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Fig. 1. The principle of ptychography: (a) Schematic of the experimental setup; (b) circles indicate

beam positions of overlap.
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Fig. 2.  Hierarchical diagram in ptychographical

algorithm.
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Fig. 3. Schematic diagram of block reconstruction.
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Table 1. Reconstruction time of the sample under different sampling points.

TR/ AIFAT OpenMP J4T CUDA 47
pixels x pixels iFIA] /s i Ia] /s Jinid t iFa] /s Jnid bt
128 x 128 7.114 1.732 4.107 1.235 5.760
256 x 256 31.428 6.52 4.820 2.927 10.737
512 x 512 140.759 25.865 5.442 9.207 15.288
1024 x 1024 624.641 105.471 5.922 33.164 18.835
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Table 2.  Run time of different blocks in the OpenMP scheme (s).
FE L RAFE R A8 HR N
pixels x pixels Aotk 2x2 4x4 8x8 12 x 12 16 x 16
128 x 128 7.114 1.84 1.731 SrHRAN SrHI N IR
256 x 256 31.428 11.31 6.67 6.52 SHORN RN
512 x 512 140.759 64.36 44.74 25.865 26.208 IIHR AN
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#3 CUDA A[4FHUIE4TI ] (s)
Table 3. Run time of different blocks in the CUDA scheme (s).
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pixels x pixels NS 2 %2 4x4 8x 8 12 x 12 16 x 16
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512 x 512 10.20 10.48 11.21 10.634 10.441 IHR AN
1024 x 1024 35.21 34.93 33.82 33.348 33.164 33.266
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Abstract

Phychography is an important technique in the quantitative phase imaging research domain, which employs the
illuminating probes to scan the specimen in an overlapped requirement, and the reconstruction is conducted by using
the ptychographic iterative engine. But the contradiction between the imaging efficiency and quality has become a
bottleneck for its wide applications. In this paper, we start with the fundamental principle of the iterative algorithms
for ptychographical imaging, and propose two parallel schemes based on CPU and GPU, besides the influences of the
specimen size, the number of blocks and illuminating beams on the speedup of the two schemes are investigated via
simulation experiment. The result shows that the complex amplitude of the specimen can be correctly reconstructed,
meanwhile, the speed is significantly improved, which reduces the time consumed by one order of magnitude. This
improvement solves the above contradiction, so that we can expect to achieve quasi-real-time imaging. The experimental
data also indicate that 1) in optimal partition, parallel speedup is related to the size of the specimen, bigger size is
corresponding to more obvious acceleration; 2) the same specimen under different partitions will speed up to different
extents, which is closely related to the experimental hardware, however the number of illuminating beams has no

significant effect on the speedup.

Keywords: ptychography, phase retrieval, parallel computing
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