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Abstract

This paper constructs a collaborative optimization framework for e-commerce logistics from the
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perspective of traffic engineering to address three major bottlenecks: route planning, capacity
scheduling, and multi-agent coordination. Lightweight heuristic algorithms are designed for high-
concurrency scenarios: an improved Clarke-Wright savings algorithm integrated with time-window
penalties and real-time traffic condition verification; a nearest-neighbor greedy matching mecha-
nism overlaid with dual-verification of load capacity and time efficiency; and a lightweight collabo-
ration protocol built upon APIs and message queues. Empirical analysis using ten-thousand-level
order data from the “618” shopping festival in Yuhang District, Hangzhou demonstrates that the
framework significantly improves vehicle utilization and response speed while reducing empty-
load rates, providing a cost-effective solution with quick deployment and short payback period for
small and medium-sized logistics enterprises.
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