the stagnation problems of the error-reduction
algorithm (ER) which is the most fundamental of the iterative phase-retrieval algorithms. To
this end, numerical simulatins for the reconstruction of 2X2 objects with L-shaped support are
carried out with the assumption that their Fourier amplitudes and supports are known precisely.
As a result, it is found that two types of stagnations can occur, which are called, in this paper,
the perfect and the imperfect stagnations. While ER can never move away from the perfect
stagnation even if any more iterations are added, from the imperfect stagnation ER can
eventually. The reasons why these stagnations occur are discussed with particular attention to
the relations between the occurrence of these stagnations and the choice of the initial starts.
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Fig. 2 Behavior of ER in the case where the
original object f=(a,b,c)=(1,1,1). (O) : po-
sitions of the initial starts, (@) : positions of the
reconstructed objects in the case where initial
start g{™ is employed, (O) : positions of the
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Fig. 3 RMS error Ers vs the number of
iterations in the case where f=(1,1,1) and
the initial start is g{® or g™ shown in
Fig. 2.
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Fig. 7 RMS error Erm vs the number of
iterations in the case where f=(1,3.5, 0. 4)
and the initial start is g§{™ or g™ shown
in Fig. 5.
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