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Simulation and Comprehensive Performance Evaluation of the Integrated
Space—Ground System for Low Earth Orbit—-Enhanced BeiDou Navigation
Satellite System

ZHANG Qin' WANG Le' LAI Wen' WANG Qining' LONG Zhengxin'
1 College of Geological Engineering and Geomatics, Chang’an University, Xi'an 710054, China

Abstract: Objectives: The integration of low earth orbit (LEO) constellations into the BeiDou satellite
navigation system has been under consideration, aiming to establish a global coverage space—time network
through the fusion of high, medium, and low earth orbit constellations. However, it should be noted that
the LEO constellation is currently in the construction phase, and there is a lack of comprehensive simula-
tion and performance evaluation for the LEO-enhanced BeiDou system. Methods: Therefore, In this con-
tribution, research is conducted centered around the highly realistic simulation and comprehensive perfor-
mance evaluation of the LEO-enhanced BeiDou system, a sophisticated simulation model of the LEO con-
stellation was developed by integrating actual measurement data and space physics theoretical models, and
then a comprehensive performance evaluation method for the LEO—-enhanced system was proposed, and an
integrated space—ground platform for simulation and comprehensive performance evaluation of the LEO-
enhanced BeiDou system was designed and established, the research findings revealed the performance en-
hancement effects of the LEO constellation on the existing navigation system. Results: The results indicate

that, on the system—terminal, the LEO augmentation improves the precision of BeiDou’s high—precision
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products while simultaneously reducing the limit on the number and distribution of ground stations. On the

user—terminal, the inclusion of LEO satellites holds the potential to reduce the convergence time of BeiDou

precise point positioning to less than 10 minutes. Conclusions: The research results provide theoretical and

practical support for the development of the LEO-enhanced navigation system.

Key words: LLEO constellations; LEO-enhanced BeiDou system; highly realistic simulation; comprehen-

sive performance evaluation
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Framework of Simulation and Comprehensive Performance Evaluation of the Integrated

Space-Ground System for LEO-Enhanced BDS
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