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Fig. 1 The computer light path of point hologram
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(b)Frequency spectrum of original signal
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Fig. 2 Partial original signal and its frequency spectrum
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Fig.3 Frequency-change sample for partial original signal
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Fig.4 Restoration image of frequency-change sampled signal
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(a)Original image - ialfresnel hologram
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Fig.5 Original image and its partial Fresnel hologram
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Fig.6 Partial frequency-change sampled hologram and its
restoration image by linear interpolation
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Fig.7 Image reproduction of hologram
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Study on Digital Hologram of Frequency-change Sampling
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Abstract Based on the sampling theorem of Whittaker-Shannon, Fresnel hologram has been Frequency-change
sampled ensuring that the sampling frequency is twice as much as the corresponding spatial frequency of the
hologram. In the way, the sampling redundancy that will cause the information redundancy of digital hologram has
been eliminated. Further more, a good reconstructed image can be acquired from restoration hologram by linear
interpolation. The feasibility and efficiency of the method are confirmed by theoretical analysis and experimental
results. So a new thought has been offered for the information storage and transmission of computer-generated
hologram.

Keywords Digital hologram; Frequency-change sampling; Spatial frequency; Sampling theorem of whittaker-

shannon
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