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Abstract: In modern hospital operation and management, logistics transmission efficiency is directly related to the level of medical
services, clinical response speed, and overall operating costs. With the development of smart hospital construction, the pneumatic
logistics rail car system, as a high-speed, safe, and automated logistics transmission method, has become an important link in the rapid
allocation of experimental specimens, drugs, pathological samples, and other materials. However, there are still issues such as unstable
network communication, route conflicts, uneven scheduling, congestion and delays during system operation, which affect overall
operational performance. Therefore, this study analyzes the optimization of system scheduling algorithms and the improvement of
network reliability from two aspects. The study first explores the characteristics of logistics tracks, traffic load models, and the
interaction mechanism between transportation nodes; Then, based on the timeliness requirements of hospital logistics business, a
priority based dynamic scheduling algorithm, a load balancing strategy based on predictive models, and a conflict resolution
mechanism are proposed; Finally, analyze the path to improving system reliability from the perspectives of network architecture,
redundancy design, real-time monitoring, and fault-tolerant strategies. The research results indicate that the collaborative optimization
of intelligent scheduling and reliability design can significantly improve the efficiency and stability of hospital logistics systems,
which is of great significance for building high-level smart hospitals.
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