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Abstract

In order to achieve high-resolution imaging by reducing the cost of digital holographic microscopy system, the recording and
reconstruction process of image-plane digital holographic system (IPDHS) and its point spread function are analyzed. Then, the
determination factor of lateral resolution of IPDHS is investigated. It is concluded that the dependence of lateral resolution of IPDHS
on the photosensitive surface size of the recording device is very weak, which is completely different from the common knowledge that
the lateral resolution of digital holographic imaging system can be improved by using large size recording device. Then the imaging
characteristics of an IPDHS are analyzed. The results show that the information about the tested object can be completely recorded
and reconstructed by image-plane digital holography, and that the lateral resolution of IPDHS is higher than that of pre-magnification
digital holography. Two IPDHS with plane and spherical reference wave are built. The experimental results are in accordance with the

theoretical analysis.
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