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Development of an Inexpensive Fixed-wing Drone for Volcanic Observations
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Drones are inherently suited for "3D" missions—dull, dirty, and dangerous—with volcanic
observation being a prime example. However, the extreme risks associated with active craters often
lead to the loss of equipment, making the use of expensive drones financially and emotionally taxing.
To mitigate this, the authors have developed a low-cost volcanic observation system by integrating
inexpensive off-the-shelf components, such as motors, flight computers, and airframes. This "low-
hesitation" approach ensures that the potential loss of a drone does not hinder critical research. The
project's final objective is to deploy fixed-wing drones from Yakushima to Kuchinoerabujima for
visual inspections and the collection of volcanic ash and gas. This paper details the current status of
a visual observation system built with affordable products and discusses the remaining challenges
for future practical applications, aiming to balance technical feasibility with the harsh environmental

demands of monitoring active volcanic activity.
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