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Interpolation error of position
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Fig.2 Interpolation error of uniform nodes
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Fig.3 Interpolation error of non-uniform nodes
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Table 1 Comparison of computation efficiency between point-by-point integration

method and integration interpolation method

point-by-point integration integration interpolation
‘ num cpu_time/s num cpu-time_1/s cpu-time2/s cpu_time_3/s
0.00 2242525 28.640625 1205 0.015625 0.296875 0.312500
0.05 2242513 31.265625 1439 0.015625 0.281250 0.296875
0.10 2242513 28.015625 1220 0.015625 0.296875 0.312500
0.15 2242513 27.796875 1209 0.015625 0.281250 0.296875
0.20 2242513 30.578125 1261 0.031250 0.281250 0.312500
0.25 2242526 28.281250 1365 0.031250 0.296875 0.328125
0.30 2242526 28.468750 1469 0.031250 0.296875 0.328125
0.35 2242526 30.375000 1573 0.031250 0.296875 0.328125
0.40 2242539 28.125000 1651 0.015625 0.281250 0.296875
0.45 2242564 28.859375 1703 0.031250 0.296875 0.328125
0.50 2242552 28.078125 1766 0.031250 0.281250 0.312500
0.55 2242565 28.531250 1818 0.031250 0.281250 0.312500
0.60 2242578 28.109375 1896 0.031250 0.296875 0.328125
0.65 2242591 27.984375 2000 0.046875 0.296875 0.343750
0.70 2242617 27.937500 2182 0.031250 0.281250 0.312500
0.75 2242643 29.171875 2338 0.031250 0.281250 0.312500
0.80 2242669 28.203125 2607 0.046875 0.281250 0.328125
0.85 2242695 31.671875 2869 0.031250 0.281250 0.312500
0.90 2242747 28.125000 2923 0.062500 0.296875 0.359375
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An Efficient and Precise Method for Calculating the
Dense Ephemeris of High Eccentricity Orbit

DAI Zhi-jun’? XU Jin'?
(1 Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210023)
(2 University of Chinese Academy of Sciences, Beijing 100049)
(8 Key Laboratory of Space Object and Debris Observation, Nanjing 210023)

AsstrAacT Space target detection and cataloging are an important topic for spacecraft
safety, the large number of space targets makes the workload of orbit calculation very
heavy. Although the analysis method has a fast calculation speed, it cannot adapt to the
processing of high-precision observational data. Therefore, the numerical method will
become an important method for the calculation of the target orbit. The spatial target
cataloging work generally involves the generation and calculation of dense ephemeris,
and the numerical calculation of large eccentricity orbits for this problem has not yet
formed an effective technical means with both calculation accuracy and calculation
efficiency, which is difficult to meet the processing requirements of cataloging. Under
this background, a fast processing method suitable for the precise calculation of dense
orbital ephemeris with large eccentricity is proposed, and the model parameters are
optimized through numerical experiments. Finally, the superiority of the calculation
scheme is confirmed by calculation examples.

Key words large eccentricity orbit, dense ephemeris, high precision, high time effi-
ciency
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