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* 3ddeKTUBHOE yripaBieHUe pacTEHUEBOACTBOM U NMUTAHUEM
AKTYAJ'I b H OCTb pacTeHUN
* WHterpauus Al n loT B cenibCKoe X0351UCTBO
* YBennyeHue KoM4YecTBa U KavyecTBa ypoxKas
* CHmXeHMe Bpeaa OKpYXKaloLLen cpeae 1 3J0pOBbH YENOBEKA
* JKOHOMMUA pecypcoB
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OCHOBHbIE UOEU

>

H1: TexHonornu BJ1A moryT ObITb 9P EKTUBHO NPUMEHEHBbI ANA cbopa pasHOobpasHbIX
OAaHHbIX 1 MOHUTOPMHIAa a30THOMO cTaTyca pacTeHun

H2: MyneTncnekTpanbHbIn aHanmMa nosie3eH ans nosyvyeHns JononHUTeNnsHou nHdopmauymm
O COCTOSAHMW NOCEBOB

H3: Anroputmbl cermeHTaumm nsobpaxeHui ¢ rinyookum obydeHnem MoryT ObiTb
NPUMEHEHbI B TOYHOM 3eMriegenum ans MOHUTOPUHIra asoTHOro ctatyca pacTeHUn

H4: Anroputmbl rmybokoro obyyeHnsa obnagarT BbICOKOW TOYHOCTHLHO MOHUTOPUHIA a30THOro
cTatyca pacteHumn
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MOYEMY NMYBOKOE OBYYEHUE?

Algorithms Types Accuracy } Papers
Random Forest ML 69.44% Mekha and Teeyasuksaet (2021)
Decision Tree ML 63.89%

Gradient Boosting ML 66.67%
Naive Bayes ML 36.11%
Linear SVM ML 79.56 - 97.86% Makantasis et al (2015)
RBF-SVM ML 82.79 - 99.01%
R-PCA Linear-SVM ML 79.47 - 97.63%
R-PCA RBF-SVM ML 82.71-98.87%
CNN DL 98.88 - 99.91%
SVM ML 57.1-83.3% Abraham et al (2021)
CNN DL 74.16-96.8%
Random forest ML 91.79% Ho Tong Minh et al (2018)
SVM ML 91.25%
LSTM DL 98.83%
GRU DL 99.05%
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High accuracy (97.59 - 99.96%)

T aeooE-----
- o
- o o
L R ————

‘casasasasand

Orthomosaic maps generation Preprocessing Convolutional neural network Segmentation result
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Flight path and camera
pose, dataset=RedEdge 003
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CNEKTPbl U JAHHbIE AJ14 OBYYHEHUA
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BIIMAHUE BbIBOPA CINEKTPA

Bands Accuracy
RGB 0,98043
RGB+RedEdge 0,17585
RGB+NearIR 0,98269
RGB+NDVI 0,18605
RGB+RedEdge+NearlR 0,1994
RGB+RedEdge+NDVI 0,19959
RGB+NearlR+NDVI 0,98921

RGB+RedEdge+NearlR+NDVI 0,19175
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University Algorithm 3: Steps of the proposed data angmentation method for
WL SRR, semantic segmentation.

Input:raw dataset with images and associated mask labels;
Output:A batch of N newly generated images with associated mask

rEHEPALIUA v

Create image number n = 0;

CUHTETUYECKUX for n = I:N do

(1) randomly choose a folder with group of images
uAH H bIX (2) randomly choose the first image from the group
for i=1:6do

m5 (1) randomly choose a new image to insert
- ) e (2) create an empty mask 1mage

wighth = 128, heighe =128 F ~ .
(3) randomly choose a number of figures to create in range between 3 and 6

_ 4
. -- for j=1:3-6 do
(1) create a figure with random width 40-60px and random height
40-60px filled with circular shapes

(2) 1nsert the figure mto the mask 1mage at random coordinates

P
——

end
(4) create a smoothing filter

(5) insert the chosen image to the first with mask and smoothing filter

end
(3) convert labels to one-hot encoding

end
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CUHTETUYHECKUE D,AHHI:IE

Labels

» [atacet gns obyyenus - 15 000
CreHepmnpoOBaHHbIX N300paXkeHNN

» TecToBbIN AaTaceT - 50 n3obpakeHun
» Pasmep nsobpaxeHus - 128x128

» [atacet ons obyyeHus nocne
ayrmeHTauum - 25 000 nsobpaxxeHnn
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OLIEHKA KAHECTBA

Trained Models
U-Net

Attention U-Net
R2U-Net (t2)

R2U-Net (t3)

R2U-Net (t4)
Attention R2U-Net (t2)
Attention R2U-Net (t3)
Attention R2U-Net (t4)
Unet3+

Unet3+ (supervised)

Accuracy
0,99814
0,99602
0,99822
0,99786
0,99853
0,99829
0,99942
0,99829
0,99819
0,98882

BalancedAcc
0,99814
0,99603
0,99822
0,99786
0,99853
0,99829
0,99942
0,99829
0,99819
0,98885

10U
0,99628
0,99208
0,99644
0,99572
0,99706
0,99659
0,99884
0,99659
0,99638
0,97791

Precision
0,99814
0,99602
0,99822
0,99786
0,99853
0,99829
0,99942
0,99829
0,99819
0,98882

Recall
0,99814
0,99603
0,99822
0,99786
0,99853
0,99829
0,99942
0,99829
0,99819
0,98885

F1
0,99813
0,99602
0,99822
0,99786
0,99853
0,99829
0,99942
0,99829
0,99819
0,98881

MCC
0,99776
0,99523
0,99786
0,99743
0,99823
0,99795
0,99931
0,99795
0,99782
0,9866

K
0,99776
0,99523
0,99786
0,99743
0,99823
0,99795
0,99931
0,99795
0,99782
0,98658

Blekanov I., Molin A., Zhang, D., Mitrofanov E., Mitrofanova O., & Li, Y. (2023). Monitoring of grain crops nitrogen status
from uav multispectral images coupled with deep learning approaches. Computers and Electronics in Agriculture, 212,
[108047]. https://doi.org/10.1016/j.compag.2023.108047
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Cnacu6o 3a BHuMaHue!!!
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HALL NoAxXon "

hiultithread
TestData Load I;uage, A -
Hardware & software ‘ } Ot Training Unit

r————— -+
: ::Tminin = :
» Pycharm and Anaconda by using | | D I
Python 3.9 and CUDA 11.8 | | |
E Imageﬁ;}:g;ﬂmtﬂﬁuﬂ E
> CPU-Intel(R) Xeon(R) Silver 4210, 512 : ; |
GB of RAM and NVIDIA GeForce RTX | — | Sipeapeamiics
AB000 GPU i G :H Adertte
A
| I
| I
> 0S-64-bit Ubuntu 20.04 LTS : i

> Tensorflow 2.7 I

el
J
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