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[Abstract] This article focuses on the design research of non—standard automated assembly system based on
machine vision, and explores systematically the problem that traditional assembly methods are difficult to meet
diversified production needs. By analyzing the system's functional requirements, designing a layered architecture,
and clarifying key technical indicators, we will focus on optimizing the hardware selection, image processing
algorithms, and calibration compensation methods of the machine vision module to improve visual positioning
accuracy; Simultaneously carry out mechanical structure topology optimization and customized design of end
effectors, and construct a visual mechanical collaborative control strategy to achieve dynamic assembly error
compensation. The experimental platform testing shows that the system can significantly improve the assembly
efficiency and accuracy of non—standard components, providing technical support for flexible automation
production in complex manufacturing scenarios.
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