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Modeling of the perception-decision coupling mechanism in the embodied
intelligence framework
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Abstract : The application of embodied intelligent systems in complex industrial environments is limited by
insufficient perception accuracy and lagging decision—making response. The essence of this problem
lies in the decoupling architecture of the perception module and the decision—-making module, which
leads to information transmission discontinuity and real-time loss. To address this issue, a perception—
decision—making coupling mechanism based on multimodal data fusion has been constructed. The
spatial geometric features and surface defect information of the target object are obtained through
3D vision and multi-light source collaborative perception technology. Intelligent decision generation is
achieved by combining large—scale data processing and industry vertical decision—-making models.
Real-time data transmission channels and multi-modal feature fusion algorithms are designed on
the software and hardware collaborative platform to form perception data collection and feature
extraction. A closed—loop coupled architecture of decision instruction generation and execution
feedback. Industrial scenario verification shows that this coupling mechanism has achieved micron—
level accuracy and millisecond—level response in applications such as automotive parts, vehicle
inspection, and inspection scenarios in the pharmaceutical and chemical industries, proving the
effectiveness of coupling modeling in industrial intelligent systems.
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