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Abstract

Pine wilt disease is a disease in which Conifers, such as pinus densiflora, myriopathes japonica, pinus
koraiensis, and Pinus parviflora are infected by pine wilt nematodes, and started in North America and
spread to Europe and Asia including Korea, causing enormous damage to forest resources. In particular, due
to recent rapid climate change such as global warming and drought, the spread is accelerating. Recently,
with the development of unmanned aerial vehicle (UAV) operations, forecasting through early detection of
infected trees is being introduced. Especially, the rapid development of artificial neural networks in the
imaging fields is increasing the possibility of automatically detecting infected trees by using UAVs and
many recent studies are challenging it. In this study, we propose a method for automatically detecting the
infected trees from orthophotos taken by UAVs by employing image-based artificial neural networks, which
has been showing excellent performance in object detection. Also, through experiments, we show that the
proposed method is effective in forecasting the infected trees.
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[Fig. 1] Location of study area: Gadeok-ri, Geumseong-myeon, Hadong-gun, Gyeongsangnam-do (left) and
Yanghang-ri, Namha-myeon, Geochang-gun, Gyeongsangnam-do (right)
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(right)
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[Fig. 3] Three types of aircraft used for taking photos (left) and a shot where they are taking photos (right)
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[Fig. 4] Video of wilt disease outbreak area taken by UAVs
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[Fig. 6] The performance of YOLOvS-based model for detecting infected trees
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[Fig. 7] Comparison of ground truth and detection results
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