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Fig. 1 Predictive Orbit Error Before and After Smoothing Filtering
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Tab.1 Project of Orbit Prediction
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Application of Artificial Neural Network to Orbit Prediction of
BeiDou Navigation Satellites

LI Xiaojie! GUO Rui' HUANG Jin* ZHU Ling feng' TAN Hongli' DONG Engiang'
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2 Beijing Institute of Remote Sensing Information, Beijing 100192, China

Abstract: Autonomous orbit determination of satellites is important to improve the availability of a
satellite navigation system, and depends on high-precision orbit predictions. The orbit predicted with
a dynamics model has the problem of high dilution. To solve this problem, a method is proposed to
improve long-term orbit predictions for BeiDou satellites based on an artificial neural network (ANN)
model. We developed an ANN model based on the dynamics model, in order to determine the variation
characteristics in the orbit prediction errors by learning and training historical orbit prediction errors.
We used this ANN model to improve the accuracy of orbit predictions by estimating and correcting
prediction errors. For medium-term and long-term orbit predictions, experimental results showed that
orbit prediction errors after the application of the proposed ANN model were less than those based on
the dynamic model. The effectiveness of the improvements varies with different satellites and initial
epochs. The error of orbit predictions for the 15-day prediction was reduced to 19 m from 318 m; and,
for the 30-day prediction, was reduced to 49 m from 1 757 m. The improvement ratios for the 15-day
and 30-day predictions were 41%~80% and 32% ~88%, respectively.
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orbit prediction; digital filtering; smoothing
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