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Abstract: In order to meet the real-time requirements of large-scale data acquisition and transmission in aviation
intelligent manufacturing, an edge computing system with multi-level management capability based on asynchronous
Optical Packet Switching (OPS) technology is proposed to meet the requirements of real-time acquisition, security
interaction and predictive analysis of multi-source, massive, easy to construct and distributed data. An all-optical
packet conflict resolution mechanism based on recyclable optical fiber delay line (Rec-FDL) is proposed. The stability
and delay analysis model of the system are established, and the simulation analysis is completed. The results show
that the average longest packet waiting time of Rec-FDL conflict resolution mechanism is 7.63ns, while that of
traditional data retransmission (PRA) mechanism is 16.85ns. Therefore, Rec-FDL conflict resolution mechanism can
solve the data conflict locally within the exchange node, which can avoid the path delay caused by PRA mechanism,
and is more conducive to the expansion of the system.

Key Words: intelligent manufacturing; edge computing; optical packet switching; stability; latency

Received: 2021-01-15; Revised: 2021-04-15; Accepted: 2021-05-20
Foundation item: Aeronautical Science Foundation of China (2019ZH069003)



