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The preliminary application of the combination of Fast R-CNN deep

learning and UAYV remote sensing in the monitoring of pine wilt disease
HUANG Hua-Yi', MA XiaoHang’, HU Lidi', HUANG Yong-Huai', HUANG Huan-Hua'
(1. Guangdong Academy of Forestry Guangzhou, Guangdong 510520, China; 2. Lingxiao ( Beijing)
Technology Co. , Ltd. , Beijing 100083, China)

Abstract: Pine wilt disease ( PWD) poses a huge threat to pine wood forest because of its destructiveness,
rapid spread and difficult prevention and treatment. Finding, locating and cleaning the disease or death
pine trees in time was an effective means to control the spread of PWD. This paper used a small fixed-wing
unmanned aerial vehicle ( UAV) acquisition platform to obtain visible light orthophotograph image and
multispectral orthophotograph image of disease areas of PWD. According to the color change of the pine
needles, the pine trees infected by Bursaphelenchus xylophilus were divided into two categories of diseased
trees and dead trees. The UAV remote sensing orthophoto images were cut into tile maps, and the tile
maps containing diseased trees or dead trees were screened according to the difference in characteristics of
different vegetation index. Training Fast R-CNN depth learning frame formed a final model, and the

distribution maps and location coordinates of diseased trees and dead trees were obtained through the final
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model operation. The results showed that the combination of Fast R-CNN deep learning and UAV remote

sensing could effectively identify the diseased tree and dead tree, the accuracy rate were 90% and 82% ,

the leak detection rate was 23% and 34% . This method could provide technical support for the research

and control of PWD, including the large-scale monitoring of the occurrence status and epidemic dynamics,

evaluation control effects and disaster losses.
Key words: Unmanned aerial vehicle ( UAV) ;

monitor
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tile map, respectively.
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K5 AREIZEAE R K
Fig. 5 Different types of vegetation tile map
TE: A BRI C 20l QAR FEAL FL A PRI AT WLOE R AVAT SR RORE RS A AVAL IS BOh KR Dy E M F 73
SRS H AR FC R R TT DL MR . AVAL S8 BOUR B EHZR R AVAT S5 80h % 8. Note: A, B, and C represented

the visible light image, the AVAI index grayscale image and the AVALI index pseudo-color image of the healthy vegetation tile

map, respectively; D, E, and F represented the visible light image, the AVAI index grayscale image and the AVAI index

pseudo-color image of the abnormal vegetation tile map, respectively.
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Fig. 6 Distribution map of diseased trees and dead trees
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Note: Yellow marks represented diseased trees, red marks

represented dead trees.
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