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Estimation of Rice Lodging Using Semantic Segmentation Based on
Deep Learning Model

Byoungjun Kim', Keunho Park’, Hyung-geun Ahn’, Kee-yeun Kim? Sunghwan Jeong'
'Korea Electronics Technology Institute
*Korea Seed & Variety Service

o H 5»1 £2 mid BF 4 FutE Is) ¥ it gt waiE F= Yllolw, &7 ¥dE B W +EF
Fdotel IE HoiE osly] A Bl Wo] Fasith B =RoAs 7 FF71E o]&s5te] E9dE
R El—i.% F5he WS Attt Ajteks W2 ResNetV2 10192 YEQA 7|9t DeepLabV3+ A
18] Aladgold mda T=E(lodging), ¥4t ¥(non-lodging), 181 ¥ (background) G0l sl FA 3t
Algrer melo] gk4 9 HWrHE 9o AAE, Ak, AT dofolA Fel F371E ol8ste ¥ =5 wid 816%
BAE S AT HolE = 748719 s dlolEl, 40719] HF dlolE, 28719 B7} tlo|HE e &, 73
Bs TS Yl AolgkE, Focal Loss €4 3 5 tfFeh WS A851%ich. B71 dlolg 28% o sl 5=
3715t A3}, Focal Loss &4 3=E 283 DeeplabV3+ A|WE A|1dlHo]Ad Kol 93.16%2] B Hgxe}
87.75%2 mloUR £2 AFE Eqtt. £49 24E 5o =853 %‘?l’t‘%«] EXE njofgt Bt opgt, =89 g4t
A% g3, o 52 EAot=H AHEE 4 vt AR

rE of ¥& kO

Abstract Rice lodging is an annual occurrence that causes enormous damage to rice production by
typhoons and rainy seasons. Therefore, it is necessary to find an effective method to prevent the damage
to rice yield and pre-harvest sprouting through early detection. This paper proposes an estimation
method for rice lodging based on RGB images captured by unmanned aviation vehicles. The proposed
method constructs the DeepLabV3+ semantic segmentation model based on ResNetV2 101 backbone
network and estimates the area of lodging, non-lodging, and background. To train and evaluate the
proposed model, we captured 816 images related to rice lodging using an unmanned aerial vehicle in
Gyeongsang-do, Jeolla-do, and Chungcheong-do. The collected dataset was divided into 748 training
data, 40 validation data, and 28 evaluation data, which were then used in various methods such as
transfer learning and focal loss function for the improved estimation performance. The evaluation of
performance using 28 evaluation data shows that the DeepLab V3+ semantic segmentation model, to
which the focal loss function was applied, yields the best results with 93.16% pixel accuracy and 87.75%
mloU. Furthermore, the estimation result can be used to find the distribution of lodging and non-lodging
and analyze the trend of spreading lodging, damage, and shape.
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Fig. 1. Sample rice lodging images for the flight
height; (a), (b), and (c) are 20m, 40m, and
135m, respectively.
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Fig. 2. The Deeplab V3+ semantic segmentation
structure for rice lodging prediction.
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Table 1. The dataset information

Area Collection date I\OI?ISES
Gyeongsang-do 2020.09.14.~2020.09.16 233
Jeolla-do 2020.09.21.~2020.10.14 335
Chungcheong-do 2020.09.09.~2020.09.29 248
Total 816

Fig. 3. Sample images for the collection rice lodging
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Fig. 4. The processing procedure of labeling process
for background, lodging, and non-lodging
classes.
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Where, TP denotes true positive, TN denotes true
negative, FP denotes false positive, FN denotes

false negative, N denotes number of classes
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Fig. 5. DeepLabV3+ sementic segmentation model

result; (a) and (b) are input images, and
predict results, respectively.
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