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Abstract To solve the problem of low resolution of catadioptric omnidirectional imaging, a system of catadioptric
omnidirectional compressive imaging system based on coded aperture is designed. After the analysis of the
relationship between point spread function and measurement matrix, the design of coded aperture pattern based
on random point spread function is proposed. The coded aperture is programmably controlled with the relay lens
and spatial light modulator. The high resolution of omnidirectional image is sparsely reconstructed based on
omnidirectional total variation combined the characters of catadioptric imaging. The optic imaging platform is built
to verify the effectiveness and practicability of catadioptric omnidirectional compressive imaging through the
simulation experiment and actual equipment. The problem of low resolution of catadioptric omnidirectional imaging
is solved effectively. The proposed method has important meaning in promoting the applications of catadioptric
omnidirectional imaging in related fields.
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Fig.1 Sketch map of compressed imaging based on coded aperture
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Fig.2 Sketch map of backward projection for omnidirectional image
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Fig.3 Sketch map of the simulation system
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Fig.4 (a) Captured image without mask; (b) captured image with Marcia mask; (c¢) captured image with Bernoulli mask; (d) captured
image with Gaussian mask; (e) super—resolution result from Fig.(a); (f) reconstruction result from Fig.(b);

(g) reconstruction result from Fig.(c); (h)reconstruction result from Fig.(d)
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Fig.5 Partial enlarged drawings of simulation results in Fig.4 (e)~(h)
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Table 1 Comparison of SNR for reconstruction results at different masks
Fig.4(e) Fig.4(f) Fig.4 (g) Fig.4 (h)
SNR 14.1776 17.7078 18.9514 19.2348
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Fig.6 Realization way of the proposed coded aperture
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Table 2 Detailed parameters of LCoS

Display type Reflective LCoS
High resolution 1280 pixelx1024 pixel
Active are 17.43 mmXx13.95 mm
Pixel pitch 13.62 mmX13.62 pm
Contrast ratio >200:1
Reflectivity 60%
Pixel fill factor 93%

0411004-6



....

&7 Y1 B 4 ) R 4 U E B
Fig.7 Platform of catadioptric omnidirectional compressive imaging system
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Table 3 Parameters of relay lens

Type Edmund #49665
Diameter 25 mm
Effective focal length 50 mm
Back focal length 44.12 mm
Edge thickness 7.42 mm
Operating temperature -20 C~80 C
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Fig.8 Experimental results. (a) Original image; (b) captured image without mask; (c¢) captured image with Bernoulli mask;

(d) super—resolution result from Fig.(b); (€) reconstruction result from Fig.(c)
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