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Abstract : Aiming at the industrial pain points of high R&D cost, long cycle and high on-site trial-and—error
risk in the design and commissioning stages of traditional industrial automation control systems,
an optimization scheme for industrial automation control system based on electronic simulation
technology is proposed. Taking the linear motion control module of an automated production line
as the research object, an electronic simulation platform is constructed relying on multidisciplinary
technologies, and the whole process of system modeling, simulation analysis, parameter optimization
and physical verification is completed in sequence. The experimental results show that the optimization
scheme can shorten the system commissioning cycle by more than 40%, improve the control
positioning accuracy to +0.1 mm, greatly reduce the hardware trial-and—error cost, and significantly
enhance the stability and reliability of system operation. The engineering application of this technology
provides a feasible technical path for the design and optimization of industrial automation control
systems in intelligent manufacturing scenarios, and has high engineering promotion value.

Keywords : electronic simulation technology:; industrial automation; motion control; PID parameter
optimization; intelligent manufacturing; system modeling
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