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Abstract: When the electro-optic tracking system is used for space target tracking, it is difficult to extract the target
from the field of view occasionally due to the impact of electromagnetic interference, cloud cover or earth shadow
etc., and the closed-loop tracking system can barely work in severe cases. At this point the predicted orbit can be
used to guide the system to ensure smooth scanning and tracking. In this paper, random sample consensus
(RANSAC) algorithm is introduced, which has been widely used in feature extraction in computer vision, to achieve
higher prediction accuracy. The loss function of RANSAC algorithm is improved and the WRANSAC algorithm is
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proposed according to the distribution of observed data, which is used to deal with the limited observation data in
real time to track the space target. After the algorithm is adopted, the fault tolerance of observation data is improved
and the sensitivity of the model is reduced. The accuracy and robustness of the prediction results are much better
than that of the least squares method. The validity of the WRANSAC algorithm is proved by the comparison between

the predicted trajectory and the actual trajectory.
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Overview: Monitoring and tracking the space debris (referred to as space target) is an important work of electro-optic
tracking system. When measuring and tracking space targets in medium and high orbits, due to the long distance be-
tween the targets and observation station, the equivalent magnitude is relatively high. In order to enhance the detection
capacity of tracking system, the aperture of electro-optic detectors is generally designed to be large. Meanwhile, the field
of view of electro-optic detectors is usually small, namely angular component level, for the sake of suppressing the stray
light in atmospheric channel. When the space target is shielded by clouds or enters the shadows or penumbra of the
earth, the target image cannot be extracted from the field of view of CCD (charge coupled device) camera, the
closed-loop tracking of the system cannot be barely work in severe cases. In this case, theoretical orbital data can be used
to guide the mount of the system, which keeps track of the target in a short time. However, a large number of
high-precision observation data in previous tracking process is discarded. In the absence of multi-station intersection
measurement and orbit determination for space targets, guiding and tracking by predicting trajectory is an important
way to solve this problem. In this paper, a real-time prediction and tracking algorithm based on short-arc observation
data is studied in the background of single station which cannot be intersected.

Random sample consensus (RANSAC) algorithm, which has been widely used in feature extraction in computer vi-
sion, is introduced in this paper to achieve higher prediction accuracy. The loss function of RANSAC algorithm is im-
proved according to the distribution of observed data. Considering the fact that smaller errors are usually caused by
noise from the interior point and larger errors may be affected by external points, and the boundary between the inner
points and the outer points is usually imprecise in practice, the error within the threshold range is taken into account to
increase the penalty for larger errors and decrease the penalty for smaller errors. What’s more, the improved loss func-
tion has a continuous first derivative and varies more gently near the threshold, the sensitivity of the algorithm to thre-
shold is further reduced. The improved algorithm is called WRANSAC algorithm.

The WRANSAC algorithm is proposed according to the distribution of observed data, which is used to deal with the
limited observation data in real time to track the space target. After the algorithm is adopted, the fault tolerance of ob-
servation data is improved and the sensitivity of the model is reduced. The accuracy and robustness of the prediction
results are much better than that of the least squares method. The validity of the WRANSAC algorithm is proved by the
comparison between the predicted trajectory and the actual trajectory.
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