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Abstract

With the continuous expansion of railway freight operations and the in-depth application of intelligent technologies, the use
of directional IoT technology in railway freight measurement equipment has gradually become a key approach to improving
measurement accuracy and transportation efficiency. This study focuses on the application of directional IoT technology in railway
freight measurement equipment, analyzing its technical characteristics, implementation pathways, and current challenges. By drawing
insights from mature international application cases and considering the domestic development context, the study proposes optimized
technical pathways suitable for railway freight measurement equipment in China. Research indicates that directional IoT technology
can significantly enhance the accuracy of measurement equipment and the reliability of data through real-time monitoring, remote
data transmission, and intelligent analysis, thereby ensuring the safety and efficiency of railway freight operations. Additionally,
the study addresses challenges such as network stability, data security, and device compatibility during the implementation process,
proposing corresponding optimization strategies. These findings provide technical support and a theoretical foundation for the future
intelligent and automated development of railway freight measurement equipment.
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