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Abstract: 

With the rapid development of information and communication technology, industrial Internet of Things (IoT) 

integrated with wireless technology has been implemented in factory automation and promoted the integration 

of IT and OT. However, compared with the wired communication, wireless communication faces various new 

challenges. Complex and serious electromagnetic interference, dynamic and variable wireless links, and 

blocking of large mobile equipment lead to the difficulties on real-time, reliable and deterministic transmission 

in the fields of factory. By taking the full advantage of time-frequency-space multi-dimensional resources to 

design a cooperative transmission mechanism, it can effectively resist fading, suppress interference, and 

significantly improve end-to-end information transmission performance. In this talk, we will discuss the 

distributed dynamic sensing method and the design of deterministic transmission mechanism for 

heterogeneous data based on field-level industrial IoT. We propose the correlation feature learning mechanism 

and resource pre-allocation strategy for matching processes to avoid the complex handshake overhead under 

the traditional dynamic access mechanism, thus reducing access delay and jitter, and improving resource 

utilization. Time-sensitive network (TSN) gateway devices and testbed are developed to ensure the 

performance of heterogeneous data transmission. It enables the configuration flexibility and dynamic 

networking of on-site devices to enhance the field-level sensing and monitoring capability of industrial IoT. 
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