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Modeling and Calculation of Atmospheric Transmittance
of Infrared Radiation Based on Neural Network

XI Jian-hui, LI Qing-qing, FU Li

(School of Automation of Shenyang Aerospace University, Shenyang 110136, China)

Abstract: A neural network model for estimating the atmospheric transmittance of infrared radiation

is established on the basis of the experimental temperature data of a blackbody measured at fixed points.

After the temperature of a blackbody is measured at different distances, a BP network is introduced to

adaptively learn the underlying regulations of the measured data. The functional relationship between

the current measuring distance and the measured temperature is set up. The actual temperature of the

target is calculated accurately. The simulation result shows that the built BP network can learn the

sample information effectively and the nonlinear atmospheric transmittance model established can solve

the problems such as the difficult calculation of atmospheric transmittance of infrared radiation due to

the complicated influences.
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tnc = τa[ε0t
n
0 + (1 − ε0)tnu] + (1 − τa)tna (1)
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]^ (m) 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5

333 K dd_ee (K) 333 333.1 332.8 332.7 332.6 332.7 332.5 332.5 332.3 332.1 332 331.8

373 K dd_ee (K) 373 372.9 372.7 372.8 372.7 372.6 372.4 372.4 372.3 372.1 372 372.1

�fg`a τa 1.0000 1.0000 0.9944 0.9937 0.9913 0.9919 0.9872 0.9872 0.9832 0.9785 0.9761 0.9739

(a) bfh 333 K d�fg`agci (b) bfh 373 K d�fg`agci
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