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Abstract: Due to the effect of atmospheric refraction, the space objects (e.g. stars, aircraft, and so on)
observed from ground-based optoelectronic telescopes always have positions that different from their actual
ones. The lower the elevation of the space objects, the more obvious the effect of atmospheric refraction
becomes, and hence the larger position difference will be deduced. To position the space objects with high
accuracy, it is necessary to correct the effect of atmospheric refraction. In order to improve the correction
accuracy of atmospheric refraction effect during the observation of space objects with low elevations, the
correction curves of atmospheric refraction effect were obtained by retrace —scanning fixed stars in the
neighborhood of the orbit of space objects, based on the original model for correcting and computing the
effect of atmospheric refraction. At last, through large amount of experimental demonstration and
polynomial curve fitting, a new expression was proposed for the correction of atmospheric refraction effect
with low elevation observation. The computation results from several experiments show that, during the
observation of mission space objects with infrared long-wavelength system, the initial elevation reduced to

2° from 10°, the capture time for the mission space objects with infrared long—wavelength brought forward
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more than 50s, and the critical characteristic points (e. g. assembly separation) of the mission space objects

could be observed. The experimental results indicates that, our proposed method can be used to reduce

effectively correction error of atmospheric refraction effect with low elevation observation, to improve the

capability and accuracy in the process of capturing and tracking the mission space objects with infrared

long-wavelength systems, and has great worth in actual engineering and practical application area.
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Tab.1 Atmospheric refraction error calculated by

approximate formula(7=393K,H=79.135kPa)

Elevation/(°) Refraction/(") Elevation/(°) Refraction/(")

4 64.279 3 12 21.146 6
5 51.376 3 13 19.469 3
6 42.765 6 14 18.027 8
7 36.607 6 15 16.775
8 31.982 5 16 15.675 4
9 28.379 3 17 14.702
10 25.491 5 18 13.833 7
11 23.124 19 13.054
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Fig.1 Theory trace of an aircraft
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Fig.2 Residual curve varying with elevation
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Fig.3 Residual curve varying with elevation after retrace scanning
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Fig.4 Fitting correction curve of atmospheric refraction
Xt 4 B 522 MR A A 2 RRAT AR 55 HE AT 5

BEg R 2GR RA N HIER
IEAATE .

P v SR A (B IE SR 523025 W 3 K, 15° 00
0 i B 16,7757 B AR 2= 3.824”, 10° W0 I A0 £7 B ¢
25.4915" AR T 57127 5275 2% Bl A0 £ 04 19 K T
I, B8R 25 70 A R A A 1 38 - 3% /) | 45 SR R
B SCrh R F A& GE J5 3 AR AR A IR B (20° L4 ) AT
A S ol /) R G R v 1 5 R 2 B EROCR W O T R
A0 RIS A v LI AT A R U AR 25 AN
& IE D7 5 RS B 5 DA SRR Y PR, SO R R Y
A8 E J7 75 AT R FH T XA Ff A ) R o v

2 BERMNRSE(T=393K,H=79.135kPa)
Tab.2 Atmospheric refraction error calculated by

correction formula(7=393 K, H=79.135kPa)

Elevation/(°) Refraction/(”) Elevation/(°) Refraction/(”)
4 20.857 12 4.897
5 15.349 13 4.511
6 10.984 14 4.106
7 8.124 15 3.824
8 7.011 16 3.515
9 6.203 17 3.247
10 5.712 18 3.036
11 5.285 19 2.867
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Tab.3 Elevation of discovering target after

correction of atmospheric refraction

Experiment Elevation/(°) Experiment Elevation/(°)
1 6.62 7 23.1
2 11.1 8 7.01
3 9.53 9 3.79
4 5.54 10 2.39
5 3.35 11 2.01
6 4.82 - -
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Fig.5 Observation image by long-wavelength infrared system after

correction of atmospheric refraction
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