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Abstract

Equipment requirement, quality of reconstructed image, and reconstruction time are important factors in the re-
alization of thermal-light ghost imaging system. In this paper, we propose a new ghost imaging scheme with multiple
speckle patterns, named multiple speckle patterns differential compressive ghost imaging scheme. In this scheme, the
high temporal resolution requirements for detectors is reduced by continuously detecting multiple independent speckle
patterns. We eliminate the background and other noises in ghost imaging system by using differential ghost imaging
method. And the reconstruction time is effectively reduced simultaneously to improve the reconstructed image quality
by introducing the compressive sensing techniques. Numerical results show that for the two-level grayscale “N” image,
the mean square error, in using the proposed scheme with 8000 measurements, is reduced by 96.9%, and the peak signal
to noise ratio has improved by 15.1 dB, in comparison with those using the original multiple speckle patterns ghost
imaging scheme with 35000 measurements. For the eight-level grayscale “Pepper” image, the peak signal to noise ratio
is enhanced by 11.4 dB. The proposed scheme also can decrease the requirements of detection equipment to improve the

image quality, and reduce the reconstruction time. Therefore, it may have a broad application prospect.

Keywords: ghost imaging, compressive sensing, differential, speckle patterns

PACS: 42.50.Ar, 42.30.Va, 42.30.Wb, 42.30.Ms DOI: 10.7498/aps.64.014202

* Project supported by the National Natural Science Foundation of China (Grant No. 61271238), the University Natural
Science Research Foundation of Jiangsu Province, China (Grant No. 11KJA510002), the Specialized Research Fund for the
Doctoral Program of Higher Education of China (Grant No. 20123223110003), the Priority Academic Program of Jiangsu
Higher Education Institutions, China, and the Jiangsu Key Laboratory of Image Processing and Image Communication,
China.

1 Corresponding author. E-mail: zhaosm@njupt.edu.cn

014202-7


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.1364/OL.37.001067
http://dx.doi.org/10.1364/OE.20.016892
http://dx.doi.org/10.1088/0256-307X/29/7/074216
http://dx.doi.org/10.1088/0256-307X/29/7/074216
http://dx.doi.org/10.1126/science.1234454
http://wulixb.iphy.ac.cn/CN/abstract/abstract55505.shtml
http://dx.doi.org/10.1103/PhysRevA.86.063817
http://dx.doi.org/10.1103/PhysRevLett.104.253603
http://dx.doi.org/10.1103/PhysRevLett.104.253603
http://dx.doi.org/10.1109/TIT.2006.871582
http://dx.doi.org/10.1109/MSP.2007.914731
http://dx.doi.org/10.1109/MSP.2007.914731
http://dx.doi.org/10.1016/j.crma.2008.03.014
http://dx.doi.org/10.1063/1.3238296
http://dx.doi.org/10.1063/1.3238296
http://wulixb.iphy.ac.cn/CN/abstract/abstract51954.shtml
http://dx.doi.org/10.1088/1674-1056/23/5/054203
http://dx.doi.org/10.7498/aps.64.014202

	1引 言
	2针对多散斑图的差分压缩鬼成像 方案
	Fig 1

	3数值仿真
	Fig 2
	Fig 3
	Table 1
	Table 2
	Fig 4


	4结 论
	References
	Abstract

