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Abstract The iteration progress of coherent modulation imaging (CMI) is equivalent to gradient search algorithm,
and a CMI convergence model is established. From the perspective of solving equations, the basic conditions to
ensure the uniqueness of reconstruction results are put forward, i.e., the number of non-zero points of the
diffraction pattern with a modulation plate is twice as much as that without the modulation plate, or the ratio of the

spectrum cut-off width after enlarging AL (A is the wavelength and L is the diffraction distance) times with the

modulation plate to the spectrum cut-off width without the modulation plate is at least 0.414. It is verified by

simulation. This study provides a theoretical basis for further optimization of CMI.
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Fig. 1 Basic optical path of CMI algorithm, phase distribution of adopted binary random phase plate, and representative

diffraction pattern. (a) Basic optical path of CMI algorithm; (b) phase distribution of adopted binary random phase

plate; (c) representative diffraction pattern
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Fig. 8 Reconstructed results under different spectral width of modulation plate. (a)—(e) Spectra of different modulators and

corresponding phase maps; (f)—(j) diffraction patterns corresponding to Figs. 8(a)—(e); (k)—(o) reconstructed

results corresponding to Figs. 8(a)—(e)
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Fig. 10 Reconstruction results of light to be measured with different sparsity characteristics and same spectrum of

modulation plate. (a)—(d) Diffraction patterns under different N”; (e)—(h) reconstructed results corresponding to

Figs. 10(a)—(d)
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