5536 % 5510 b/ = = SO Vol. 36, No. 10
2016 4F 10 A ACTA OPTICA SINICA October, 2016

RO )2 0 BRI A < I 5 e S
MEE? KEHE K KT £ AV

VR RUER TR AR R SR L VIR B A 210094
PR AU TR VL AR A OLTE AR SR AR T SE R, VIR B AT 210094

WE EOREEALFEMBARLRESAWERN BAIRZ —, K10 E 20T %M 8RS D65 MG A W&
B 1 A S O g M L ) B SHE T 1] H 25 2t L 3 A [R) RUAR R b R A T HLAE 1 22 s g . (i L e S 2
A AR T AR (FPMD 2 3 4F 2 & Ji& 18— o B3+ 530 AR R G Al 3 o [m) R 52 i B R AR 7 40 7 o 42 4t 58 1l i
ST AR RE ) . FPM BARJRAE 2013 AR A W4 L A2 i T HAVE T R . m o PR 8 ARG 51 2
Mo AR R O A 7R B E W B2 R R S SRS TR R AT e, AR S R A
BAGHE R G5 R B SGHE D7 R S LA D7 I A FPM A AIE 5% BLAR L I 450 8RN fe o HE R R AT T 4R IR T B
AE 1Y — S8 5 i () 1 LA B 4 5 T Be B R 92 )

KER MERRG: HERG: BEUE: MAIKE; B EEEAR

FESES 0436 XEkFRIZAE A

doi: 10.3788/A0S201636.1011005

Fourier Ptychographic Microscopy: Theory, Advances, and Applications

SunJiasong'* Zhang Yuzhen® Chen Qian® Zuo Chao'*
''Smart Computational Imaging Laboratory, Nanjing University of Science and Technology,
Nanjing, Jiangsw 210094, China
> Jiangsu Key Laboratory of Spectral Imaging & Intelligent Sense, Nanjing University of Science and Technology,
Nanjing, Jiangsw 210094, China

Abstract High resolution is one of the goals that optical microscopy techniques always pursue till now. Despite the
current innovations of microscopy systems'functionality and performance, the confliction between high resolution and
large field-of-view has become increasingly prominent, limiting its applications greatly in many areas. As a new-type
computational imaging method, Fourier ptychographic microscopy (FPM) has been introduced in recent years, which
provides a wide-field high-resolution imaging capability by recovering the intensity and phase distributions
simultaneously. Although FPM has just been proposed in 2013, it has received extensive attention and researches in
the field of optical microscopy, biomedicine, and life sciences because of its large field of view, high resolution,
quantitative phase imaging and many other advantages. A review is given to introduce the research status,
applications and some recent advances in FPM from its basic principles, experimental systems and imaging
modalities, advanced recovery method of system and algorithm. The changeling problems as well as future research
directions are also discussed.
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Fig. 1 Flow diagram of iterative reconstruction of Fourier ptychographic microscopy™
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Fig. 2 Reconstruction results of Fourier ptychographic microscopy
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Fig. 3 OTF and imaging results of coherent microscopy, partially coherent microscopy and Fourier ptychographic microscopy
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