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Denoised and wide swath thermal imaging technology
based on low rank matrix approximation
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(1. Key Laboratory of Space Active Opto—-Electronics Technology Shanghai Institute of Technical Physics
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2. University of Chinese Academy of Sciences Beijing 100049 China)

Abstract: A denoised and wide swath thermal imaging technology based on low rank matrix approxima—
tion ( LRMA) was proposed to solve the problem of low signal-to-noise ratio ( SNR) of thermal ima—
ging system noise in strong background and weak signal scene. This technology utilized array whisk
broom mode to realize wide swath imaging and construct strict observations. The denoising low +ank
matrix of observations was solved via weighted nuclear norm minimization ( WNNM) . Experiments
showed that the technology had high peak signal to noise ratio ( PSNR) and denoising robustness. Both
of imaging width and detection sensitivity were improved. The technology has certain application value
in the field of weak target recognition and large area investigation.
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Fig.1 Schematic diagram of array scanning
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Fig. 3 Simulated scanning with wide
swath imaging
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Table 1 Parameters and conditions of experimental device
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Fig.5 The contrast of denoised image with different methods BRI
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