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Abstract:

With the proliferation of edge devices, edge storage—as critical infrastructure for edge intelligence, faces challenges including

exponential data growth, imbalanced resource utilization among edge data centers, and significant fluctuations in read/write
latency during prolonged operation. To address these issues, an MF-Sinkhorn algorithm based on optimal transport theory is
proposed. The method constructs a multi—factor cost matrix integrating node resource status, service performance, and
request distance, then dynamically optimizes storage node selection through Sinkhorn iteration to achieve global optimal
resource matching. Experiments demonstrate that compared with traditional nearest—neighbor strategies, this approach
improves storage balance by 2.91% and reduces average write latency by 6.01%, effectively resolving resource imbalance in
multi—edge data centers and providing an efficient storage scheduling solution for edge intelligence scenarios.
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