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Fig.5 The IOD (initial orbit determination) result of the LEO target with observational time intervals from 4 to 30 s
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Fig.6 The IOD result of the MEO target with observational time intervals from 30 to 300 s
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Fig.7 The IOD result of the HEO target with observational time intervals from 90 to 300 s
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Fig.8 The IOD result of the GEO target with observational time intervals from 60 to 360 s
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Table 3 The IOD results of space targets
Arc length/s a /km i/° Q4w+ M)/°
LEO Target 15 7228.804  0.0069 94.621 239.345
MEO Target 120 21537.184 0.0010 55.193 0.001
HEO Target 160 22943.740 0.6294 67.506 44.969
GEQO Target 180 42361.418 0.0001 0.017 29.999
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A New Initial Orbit Determination Method Based on
Space-based Three Lines of Sight

ZHAO Ke-xin'?®  GAN Qing-bo*?*? LIU Jingh?3
(1 National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012)
(2 Space Debris Observation and Data Application Center, China National Space Administration, Beijing 100012)
(8 University of Chinese Academy of Sciences, Beijing 100049)

AsstracT In this paper, a new initial orbit determination (IOD) method for space-based optical surveil-
lance is proposed. The problem that orbit calculated result converges to observation platform itself orbit in
process of 10D using optical observation measurements is discussed. The IOD problem using space-based
angle-only measurements is transformed into the problem of solving nonlinear equations of slant-ranges
based on semi-latus rectum equation and improved Gaussian equation. The analytical form of the non-
linear equations of slant-range is derived. A method to remove the singularities of nonlinear equations is
proposed. The search range is narrowed by using orbital energy constraint. Finally, the properties of the
roots of nonlinear conditional equations are verified and analyzed by using space-based observation data.
The effectiveness of the method is verified by using the simulation observations from LEO (Low Earth
Orbit) observation platform to LEO, MEO (Middle Earth Orbit), GEO (Geostationary Earth Orbit) and
HEO (Highly Elliptical Orbit) targets.

Key words astrometry, methods: numerical, initial orbit, orbital determination
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