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Lie group representation of infrared imaging grayscale variation

with distance
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Abstract: The infrared imaging grayscale variation caused by the influence of atmosphere on infrared
radiation transmission is a problem that infrared target tracking application needs to cope with. The law
of infrared imaging grayscale variation in Lie group was modeled, which was important to design an
efficient and robust target tracking algorithm. Firstly the infrared radiation transmission model was
analyzed, and then the brightness model of infrared imaging was derived by considering the mechanism
of infrared imaging. Furthermore, it was theoretically proved that the infrared imaging grayscale variation
caused by the atmosphere obeyed the Lie group structure, and a non-Euclidean mathematical
representation of the infrared imaging grayscale variation was proposed. Finally, according to the infrared
imaging grayscale variation model, the field experimental data collected under different environments were
fitted. The regression analysis results demonstrate the correctness of the model, which validates the
rationality of the Lie group representation of the infrared imaging grayscale variation.
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Fig.1 Sketch map of atmospheric radiation transmission
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Fig.2 Infrared images collected at different distances. White box

marks material 1, and black box marks material 2 in the

enlarged region
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Fig.5 Regression results of the third set of data
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Tab.1 Evaluation results of the first data set

Correlation coefficient 4
InAL(s) 0.98 1.05e-17
Li(s) 0.95 1.29¢-13
Ly(s) 0.96 2.48e-14
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Tab.2 Evaluation results of the second data set

Correlation coefficient 4
InAL(s) 0.96 2.35e-15
Li(s) 0.94 4.11e-13
Ly(s) 0.95 1.51e-13
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Tab.3 Evaluation results of the third data set

Correlation coefficient P
InAL(s) 0.96 2.32e-16
Li(s) 0.92 6.62e—13
Ly(s) 0.95 1.61e-15
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