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Optimization of navigation accuracy and field application
effect of intelligent agricultural machinery
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Abstract

Against the backdrop of accelerated agricultural modernization and digital transformation, precision agriculture has emerged as
a critical pathway to address the fundamental challenges of “who will farm the land and how to farm it effectively.” Intelligent
agricultural machinery navigation technology serves as the core enabler of precision farming. Functioning as the “smart brain”
of agricultural production, navigation systems empower agricultural machinery with autonomous driving and precision operation
capabilities. These systems enable uniform row spacing control, precise fertilizer distribution, and accurate trajectory tracking
throughout the entire farming cycle—from sowing and fertilization to harvesting—thereby minimizing seed and fertilizer waste
while enhancing operational efficiency and crop yields. This study aims to overcome the accuracy limitations and adaptation
challenges of traditional navigation systems in complex field environments. By providing technical support for large-scale, cost-
effective implementation of intelligent agricultural machinery navigation technology, the research seeks to elevate China’s precision
agriculture capabilities and contribute to food security and high-quality agricultural development.
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