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Abstract Imaging resolution of the ptychography is limited by the numerical aperture and CCD (charge coupled device)
pixel size. When the CCD target surface is limited, the numerical aperture is limited, and the high-frequency information
of the edge of the CCD target surface is easy to miss under the condition that the collected spot is large. In addition, the
larger pixel size leads to insufficient sampling rate during imaging, and some detailed high-frequency information will be
lost. We propose a high-resolution ptychography method, which can simultaneously solve the resolution problem limited
by the numerical aperture and CCD pixel size. First, the extrapolation method is used to supplement the higher-order
diffraction information lost due to the limited numerical aperture, and the image reconstructed by the extrapolation method
is substituted into the generative adversarial network based on the multi-weight loss function, which can quickly solve the
problem of pixel size limitation and improve the imaging resolution. The multi-weight loss function is the weighted sum of
mean square error, feature map error and adversarial error. By setting reasonable weights, the pixel and visual level can be
balanced. The simulation and experimental results show that this method has a significant effect on improving the
resolution of the ptychography and has high computational efficiency.
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Fig. 1 Principle of partially saturated diffraction reconstruction
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Fig. 2 Flow chart of high-resolution imaging algorithm
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