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Research on Situational Awareness Model of Navigation Satellite
Inter-satellite Link Network Based on Neural Network

WANG Haixue, SUN Jianwei, TIAN Lu
(15th Research Institute of China Electronics Technology Group, Beijing 100083, China)

Abstract: In order to support the stable operation of the inter-satellite link network of navigation satellites, improve the capabili-
ties of monitoring and management in the inter-satellite link network, solve the insufficient problem of monitoring capabilities of the
ground system in the inter-satellite link network state, such as the hysteresis. and predict the insufficient problem of capability in the
future network trend, an inter-satellite link situational awareness model is proposed and constructed, including data preprocessing, in-
dex calculation and situation prediction; The indicators of surveillance network state are obtained by extracting the original telemetry
information; The more complicated indicators of analytical network status, manual rules are first used to filter the data, then the al-
gorithms of data mining are used to extract effective features, and the parameters with greater correlation are selected to synthesize
complex indicators; On the basis, the inter-satellite link network situation is forecasted by using the BP neural network; Through the
experiments, the prediction accuracy of state index is stable at about 98% , and the results show that, the model can effectively per-
ceive and predict the future state of the inter-satellite link network, and can detect abnormal state of the inter-satellite link network,
which is highly feasible to carry out timely processing.

Keywords: inter-satellite link; network situational awareness; data mining; neural network; telemetry data processing
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