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Experimental study for coding computational imaging
and quality evaluation of reconstructed image
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(1. Key Laboratory of Space Active Electro-Optical Technology, Shanghai Institute of Technical Physics,
Chinese Academy of Sciences, Shanghai 200083, China;
2. University of Chinese Academy of Sciences, Beijing 100049 , China)

Abstract: Infrared focal plane array detector suffers from problems including the lack of localization
technology of infrared devices, intrinsic non-uniformity, and low signal-to-noise ratio (SNR). The
costs for image acquisition, transmission, and storage became higher and higher for the applications of
aerospace imaging. To overcome these difficulties, this paper analyzed the principle of computational
imaging system, and the compressive sensing theory was introduced for imaging. Then the imaging
prototype was built, and compressed and uncompressed imaging had been investigated. Finally, the
method of the signal subspace analysis was introduced for quality evaluation of the reconstructed image,
and the SNR of the reconstructed image was estimated using this method. Experimental results demon-
strate that the SNR estimation method is accurate and effective, which can give a reasonable number of
samples required for the actual compressed imaging.

Key words: computational imaging, compressed sensing, image quality evaluation, signal-to-noise
(SNR) estimation, subspace analysis
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Table 1 The MSE and PSNR of reconstructed imaged un-
der different sampling times
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Fig. 15 The curves of MSE and PSNR
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times using subspace analysis
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Table 2 The SNR estimation of reconstructed image under
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nalysis methods
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