Artificial Intelligence and Robotics Research A T % gk 51128 A#F 5%, 2024, 13(1), 1-8 Hans Y
Published Online February 2024 in Hans. https://www.hanspub.org/journal/airr
https://doi.org/10.12677/airr.2024.131001

ET T AHAHE BV Y OLOVSHAM 22 %
EEMERR

MmEL

nEMARAER AR, = B

ks HiH: 20234F10A27H; FHHEM: 20244F1H26H; KA HM: 20244F2A5H

H E

MR BRI ERERARNER, HMNOMMEREREIR, FEFETRMNAIBE TR, X
FERETRBNBANEE, BRERSEMNARHERERILT. BADIAF=A R, &
WAEBSRGKREEEEREYW, FEEAEEERME, EFRANPRET 8. A TEHHEARE, KT
BIEXT A Ebr 5 5 FRFI7E N AR R B R R . A, RBFFCRA T 53k B AR & HoR
YOLOVSHHATRAA LR % A M, 28325001 epochfiilgk, SZBL T 0.88HIF-HK5 % (mAP). A SRR H
T —FATEANNHL LA SRENER TR, INEREER, AHEXSEN RN ARETHE
IpE R

KA

WAL IUR, YOLOVS, Bipill, SWEFES, MoABREN

The Study of Pine Wood Nematode Disease
Detection Using YOLOv5 Based on
Unmanned Aerial Vehicle Aerial Images

Mengda Yang

School of Information Science, Yunnan University of Finance and Economics, Kunming Yunnan

Received: Oct. 27", 2023; accepted: Jan. 26", 2024; published: Feb. 5, 2024

Abstract

Pine Wood Nematode Disease is a serious affliction damaging forest trees, caused by the tiny pine
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wood nematode. This nematode primarily parasitizes pine trees and other conifer species, leading
to the gradual decline and eventual death of infected trees. The disease not only threatens the fo-
restry industry but also has a significant impact on the stability of ecosystems due to its highly
contagious nature, spreading rapidly in forest ecosystems. To curb the spread of pine wilt disease,
strict quarantine and control measures have been adopted by various countries, including restric-
tions on the international trade of wood and wood products to prevent the spread of the nema-
tode. Additionally, this study utilized advanced target detection network technology, YOLOV5, for
monitoring pine wilt disease. After training through 500 epochs, it achieved an average precision
(mAP) of 0.88. The paper also proposes a real-time and efficient monitoring solution using drones,
enhancing the monitoring and control of pine wilt disease and providing robust support for re-
search and application in related fields.
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Figure 1. Pine wood nematode disease
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Figure 2. YOLOV5 network architecture
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Figure 3. Dataset example
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Figure 4. Expriement result
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Formula 1. Precision calculation formula
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Formula 2. Recall calculation formula
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Hrr, False Negatives (FN) 2 5 74 o fe k6 21 ) B b dice: .

AP (Average Precision)sgfiaxf TR0, FTLATHE —A AP, M T EEZIMNRNIERE. AP
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mMAP (Mean Average Precision) 2 FT 25711 AP {EL[1)-F3518 . & & —Fiont 2 28000 B Asar il v B (1) 2 A4
FERE, JRBR TR ZAN KA B TERE.

N R IL G A EROHEEE TR, KR B HERE A G SR KA R ) R Sk SRR
SEANATUHE S AN [R) DL R HE R o5 I UE S B IR A MR R R R AR TR R R, fERX — N, AHFACR A
YOLOV5 Hirkaillp4s 5 FasterRCNN #E4TLLEL, LB AW LT KA H) YOLOVS MZRfE L7 5T 1%
FABEE o

AT FEHEFE 2 (AR A NVIDIA Jetson AGX Xavier 141574, Jetson AGX Xavier J&— k&
PEREMIIR A TR &, B840 T NVIDIA 1) Volta 2884 GPU, #if5 512 4~ CUDA # L. HEHEXT H 4 R
w4 1 iR,

Table 1. Comparison of experimental results of object detection model
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FATKJ  E E E 10 pics/minute 5 pics/minute
SEKALAT(30 A1) FE R (7] 12 mins 32 mins
I Fof AU I 3 13 frames/minute 3 frames/minute
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