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Design and experimental study of intelligent measurement
and control system for combine harvester based on deep
learning
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Abstract

Intelligent agricultural equipment is driving the transformation of grain production from experience-based models to data-driven
and smart control systems. While combine harvesters rely heavily on measurement and control systems for operational quality
during harvesting, traditional mechanical and rule-based control methods struggle to adapt to terrain variations, crop diversity, and
fluctuating planting densities. This often results in issues like unstable cutting platform height, inconsistent threshing damage, and
delayed speed adjustments. By leveraging deep learning techniques, this study establishes a visual-sensor fusion intelligent control
system that identifies crop conditions, perceives working environments, and autonomously adjusts parameters. The system achieves
dynamic optimization of cutting platform height, travel speed, and threshing parameters. Through designing and integrating an
intelligent control model, constructing a test platform, and conducting field validation, the research demonstrates that the system
significantly outperforms traditional methods in stubble consistency, speed stability, and loss rate control. The system exhibits
excellent environmental adaptability and robustness, providing an effective technical pathway for the intelligent upgrading of
combine harvesters.
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