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Abstract: Atmospheric transmittance is an important factor affecting the operating distance of an in-

frared imaging system. In the process of atmospheric transmission, the infrared radiation may be affected

by the selective absorption of atmospheric molecules, scattering and complicated weather conditions. This

makes the atmospheric transmittance become a complex parameter. A spectral bisection method is used

to calculate the atmospheric transmittance. Firstly, the MODTRAN software is used to calculate the

atmospheric transmittance of each spectral line at a certain distance and establish a database. Then,

the spectral region is divided at a certain interval and the atmospheric transmittance in each mini spec-

tral region is calculated by calling the database. Finally, the calculated result is put into the model to

calculate the operating distance of the infrared system. Compared with the calculation method which

uses constant or average atmospheric transmittance, the calculation accuracy of the proposed method

is improved. The effects of detecting height, humidity and fog on MRTD and operating distance of an

infrared imaging system are calculated and analyzed.
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5�;=@< =E> (HgCdTe)

F > 1.7 =EAFG (µm) 28

?5?@ (mm) 125.0 =EAAG (µm) 25

BC@AH 0.80 =E>A> 288×4

BD (f/sec) 25.0 6CÆDIF (µm) 8.4

;=EE 0.8 6C D∗(cm·Hz1/2W−1) 2.3e+11

BBCJA/F (rad) 0.15708/0.0524 7>IK 8.0∼13.0
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