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Abstract

To address the numerous drawbacks of traditional manual spraying of biological agents, an automatic
biological agent spraying device was designed. The device features a structural framework composed
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of a base plate and support frame, with a core mechanism consisting of a shifting mechanism and a
spraying mechanism. Auxiliary components include a liquid storage tank and a water pump, along
with a timing control system centered on an STM32 microcontroller. It enables preset spraying
schedules and automatic start-stop intervals. Through coordinated movement and rotation spray-
ing, it achieves multi-directional, gap-free, and uniform application. This not only enhances spray-
ing efficiency and agent utilization but also reduces labor costs and prevents personnel injuries,
making it suitable for agricultural automation scenarios such as crop cultivation.
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Table 1. Pain points and analysis of existing bioagent spraying devices in the market
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Figure 1. Engineering diagram of the device structure
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Figure 2. Schematic diagram of the internal structure of the sprinkler head for rotating spraying
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