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Single pixel imaging with weak energy illumination
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An optical set up for the measurement in high definition type of single
pixel imaging has been constructed. The proposed single pixel imaging system has been experimentally
verified with the constructed setup.As results of experiments, it can be shown that the constructed
set up can output an image with more than mega pixels.
Next, digital signal processing for image reconstruction suitable for the proposed single pixel
imaging has been studied.A procedure based on deep learning with convolutional neural network model
is originally developed. The developed procedure has been numerically estimated.
It has been found that the procedure is useful from the viewpoint of high image quality and low
computational costs. Also, the Eroposed method is verified to be effective for high sensitive
imaging in the condition of weak energy illumination.



(Cs;
Compressive Sensing) (M. Duarte,
IEEE Signal Processing Magazine, 83, 2008)
2
Cs
100
100
SPI
@
1
N><N N
N 1
SPI N
N? N?
NP> N?
N><N
o
‘u\ 1—14 1 i
1
\ B '
| 1 b'_l, r":/' 1 EE Detector
leg:l | 1 Ll n
LED “ Cyl:n;ncallons pattem Object Lens
LED
10um

B ST DRI A— IV DS

LED



1280x 720 60fps
1 50MHz

)

B3 RERERAEICALVE
TAMTY—F

C. F. Higham et al., R. Murray-Smith, M. J. Padgett & M. P. Edgar,"Deep
learning for real-time single-pixel video,”™ Scientific Reports, 8, 2369 (2018) .
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Image reconstruction for single pixel imaging with row patterns illumination
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Study on optical signal processing for single pixel imaging
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High definition single pixel imaging
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