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Abstract: With the development of sixth-generation mobile communication systems, integrated sensing and commu-
nication (ISAC) is recognized as an important direction for future wireless networks. In large-scale distributed sce-
narios, high-precision positioning still faces challenges such as excessive computational and communication overhead
and unreliable parameters. To address these issues, a multi-level fusion ISAC positioning architecture was proposed:
at the access point (AP) level, sensing signals were preprocessed, and the results were uploaded to the edge distrib-
uted unit (EDU); at the EDU level, the signal-to-noise ratio was mapped to the weights of delay parameters via a neu-

ral network, and weighted least squares local positioning was performed in combination with a geometric dilution of
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precision (GDOP) strategy; at the central processing unit (CPU) level, the reliable parameters uploaded by the EDU

were subjected to secondary dynamic screening and final positioning from a global perspective. Simulation results

demonstrate that the proposed architecture significantly reduces positioning errors across the entire area. Moreover, it

outperforms the centralized scheme in both communication and computational overhead, ensuring good system

scalability.
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