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REAL TIME MEAFUREMENT OF ATMOSPHERIC
OPTICAL PROPERTIES

WU Rong-Hua, WANG Jiang-An, REN Xi-Chuang, LI Ke
(Electronic Engineering College, Naval University of Engineering, Wuhan 430033, China)

Abstract: Because of the nonuniformity and instability of atmosphere, it is very difficult to obtain real-timely and precisely
a band of infrared atmospheric extinction coefficient with MODTRAN atmospheric transmission software and any other tradi-
tional methods. The nonlinear function relationship between the input and output of neural network can be obtained via the
relation among the atmospheric optical properties at different wavelengths in the near-infrared band by generalized regression
neural network. Then the atmospheric optical properties at other wavelengths can be further derived through real-time inver-

sion of the data at certain wavelength measured by laser radar. The method was proved to be effective in obtainning real-

timely the near-infrared atmospheric optical properties of a band in actual combat conditions.
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Fig. 1  The structure of GRNN
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Table 1 Data of training patterns

A B 3 X, Ao T/F,
5 0.5 1.0 0.532  1.060 0.925
10 0.5 1.0 0.532  1.060 1.050
15 0.5 1.0 0.532  1.060 1.700
20 0.5 1.0 0.532  1.060 2.770
25 0.5 1.0 0.532  1.060 4.020
30 0.5 1.0 0.532  1.060 5.110
5 1.0 2.0 0.532  1.060 0.849
10 1.0 2.0 0.532  1.060 1.180
15 1.0 2.0 0.532  1.060 1.950
20 1.0 2.0 0.532  1.060 2.830
25 1.0 2.0 0.532  1.060 2.872
30 1.0 2.0 0.532  1.060 2.940
25 1.5 2.0 0.532  1.060 2.872
30 1.5 2.0 0.532  1.060 2.940
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Table 2 Testing pattern data and Testing results

Testing pattern data

A B C A, Ao /F,

25 1.5 2.0 0.532 1. 060 2.872

30 1.5 2.0 0.532 1. 060 2.940
Testing output results( spread =0. 1)

25 1.5 2.0 0.532 1.060 2.829

30 1.5 2.0 0.532 1. 060 2.850
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Fig.2  Analysis of the network approaching error
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Fig.3  Analysis of the network forecasting error
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