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Correction method for Fourier ptychography microscopy imaging with motion sample
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University, Shenzhen 518055, China; 2. Department of Biomedical Engineering, Tsinghua University, Beijing 100084, China; 3. Depart-
ment of Physics, Tsinghua University, Beijing 100084, China; 4. Corporate Technology Imaging & Data Processing for Emerging
Markets, Siemens Ltd., Beijing 100102, China

Abstract: Objective To solve the problems of sample motion in Fourier ptychography microscopy (FPM) by designing a new
data sampling and reconstruction method combined with translational correction and rotational correction, and analyzing
results. Methods The LED board was alternately illuminated. The phase correlation method was used for translational
correction, and Hough transform was used for rotational correction. The obtained results were tested by using simulated data,
and the error was analyzed. Results With the correction data, reconstructed results were clearly recognized, while those from
control group without correction data were almost unrecognizable. The validity of correction program was verified.
Conclusion The correction method is suitable for FPM sample correction with translation and rotation, improving the quality
of reconstructed results, enhancing the robustness, and expanding the scope of FPM method.

Key words: motion sample; Fourier ptychography; microscopy; image reconstruction; image registration
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Fig.1 Sketch map of Fourier ptychography microscopy (FPM)
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a: Light—field image without motion

Region of interest (ROI) is circled by red dotted line square.
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Fig.3 Flowchart of correction procedure
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B4 FBREMESER
Fig.4 Result of motion correction
a: Original sampled dark-field image with noise and without correction; b: ROI after correction; ¢ and d:
Reconstructed intensity and phase images from corrected ROI region group; e and f: The first control group,
FPM reconstruction result using motion images without correction; g and h: The second control group,

reconstruction without motion.

a: Result of experiment group b: Control result without correction c¢: Control group without motion
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Fig.5 Result of target correction

Group a in Fig.6 is correction results, group b is results without correction. Fig.6al, a2, a3 are the Fourier
space, intensity reconstruct result and phase result, while fig.6b1, b2, b3 are those of control group.
Bo MEERIERRE

Fig.6 Results of rotation correction
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