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Abstract

5G communication technology, characterized by high bandwidth, low latency, and massive connectivity, provides new technical
support for intelligent logistics information systems. However, the complex distribution of nodes, diverse data types, and strong
heterogeneity of terminals in logistics scenarios still lead to issues such as link congestion, latency fluctuations, and excessive energy
consumption during information transmission. Starting from the characteristics of 5G network architecture, this paper analyzes the
causes and influencing factors of real-time logistics information transmission latency, and constructs an integrated optimization
model based on network slicing, edge computing, and adaptive routing. Through comparative experiments and scenario simulations,
the results show that this model can effectively reduce average latency by approximately 45% in multi-node high-concurrency
environments, while improving transmission reliability and energy efficiency. The study proposes three latency optimization strategies
from the perspectives of network-layer resource scheduling, data-layer intelligent traffic diversion, and system-layer collaborative
control, providing technical pathways and theoretical support for the efficient operation of intelligent logistics and the intelligent
upgrading of information transmission systems.
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