0254-6124/2021/41(5)-769-09 Chin. J. Space Sci. =R AF 24|

YANG Xiaojun, LI Yefei, WANG Houmao, WANG Yongmei, FU Jianguo. Bayesian and least square method for tempera-
ture inversion of adjacent space atmosphere based on oxygen A-band (in Chinese). Chin. J. Space Sci., 2021, 41(5): 769-777.
DOI:10.11728/¢jss2021.05.769

ETES A HERIEEZEXSEERER
N 5/ RENEE

WRE S ERTC ERA
E u]j(jﬁ 1,2,3,4 ,ﬁ.}% 1,3,4

L(hEBFEREER EE R L JEa 100190)

(R EBIER R RGBSR L 100049)
S(REEZMIBHEWAL A E H LW E L3 100190)
(P EBEREE RS HEAEARE ALRE L5 100190)
S5(ETETHEFRN L 200240)

 OE ETHES A BB EESABOE AT IV UL 28 (aI SR B R BB, AMT e T DL R e/ —
WA AL, 80km LI, {EMEH R 66~337 Ih: ST DU IR A = %314 761.59, 762.2,
764.05 nm {9 FHIRETHENBIH 5.52, 3.94, 4.73K; R B/ FeBEH OBIREFHMEA BN 1057, 7.04,
8.80K. fEMELL Yy 6~34 mf: T DU BIE BB = 4 54 0 R SR P4 By 18.27, 1218, 18.2TK; R
F B/ D ety SRR 2 TS H K 10318, 68.79, 85.98 K. B4 S, HT UL B R S BT s, FI
FEU % BT BOR S AT ARAEIE, 756 WA MR T 3RE T B M, NIRRT R R BRI T4 RE 7.
3 A7 B AR W30 23 D) R B F SO B SR TR AR S T 2%, 0 A B o0 Y (3L £ WAk b S0 T 41 30 0 B 2 S
BERLAE T iR L.

FERIE WK A BB WRIEZSIE, R

hESES P352

Bayesian and Least Square Method for Temperature
Inversion of Adjacent Space Atmosphere

Based on Oxygen A-band

YANG Xiaojun'?34 LI Yefei® WANG Houmao!3*
WANG Yongmeil?3*  FU Jianguo®3+*

1(National Space Science Center, Chinese Academy of Sciences, Beijing 100190)

2(School of Astronomy and Space Science, University of Chinese Academy of Sciences, Beijing 100049)

* EZEH KRB RGN H B (41704178)
2020-01-14 KB EHK, 2020-05-08 YEIE EH
E-mail: 569653045@Qqq.com



770

Chin. J. Space Sci. = R#FFIR

3(Beijing Key Laboratory of Environment Exploration, Beijing 100190)

4(Key Laboratory of Science and Technology on Environmental Space Situation Awareness,
Chinese Academy of Sciences, Beijing 100190)

5(Shanghai Institute of Satellite Engineering, Shanghai 200240)

Abstract This paper shows that the atmospheric temperature profile in near space is inverted
based on the simulated data of adjacent radiation in oxygen A-band. Based on the inversion results,
the characteristics of two different inversion algorithms, Bayes and least square, are analyzed and
compared. Below 80 km, the mean inversion errors of the three spectral lines based on Bayes inversion
at 761.59, 762.2 and 764.05nm were 5.52, 3.94 and 4.73 K, respectively, after adding the noise with
a signal-to-noise ratio of 103. The mean inversion errors of the least square inversion were 10.57,
7.04 and 8.80 K, respectively. The mean inversion errors of the three spectral lines based on Bayes
were 18.27, 12.18 and 18.27K, respectively, after adding the noise with a signal-to-noise ratio of
102.

Research results show that the inversion method is based on Bayes theory, the inversion results to

The mean errors of the least square inversion were 103.18, 68.79 and 85.98 K, respectively.

make use of a priori information constraints and correction, in the case of noisy a more reasonable
solution is obtained, which improves the inversion precision and anti-interference ability. It lays a
solid foundation for the research and development of the algorithm for detecting the adjacent space

atmosphere temperature on board and provides theoretical guidance for increasing the signal-to-noise

2021, 41(5)

ratio of spectral instruments to improve the inversion accuracy of temperature.
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Fig.7 Temperature inversion error as the SNR is 6~34
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