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Abstract

To address the core technical bottlenecks of “seeing but not spraying accurately” and “capable of
computation but limited by flight endurance” in precision pesticide application for plant protection
drones, this study proposes an edge-intelligent spraying system based on FPGA dynamic vision. The
system, built upon a dynamic vision processing architecture, integrates edge computing capabilities
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and optimizes adaptive threshold algorithms, achieving a closed-loop rapid response from percep-
tion to decision-making and execution. Test results demonstrate that the system exhibits advantages
of low latency, high recognition accuracy, and low false detection rates in complex farmland environ-
ments, alongside significantly improved energy efficiency. Compared to traditional solutions, this
system shows marked improvements in spraying accuracy, operational efficiency, and endurance,
providing a viable technical pathway for the intelligent upgrade of plant protection drones.
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Figure 1. Flowchart of the dynamic visual pesticide application system based on FPGA
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Figure 2. Hardware platform schematic diagram
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Figure 3. Physical photo of the camera
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Figure 4. Internal structure diagram
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Figure 6. Vector quadrant division diagram
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Figure 7. Design diagram of CORDIC preprocessing and single-iteration circuit
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Figure 8. Histogram statistics and threshold calculation
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Figure 9. Block diagram of the improved design using the frame difference method
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Figure 15. Sample image of target detection
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Table 1. Test results table for different thresholds
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Table 2. FPGA resource utilization table
5% 2. FPGA BRFER®

IR fiE F AL
Total logic elements 8772/10,320
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Table 3. Power consumption meter
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Figure 16. Timing waveform diagram
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Figure 17. Margin distribution chart
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