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Abstract To improve the non-uniformity of infrared output images, the two-point correction and neural network
algorithms are commonly used. However, the two-point correction algorithm cannot overcome the influence of
environmental temperature drift effectively. Due to the slow convergence speed of the neural network algorithm, the
still images using the neural network algorithm gradually integrate to the background, and the moving target
appears an artifact. So a multiple background sampling adaptive non-uniform correction algorithm is proposed, and
multiple groups of high- and low-temperature backgrounds are collected at different temperature points. The
relationship between the achieved non-uniform correction coefficient and the environmental temperature is fitted by
means of the least square method, and the adaptive non-uniform correction is implemented based the change of the
environmental temperature. Test results show that this method is simple and feasible, and it can effectively
overcome the influence of environmental temperature drift.
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Fig. 4 Flow chart of multiple background sampling adaptive non-uniform correction algorithm
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Fig. 7 Non-corrected image and corrected images using different correction algorithms at environmental temperature of 22 °C.
(a) Non-corrected image; (b) corrected image using two point correction algorithm; (c) corrected image using neural

network algorithm; (d) corrected image using multiple background correction algorithm
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Fig. 8 Non-corrected image and corrected images using different correction algorithms at environmental temperature of 28 °C.
(a) Non-corrected image; (b) corrected image using two point correction algorithm; (c) corrected image using neural

network algorithm; (d) corrected image using multiple background correction algorithm
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Table 1 Comparison of peak signal-to-noise ratio under different algorithms at different environment temperatures

RPSN
Environmental
temperature /°C Non-corrected Two point correction Neural network Multiple background
image algorithm algorithm correction algorithm
3 6.8569 7.3845 7.3236 7.4587
5 6.8156 7.3638 7.3327 7.4469
8 6.7748 7.3476 7.3409 7.4488
11 6.7632 7.3234 7.3512 7.4516
14 6.7386 7.3105 7.3608 7.4495
17 6.7242 7.2986 7.3713 7.4502
20 6.7167 7.2814 7.3805 7.4497
23 6.6915 7.2631 7.3806 7.4508
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