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Development of Prototype of Pesticide Spraying System for Vespa
velutina nigrithorax Hive Using Agricultural Drone
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Abstract The damage to beekeepers due to the Asian hornet is serious. Various methods are used to
control the Asian hornet. A hornet hive is difficult to remove because of its location. Agricultural drones
are suitable for removing the hive because they can fly, and various working devices can be attached.
Accordingly, a prototype of a pesticide spraying system for Asian hornet hives was manufactured and
tested. The prototype consisted of a spraying system, a perforation device, a monitoring system, and a
remote control system. The remote control performance of the prototype was tested, and it operated
normally. The accuracy of the perforation device and the spraying system was good, up to 5m, with
reasonable precision. Holes were made due to the use of a perforation device in 5m. Therefore, it is
necessary to approach the hive within 5m with the operator control using this spraying system. The
developed prototype was effective in controlling the Asian hornet hive in the field. This prototype is
expected to help reduce the number of Asian hornet populations by making final prototypes by
performing improvements.
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Fig. 1. Block diagram of pesticide spraying system
for Vespa velutina nigrithorax hive using
agricultural drone
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Fig. 2. 3D modeling of pesticide spraying system
for Vespa velutina nigrithorax hive using
agricultural drone
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Fig. 3. View of spraying system

Table 1. Specification of water pump

Maximum power 150W
Opening flow 5L/min

Working Pressure 0.35Mpa
Protection level P67
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Fig. 4. View of perforation system
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Fig. 5. Assembly of Pesticide Spraying System
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Fig. 6. Indoor experiment of pesticide spray
system
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Fig. 7. Performance test of spray and perforation
device
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Fig. 8. Outdoor experiment of pesticide spray
system
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