24 10 Vol. 24 No. 10
2016 10 Optics and Precision Engineering Oct. 2016

1004-924X(2016)10-2540-09

*
b
( s 130033)
, 5s 10",
, 50 s 2",
:V423. 4 1A doi: 10. 3788/0PE. 20162410. 2540

Prediction algorithm of close-orbit satellite based on orbit elements
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Abstract: When a photoelectric device can not track the satellite due to the changed intersection angle
of the sun or the orbit blocking, the satellite orbits have to be predicted. Because the traditional orbit
prediction method based on orbit elements can not meet the requirements of real-time and precision
measurement simultaneously, this paper proposes a new satellite orbit prediction method based on or-
bit elements. The movement rule of satellite orbits was analyzed, then the elliptic curves were used to
predict the satellite orbits and to process approximately the orbit equation based on the characteristics
of a low orbit satellite. Some redundancy variable quantities were induced to simplify the calculation
model for satellite orbit, so that the orbit prediction accuracy is greatly increased in guaranteeing a
good real-time calculation. The experiments show that when the linear extrapolation is used to predict
the satellite orbit, its prediction deviation will increase to 10" after 5 s forecasting. However, if the
method presented in this paper based on the orbit elements is used in the prediction, the maximum de-
viation is not more than 2"after 50 s prediction. The method has greatly promoted the prediction preci-

sion of satellite orbit, and makes the photoelectric device implement the ‘blind tracking” for satellites
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when the automatic tracking is become to be invalid.
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Fig. 1 Satellite orbit plane Fig. 2 Eccentric anomaly E and true anomaly f
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Fig. 3 Unit vectors P,Q on orbit plane
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Tab. 1 Partial measurement results
/() /() /km
( ) ( ) ( )
18:28:06 257.803505  30.002432 1483.078756
18:28.07 258. 037723  30.128439 1479. 247968
18:28:08 258.273735  30.254476 1475.437908
18.28:09 258.511553  30.380535 1471.648718 4
18:28.10 258.751191  30.506606 1467. 880573 Fig. 4  Deviation curves between forecasting values
18.28:11 258.992663  30.632679 1464.133640 .
~ based on orbit elements and real measure-
18:28:12 259. 235982  30.758744 1460.408084
18:28:13  259.481161  30. 884790 1456. 704074 ment values
18.28:14 259.728214 31.010808 1453.021776
18.28:15 259.977154  31.136785 1449.361372 4 ’
18:28:16  260.227994  31.262712 1445, 723007 . 50s 0.5"
18.28.:17 260.480748  31.388578 1442.106862 ) 2//( )
18.28.18 260.735429  31.514370 1438.513109 ) °
18:28:19 260.992049  31.640078 1434.941918
18:28:20 261.250622 31.765688 1431.393461 .
18.28:.21 261.511159  31.891190 1427.867912
18.:28:22 261.773676  32.016570 1424.365453
18.28.:23 262.038182  32.141816 1420. 886236 ’
18:28:24 262.304692  32.266916 1417.430447 .
18.28:25 262.573216  32.391856 1413.998260 , 5
18.28:26 262.843769 32.516622 1410. 589850
18:28:27 263.116360 32.641201 1407.205392 °
18:32:18 348.202979  30.045148 1487.074590
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(a) a
2 (a) Orbit forecasting errors of satellite a
Tab. 2 Fitting coefficients
Ax —1319282. 000
By —929142. 375
Cy — 745234, 000
Ay 4885904. 000
By —4978468. 938
Cy 186132. 000
Ay 4690528. 000
B, 1934006. 313 b

(b)Orbit forecasting errors of satellite b
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