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Abstract As a coherent digital holographic imaging method, the speckles noise degrades the image quality. To solve
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this problem, a method to reduce speckle noise is proposed for digital holography. A series of digital holograms is
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obtained by shifting object slightly. Each hologram is reconstructed individually, while the differences between these
holography; digital holography; speckle noise; aberration correction; image registration

retrieved complex amplitudes due to the object shifting are corrected with phase compensation and image registration
algorithms. So all reconstructed complex amplitudes of object have same distribution. but uncorrelated coherent noise
results prove that the method is effective and feasible.
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patterns. The speckle noise is well suppressed by averaging these reconstructed images. The theory and experimental
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Fig. 1 Schematic of the experimental setup
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Fig. 2 Reconstructed amplitude images with different slightly shiftings
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Fig. 3 Reconstructed phase images with different slightly shiftings
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Fig. 4 Reconstructed amplitude images (a) from a single hologram (b) after averaging
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Fig. 5 Reconstructed phase images (a) from a single hologram (b) after averaging
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