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Abstract

In the research of the color digital holography and digital holography measurement with multi-wavelength illumination,
how to avoid the interpolation error in the wave-front reconstruction with variable magnification is an important subject to
be studied. Since the Fresnel diffraction integral can be expressed as Fourier transformation as well as convolution form,
there are two reconstruction approaches, one is the relay algorithm which divides the reconstruction distance into two
parts, the other is the convolution algorithm which uses the spherical wave as reconstruction wave. In this paper, the two
algorithms are theoretically analyzed and experimentally studied, and the condition satisfying the sampling theorem for the
reconstruction calculation is discussed. The results show that the convolution approach satisfies the sampling theorem more

readily, while higher quality reconstructed object wave field can be obtained with the convolution approach.
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