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Fourier single-pixel imaging with defocused light source and its
optimization

JIA Jinyi, LI Zongguo, WANG Biao, LLIU Zhandong, WU Feng, LI Hongguo”
(School of Science, Tianjin University of Technology , Tianjin 300384, China)

Abstract: As a novel imaging technique, Fourier single-pixel imaging has potential applications in many
fields such as 3D imaging. In order to promote the application of Fourier single-pixel imaging, we investi-
gate the impact of light source defocusing on Fourier single-pixel imaging and its optimization strategy in
this paper. Applying Gaussian model to describe the defocusing,we analyze theoretically Fourier single-
pixel imaging with defocused light source. Then employing digital light projector modulated by Fourier
basis pattern as the light source, we investigate the influence of the defocusing on the peak signal-to-
noise ratio PRy of Fourier single-pixel imaging by changing the defocused parameter of the light source.
The results show that the more the light deviates from the focus of light field, the worse the imaging
quality. Correspondingly,the PRy of the reconstructed image decreases from 28. 4 dB to 20. 5 dB. In
terms of this problem,we explore an adaptive strategy to optimize the defocused image which combines
adaptive filter with blind deconvolution,the PRy of the optimized image improved by 1. 4—4. 0 dB. It is
helpful to the application of Fourier single-pixel imaging in complex environments such as long-distance
imaging.
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daptive filter; blind deconvolution
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Fig. 1 Schematic diagram of Fourier single-pixel

imaging with defocused light source
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Fig.2 Experimental set-up of Fourier single-pixel

imaging with defocused light source
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Fig.3 (a) Results of Fourier single-pixel imaging
with focus light source; (bl)—(b10) Images of
object obtained under the different defocusing

parameters of 1—6,8,10,12,14,respectively
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Fig.4 The PRy of reconstructed images changes

with the defocusing parameter
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Fig.5 (al) Result of Fourier single-pixel
imaging with focused light source; (c1)—(c10)
Optimized Fourier single-pixel imaging results

of Fig.3 (bl)—(b10) ,respectively
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