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Abstract

Forests play a key role in sustainable Earth. In terms of agricultural fields, forests prevent soil erosion
by slowing water movement. Also, forests provide us a wide range of resources, such as wood, paper, and
fruits. Even forests fight climate changes by absorbing greenhouse gases. Therefore, it is very significant
for us to manage forests to preserve it. One of main issues concerning forest management is monitoring of
health and growth of trees against forest pests and diseases. Forest pests and diseases are forestry problems
caused by insects and pathogens, primarily fungi in trees. All parts of a tree can become infected, leading
to decreases in wood quality, productivity and occasionally death. This paper presents a comprehensive brief
review for machine learning-based approaches for the prediction of forest pests and diseases. In the paper,
we introduce some noticeable cases for classifying and detecting infected trees from aerial images in some
major researches on forest pests and disease.
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[Fig. 1] A tree infected with the fine wilt disease
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[O2l 3] LiDARAINME
[Fig. 3] An UAV that equipped with a LiDAR sensor

Recent Research Trends of UAV-Based Forest Pests and Disease Detection

I

AMEZOZEN

A=)
=

| 3D-ResCNN

IO
i

—

o %S

Hoj| o|Est

= 29

o

o=

=
(=

oAt 21

XMR[st0f, Q1F7t X0 Af K|
te| ZOf

=

=

)
o % ofEol 2 &

sEHe ZCt AFHozE 22|0fA

oA ofe 2

=
aT
o =80 H=% &

o
il

k=3
—

=
[=!

b

A
(]

588



Vol.10, No.5 October (2021)

Journal of Next-generation Convergence Information Services Technology

SVMOI| A

gst ojojg 8l

o 0|2 7|7tx| cf

NZEY

ujm

Klo

o

UnAFH, ALEH 4

3

| <let

M=
oo

of MAlE ets2

— =
- 7|T‘_—

8% o7olN

10

ol

=

I

15719 Atsstel 280 Mz AAL|0{oF ottt Of

o|5
-_O

]
-

B2t

or
<a
ol
aa
N

ol

b

&7 71 oA

=
[<)

o
HE8He=z

FlEiME dEetel dgelds Al Z20| AFE|0f0F ot HAIZE BX|Of w2t

589



Recent Research Trends of UAV-Based Forest Pests and Disease Detection

References

[11 D. I. Kim, Y. S. Song, G. H. Kim, C. W. Kim, “A Study on the Application of UAV for Korean Land
Monitoring”, Journal of the Korean Society of Surveying, Geodesy, Photogrammetry and Cartography, vol.
32, no. 1, February 2014, pp. 29-38, doi: 10.7848/ksgpc.2014.32.1.29.

[2] S. M. Sung, J. O. Lee, “Accuracy of Parcel Boundary Demarcation in Agricultural Area Using
UAV-Photogrammetry”, Journal of the Korean Society of Surveying Geodesy, Photogrammetry and
Cartography, vol. 34, no. 1, February 2016, pp. 53-62, doi: 10.7848/ksgpc.2016.34.1.53.

[3] K. S. Lee, J. M. Choi, C. H. Joh, “Method to Extract Coastline Changes Using Unmanned Aerial Vehicle”,
Journal of the Korean Geographical Society, vol. 50, no. 5, October 2015, pp.473-483.

[4] H. M. Kim, H. J. Yoon, S. W. Jang, Y. H. Chung, “Detection Method of River Floating Debris Using
Unmanned Aerial Vehicle and Multispectral Sensors”, Korean Journal of Remote Sensing, vol. 33, no. 5 1,
October 2017, pp. 537-546, doi: 10.7780/kjrs.2017.33.5.1.7.

[5]1 S. I. Na, C. W. Park, Y. K. Cheong, C. S. Kang, I. B. Choi, K. D. Lee, “Selection of Optimal Vegetation
Indices for Estimation of Barley & Wheat Growth based on Remote Sensing - An Application of
Unmanned Aerial Vehicle and Field Investigation Data -”, Korean Journal of Remote Sensing, vol. 32, no.
5, October 2016, pp. 483-497, doi: 10.7780/kjrs.2016.32.5.7.

[6] M. J. Kim, H. S. Bang, J. W. Lee, “Use of Unmanned Aerial Vehicle for Forecasting Pine Wood
Nematode in Boundary Area: A Case Study of Sejong Metropolitan Autonomous City”, Journal of Korean
Forest Society, vol. 106, no. 1, March 2017, pp. 100-109, doi: 10.14578/jkfs.2017.106.1.100.

[71 Y. Y. Jung, S. W. Kim, “A Study on the UAV-based Vegetable Index Comparison for Detection of Pine
Wilt Disease Trees”, Journal of Cadastre & Land InformatiX, vol. 50, no. 1, June 2020, pp. 201-214, doi:
10.22640/1xsiri.2020.50.1.201.

[8] M. L. Kim, W. K. Lee, T. H. Kwon, D. A. Kwak, Y. S. Kim, S. H. Lee, “Early Detecting Damaged Trees
by Pine Wilt Disease Using DI(Detection Index) from Portable Near Infrared Camera”, Journal of Korean
Society of Forest Science, vol. 100, no. 3, August 2011, pp.374-381.

[9] J. B. Lee, E. S. Kim, S. H. Lee, “An Analysis of Spectral Pattern for Detecting Pine Wilt Disease Using
Ground-Based Hyperspectral Camera”, Korean Journal of Remote Sensing, vol. 30, no. 5, October 2014, pp.
665-675, doi: 10.7780/kjrs.2014.30.5.11.

[10] S. K. Lee, S. J. Park, G. M. Baek, H. B. Kim, C. W. Lee, “Detection of Damaged Pine Tree by the Pine
Wilt Disease Using UAV Image”, Korean Journal of Remote Sensing, vol. 35, no. 3, June 2019, pp.
359-373, doi: 10.7780/kjrs.2019.35.3.2.

[11] K. W. Lee, J. K. Park, “Economic Evaluation of Unmanned Aerial Vehicle for Forest Pest Monitoring”,
Journal of the Korea Academia-Industrial cooperation Society, vol. 20, no. 1, January 2019, pp. 440-446,
doi: 10.5762/KAIS.2019.20.1.440.

[12] M. Iordache, V. Mantas, E. Baltazar, K. Pauly, N. Lewyckyj, “A machine learning approach to detecting
Pine Wilt Disease using airborne spectral imagery”, Remote Sensing, vol. 12, no. 14, July 2020, doi:
10.3390/rs12142280.

590



Journal of Next-generation Convergence Information Services Technology
Vol.10, No.5 October (2021)

[13] X. Deng, Z. Tong, Y. Lan, Z. Huang, “Detection and location of dead trees with pine wilt disease based
on deep learning and UAV remote sensing”, AgriEngineering, vol. 2, no. 2, May 2020, pp. 294-307, doi:
10.3390/agriengineering2020019.

[14] S. Ren, K. He, R. Girshick, J. Sun, “Faster R-CNN: Towards real-time object detection with region
proposal networks”, IEEE Transactions on Pattern Analysis and Machine Intelligence, vol. 39, no. 6, June
2017, pp. 91-99, doi: 10.1109/TPAMI.2016.2577031.

i

[15] K. He, X. Zhang, S. Ren, J. Sun, “Deep residual learning for image recognition”, IEEE conference on
computer vision and pattern recognition, 27-30 June, 2016, Las Vegas, NV, USA, pp. 770-778, doi:
10.1109/CVPR.2016.90.

[16] K. Simonyan, A. Zisserman, “Very deep convolutional networks for large-scale image recognition”,
International Conference on Learning Representations, 7-9 May, 2015, San Diego, CA, USA, pp. 1-14.

[171 R. Yu, Y. Luo, Q. Zhou, X. Zhang, D. Wu, L. Ren, “A machine learning algorithm to detect pine wilt
disease using UAV-based hyperspectral imagery and LiDAR data at the tree level”, International Journal of
Applied Earth Observation and Geoinformation, vol. 101, September 2021, doi: 10.1016/j.jag.2021.102363.

[18] R. Yu, Y. Luwo, H. Li, L. Yang, H. Huang, L. Yu, L. Ren, “Three-Dimensional Convolutional Neural
Network Model for Early Detection of Pine Wilt Disease Using UAV-Based Hyperspectral Images”, Remote
Sensing, vol. 13, no. 20, October 2021, doi: 10.3390/rs13204065.

591



