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Recording Condition Analysis of in-Line Digital Hologram
Using Given Sampling Frequency
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Abstract Base on the angular spectrum theory and sampling theorem, recording condition and the size of suitable
object are discussed during an in-line hologram recorded in given sampling frequency. The total size of CCD,
detecting unit size and pitch limit the size of object and recording distance. Under the condition that sampling
condition is satisfied, recorded hologram could contain three-dimensional information about object. Starting with this
principle, application range is presented when a CCD with given parameters is used to record a hologram.
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Fig. 1 Schematic of recording in-line digital hologram
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Fig. 2 Simulation and reconstruction of in-line digital hologram recording with different size of object

(al) hologram (b1) hologram (c1) hologram

(a2) reconstructed image (b2) reconstructed image (c2) reconstructed image

K 3 AS[RC SR B 0 Rl b 4 8 BRI P, (al) . (a2) d,=0.2 m; (b1),(b2) d,=0.5 m; (c1),(c2) dy=1m
Fig. 3 Simulation and reconstruction of in-line digital hologram recording with different distance. (al),(a2) d,=0.2 m;

(b1, (b2) d,=0.5 m; (c1),(c2) dy=1m
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Fig. 4 Reconstruction of in-line digital hologram recorded in the experiment under the condition that d,=1 m.

(a) Hologram; (b) reconstructed image
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