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Abstract

With the acceleration of agricultural modernization, intelligent agricultural machinery applications continue to expand in production.
Visual navigation has become a core technology for achieving automated operations, where recognition and control accuracy directly
impact efficiency and land utilization. Traditional methods relying on manual features are prone to interference from lighting changes,
crop obstructions, and unstructured environments, demonstrating insufficient robustness. Deep learning, with its powerful feature
extraction and pattern recognition capabilities, offers new approaches for agricultural machinery navigation. This paper reviews
applications of deep learning in path recognition and optimization control, including identification model design, dataset construction
and augmentation, and end-to-end control. Experimental results show that combining convolutional neural networks with attention
mechanisms enables high-precision real-time detection in complex environments, while reinforcement learning and predictive control
enhance path tracking stability and energy efficiency. The study concludes that deep learning-driven visual navigation can improve
the adaptability and optimization capabilities of agricultural machinery, providing robust technical support for intelligent agriculture.
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