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Positioning Technology
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Abstract: With the advent of the era of digital economy and deep space exploration, the global unified spatiotemporal reference has
become a new type of infrastructure supporting major national strategies. This study systematically explains the scientific driving
force of Earth system dynamics and quantum precision measurement theory for the construction of spatiotemporal references,
analyzes the precision positioning method system integrating multi-source technologies and its global service capabilities in
scientific research and industrial transformation, and reveals the coordinated evolution mechanism of mutual promotion between
spatiotemporal references and positioning technologies. In response to the dual challenges of current geophysical effect modeling and
observation network security, it proposes breakthrough paths based on relativistic positioning, low-orbit constellation networking,
and independent model research and development, providing theoretical support and technical solutions for building an independent
and controllable global spatiotemporal service system.
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