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Study on the periodic error in ptychographic iterative
engine imaging”
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Abstract
Based on the analysis of the periodic error in the reconstructed image of the ptychographic iterative engine (PIE),
the cause in mathematics for this kind of error is found out, and then a method is proposed to eliminate it. By replacing
the 2D periodic scanning of fixed step interval in common PIE imaging with the 2D raster scanning of changing step
interval, the periodical error in the reconstructed images can be dramatically reduced, and then the accuracy of the PIE

imaging is remarkably improved. Both the theoretical investigation and numerical simulations are presented.

Keywords: coherent diffraction imaging, phase retrieval, reconstruction error

PACS: 42.25.Fx, 42.30.Rx, 42.30.—d DOI: 10.7498/aps.63.034208

* Project supported by the Natural Science Foundation of Jiangsu Province, China (Grant No. BK2012548).

1 Corresponding author. E-mail: cheng.liu@hotmail.co.uk

034208-5


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.1088/1367-2630/12/3/035017
http://dx.doi.org/10.1088/1367-2630/12/3/035017
http://wulixb.iphy.ac.cn/CN/abstract/abstract55518.shtml
http://wulixb.iphy.ac.cn/CN/abstract/abstract55518.shtml
http://wulixb.iphy.ac.cn/CN/abstract/abstract50902.shtml
http://dx.doi.org/10.1016/S0304-3991(01)00134-6
http://dx.doi.org/10.1107/S0567739469001045
http://dx.doi.org/10.1364/AO.21.002758
http://dx.doi.org/10.1364/JOSAA.4.000118
http://dx.doi.org/10.1063/1.1823034
http://dx.doi.org/10.1063/1.1823034
http://dx.doi.org/10.1103/PhysRevLett.93.023903
http://dx.doi.org/10.1103/PhysRevLett.93.023903
http://dx.doi.org/10.1016/j.ultramic.2006.07.007
http://dx.doi.org/10.1016/j.ultramic.2006.07.007
http://dx.doi.org/10.1103/PhysRevLett.98.034801
http://dx.doi.org/10.1103/PhysRevLett.98.034801
http://www.ncbi.nlm.nih.gov/pubmed/22395621
http://dx.doi.org/10.1016/j.ultramic.2009.05.012
http://dx.doi.org/10.1016/j.ultramic.2009.05.012
http://dx.doi.org/10.7498/aps.63.034208

	1引 言
	2PIE成像基本原理
	Fig 1

	3周期性结构出现的误差分析
	4周期性误差的消除
	Fig 2
	Fig 3
	Fig 4
	Fig 5
	Fig 6


	5结论和讨论
	References
	Abstract

