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Abstract; As a pivotal industry supporting China’s national economy and social development, the textile industry requires
further intelligent advancement. Air-jet looms, as crucial weaving equipment in the textile industry, play an indispensable
role. As a core component, the control system of the air-jet loom has a decisive impact on its performance and level of intelli-
gence. To address the challenges of complex air-jet loom processes and high coupling of software modules, a control system
development approach based on a quantum framework is proposed. This approach combines the event-driven quantum pro-
gramming framework and the concept of activity-oriented objects, achieves the layered design of the air-jet loom control sys-
tem software, resolves the coupling issues between functional modules, and reduces development complexity. This paper de-
signs the software and hardware architectures of the dual core control system with ARM and field-programmable gate array
(FPGA), develops intelligent functionalities such as parameter optimization and safety monitoring, builds an experimental
platform, tests major functional modules, achieves features such as 10 milliseconds of high-voltage opening and 150 millisec-

onds of low-voltage holding for electromagnetic valves, and verifies the feasibility of the system design. This system has a
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good application prospect of markets and provides valuable references for the design and development of air-jet loom control

systems.

Keywords: air-jet loom; control system; ARM; quantum framework; event-driven programming; activity-oriented ob-

ject
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