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Design of super resolution system for single pixel imaging
results based on Fourier spectrum acquisition
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Abstract: Single pixel imaging is the key technology to solve the problem of imaging in non-visible wavelengths because it only needs a
single point detector without spatial resolution to obtain the spatial information of the target object and reconstruct the image of the object.
The development and application of this technology in high resolution space have the problems of large data collection and slow imaging.
Therefore, this paper designs a Fourier single-pixel microscopy super resolution imaging system to improve the efficiency and quality of
existing single-pixel microscopy imaging. Firstly, a single-pixel microscopic super resolution imaging system was built, and a deep
learning-based super resolution model was introduced to improve its imaging resolution, so as to quickly obtain high-resolution object
reconstruction images. Experimental results show that under the same light intensity signal acquisition time, the imaging resolution can
be improved nearly 9 times, and its peak signal-to-noise ratio reaches 28 dB, which effectively improves the imaging efficiency of single
pixel microscopic imaging under the condition of high resolution.

Keywords : single pixel imaging; microscopic imaging; deep learning; super resolution
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Fig. 1 Schematic of a single pixel microscopic

imaging experimental device
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Fig.2 Network structure of training algorithm
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Fig.4 Experiment of single pixel microscopic imaging

A1 A AR R TE i v Sl LA AR i, L RMR RE
FR AR AR L A IR 4, WA SCR T T R
IS AR A A B BLIE IR 28, an HAE5 10% ,30% 11
LR BRI RORFE LS, 153 T 10% 30% R
B4 HER N 128x128 AP A, H A% ir 5 B 1] 43 3104 6
17 min, SEEZERAE S PR, B B R A 2
AR 2 5 Al A D bR AR R AH 2 R R T
TR

TR 5(a) | (b) W2 R AFERT LE 5256 (5] I (i 15
ML (PSNR) , Hat B A= (5) , iF A 45 R sk 1
R,

MSE =h,%2 Y (X(in) = Y(ij))?

wi=1 j=1
(2" -1)°
MSE (5)

K1 MSE 2 10% RFEHREUR X (i,57) il 30% R KL

PSNR = 10lg




513

(AR SR B O 0 U R GBI 177 -

(a) 10%FREZR

(a) 10% sampling rate

(b) 30%RAE =R
(b) 30% sampling rate

K5 JORAERURES

Fig.5 Image of under sampled imaging results
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Fig. 6 Comparison of super resolution algorithm results
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