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[Abstract] This paper constructs a stable data interface architecture based on the PLC control system and
environmental data acquisition instruments to meet the needs of environmental data collection in industrial
automation systems. It systematically analyzes the adaptation logic of control signal structures, data acquisition
channel configurations, and protocol mechanisms. A data mapping and fault—tolerant strategy centered on the
Modbus protocol is proposed. The feasibility of the constructed system in terms of real—time performance and
stability is verified through a practical deployment case in a sewage treatment project. This paper points out that
this interface technology can effectively improve the completeness of data collection and compliance with
environmental monitoring regulations, demonstrating good engineering application value.
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