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Application of Compressed Sensing in the Streak Camera Imaging
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Abstract: It is found that the resolution of the striations is reduced from the center to the edge. In order to
improve the edge spatial resolution of the streak, the compression sensing is applied to the X-ray streak
camera imaging system. The compressed sensing reconstruction model is constructed for the streak
camera, the compressed sensing objective function is implemented by orthogonal matching method, and
the reconstruction parameters are optimized. After the original image is compared with the reconstructed
image, the result shows that the contrast ratio of the compressed sensing reconstruction is 5% higher
than the original; the limit resolution is 2lp/mm higher than the original image, furthermore, the
improvement effect far from the central area is better than that of the central area. The compressed
sensing reconstruction can improve image contrast ratio on the edge of image, thus, the static spatial
resolution of the image is improved.
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(a) Schematic diagram of streak camera static experiment (b) CS-OMP realization flow chart
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Fig.1 Schematic diagram of experiment and soft realization flow chart
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(a) Streak tube (b) Cathode (c) Test field of the streak camera
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Fig.2 The photo of cathode,streak tube and the spatial resolution test field of the streak camera
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(a) Reconstruction success rate and sparisty level (b) Reconstruction success rate and measurements number
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Fig.3 The relationship between reconstruction success rate and sparisty level, measurements numbers
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(a) Sreak camera static test image (b) CS-OMP reconstruction image
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Fig.4 Comparison of streak camera static test image and CS-OMP reconstruction image
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(a) Central line strength graph of original image (b) Central line strength graph of reconstucted image
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Fig.5 Comparison of central line strength graph in streak camera static image
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Table 1 Comparison of the static spatial resolution test data of the streak camera
Streak spatial Distance from o ) ) CS-OMP Limit
. CTF Limit spatial resolution CS-OMP CTF . .
resolution the center of 1% /a 1y % spatial resolution
* mm
/(p s mm™") the axis/mm ! P ! /(p* mm ")
22 1.2 21.6% 31 23.7% 32
18 4.7 30.2% 28 35.2% 30
12 8.2 45.1% 23 50.1% 25
10 11.7 48.4% 20 55.8% 23
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Table 2 Comparison of dynamic image contrast of streak camera

Resolution Original CTF  CS-OMP CTF  Original CTF  CS-OMP CTF  Original CTF ~ CS-OMP CTF

/(p s mm™ ") I I @) (@) i i
23 22.3% 27.4% 18.2% 23.6% 10.2% 15.1%
25 21.1% 26.5% 17.4% 22.5% 9.1% 14.6%

(a) Dynamic defocused original image (b) CS-OMP reconstruction dynamic image
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Fig.6 Comparison of streak camera dynamic defocused image and CS-OMP reconstruction image
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