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Error Analysis of Conjunction Calculation and Visible Time Duration
Prediction for Space-Based Space Surveillance
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Abstract; The orbital prediction errors of the satellite and the space target are introduced into the mission planning of
space-based space surveillance. The error analysis methods for the conjunction calculation and the visible time duration
prediction are proposed. The transformation of covariance from the RSW orbit-based coordinates system to the RAE
parameters (range, azimuth, and elevation) is deduced on the basis of method for transformation of covariance and the
formulae of conjunction calculation. The error analysis methods of visible time duration are discussed by introducing the
relative velocity and the angular rate for LEO and GEO target observations respectively. The examples indicate that the
relative error between one from this paper and result from Monte-Carlo method is less than 4% . The standard deviations of
visible time duration for LEO and GEO targets under typical orbit error are 0.2 s and 3 s, respectively. This method is
helpful for the mission planning and guiding of attitude maneuver and camera pointing, and the requirement analysis of orbit
prediction accuracy for space-based observation.
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Fig.1 Condition of visual accessibility

for space-based optical observation
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Fig.2 Transformation from RSW coordinates to RAE parameters
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Fig.3  Analysis of observation time error of GEO object
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Table 1  Position and velocity
coordinates of the satellite and the LEO object
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