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Abstract : The Industrial Internet of Things (lloT) edge computing gateway serves as a critical infrastructure
connecting the field sensing layer, control layer, and platform layer, playing a pivotal role in device
access, protocol conversion, edge computing, data preprocessing, and remote collaboration. As
the scale of industrial field data continues to expand, the variety of device types increases, and the
demand for real-time processing grows, traditional lloT gateways gradually reveal certain limitations
in terms of interface compatibility, computing collaboration, power supply stability, continuous operation
capability, and anti—interference performance. These limitations make it challenging for them to fully
meet the practical needs of multi-source heterogeneous data access and edge intelligent processing
in complex industrial scenarios. To enhance the engineering applicability and system reliability of lloT
edge computing gateways, this paper analyzes the existing issues in the gateway's hardware system,
including interface expansion, edge processing, power consumption control, thermal management,
and industrial protection, based on its hardware components and typical operating environments. It
then proposes systematic optimization strategies from aspects such as multi-interface access and
isolation, main and co—processor collaboration, power supply and cooling systems, storage and
communication modules, and anti—interference and reliability design. The research indicates that
optimizing the hardware system design based on the characteristics of industrial field applications can
improve the gateway' data access capabilities, real-time processing capabilities, long—term stable
operation capabilities, and adaptability to complex environments, providing valuable references for the
construction of edge infrastructure in the Industrial loT.

Keywords : Industrial Internet of Things (lloT); edge computing gateway; hardware system; optimized
design; industrial communication
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