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m 3 PC3 16 5000 2235 1353 0948 2135 0.985 0985 0991 0943
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AP (HHANRHDFERE) DTE

mAP50-95: 10U % 05~0.95 MEIEHT 005 ZAr TZ LS 1=4ED AP DI
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We created 20,200 annotated images from UAV images of coastal forests of Japanese black pine in
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two districts of Toyama Prefecture. These images were taken by using different machine models,
in different seasons, and at different times during the period 2019 to 2021. Pine wilt damage
phases were classified as early, middle, and late. First, we excluded 10% of the images for
testing purposes, and the remaining 90% were equally divided into five. We then used the 5—fold
cross—validation method to create an object detection model by using small, medium, and large
models of YOLOvb. Among the 15 learned models, we adopted fold 4 of the medium model, in which
the fitness value used for the decision of learning discontinuation was the largest, as the best
model. The mAP50 value of this model was 0.994, which was higher than that of any preceding
studies. Precision verification of the best model by using the data for testing revealed that
the mAP50 value was 0.994, meaning that sufficient precision was obtained. The results of
automatic detection of pine trees affected by pine wilt disease by using the best model derived
from the UAV images taken on 31 October 2024 and the results of an on—site survey conducted
separately were compared. The comparison showed that 45 of the 51 affected trees were successfully
detected by automatic detection; that is, the detection rate was 88.2%.
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