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Modeling method of cyber physical production
system for ring spinning

YIN Shiyong'*, BAO Jinsong”, TANG Shixi', YANG Yun®
(1. School of Information Engineering, Yancheng Teachers University, Yancheng, Jiangsu 224002, China;
2. College of Mechanical Engineering, Donghua University, Shanghai 201620, China)

Abstract In light of the problems such as long process flow of ring spinning, large variations in fiber
morphology, mixed production continuity and discreteness, and the diverse and complex relationships
between data flow and control flow in the production process, the ring spinning cyber physical production
system architecture was comprehensively studied. According to the " computation, communication, and
control" characteristics of cyber physical systems, the ring spinning cyber physical production system was
defined. On this basis, the fiber flow, data flow and control flow of ring spinning cyber physical
production were analyzed, leading to the establishment of a ring spinning cyber-physical production
system model encompassing " fiber flow-data flow-control flow". Using the model-based system
engineering method, the SysML modeling language was used to specify requirements for the partial models
and full model for the ring spinning cyber physical production system considering " fiber flow-data flow-
control flow". The results show that the proposed modeling method can effectively establish a ring
spinning cyber physical production system model, and has certain reference significance for the intelligent
production of ring spinning.

Keywords ring spinning; cyber physical production system; fiber flow; data flow; control flow;
intelligent textile production
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Fig.1 Integration of fiber flow-information flow-control flow
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Fig.2 Use case model of ring spinning physical production system
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