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Super-Resolution Digital Holography by Beam Scanning
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Abstract Based on super-resolution imaging theory, a beam scanning super-resolution digital holographic technique
is proposed. Applying Fresnel diffraction theory, this technique is proved to enlarge the equivalent dimension of CCD
and increase the cutoff frequency of optical system, so this method can improve the imaging resolution of digital
holography. The simulation verify the validity and feasibility of this method. The method of hologram processing and
reconstruction is summarized. Compared with synthetic-aperture digital holography, the proposed technique needs
not to move CCD camera and change the angle of reference waves that correspond to different CCD camera position

for avoiding under-sampling.
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Fig. 1 Scheme for beam scanning digital holography
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digital holography
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Fig. 4 (a) The circle with diameter 0. 01 mm, and its hologram and reconstructed images: (b) traditional digital

hologram, (c¢) beam scanning digital hologram, (d) and (e) reconstructed images of Fig. 4(b) and (c) respectively
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Fig. 5

(a) The resolution test pattern, and its hologram and reconstructed images: (b) traditional digital hologram,

(¢) beam scanning digital hologram, (d) and (e) reconstructed images of Fig. 5(b) and (c) respectively
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