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[Abstract] Addressing issues such as high energy consumption during field operations, inappropriate parameter
configurations, poor operational adaptability, and a significant proportion of inefficient tasks, this study first
analyzes the impact of equipment parameters, field conditions, and human management factors on operational
performance, employing range analysis to identify key influencing factors. Optimization strategies were
developed covering parameter selection, operational routes, machinery design, and intelligent control systems,
followed by simulation analyses and field comparative trials. Results demonstrate that optimization increased
hourly machinery utilization by 21.4%, reduced fuel consumption by 14.3%, and significantly improved
operation compliance rates. By integrating multi—factor coupling analysis with field experiments, this study
enhances agricultural machinery performance evaluation methods, providing valuable insights for parameter

tuning and field operation management to support cost reduction and efficiency improvement in agriculture.
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