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No MyrnbTUCMNEKTParbHbIM UsobpaxeHunam bIJ1A
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* JOdPeKTMBHOE yrnpaBaeHne PacTEHMEBOACTBOM U NUTAHUEM

AKTYAJ'I bHOCTb PACTEHNM

* WHTerpauyma Al u loT B cenbckoe Xx03AaMCTBO
* YBennyeHue Konn4yecTtBa U KayecTBa yporKaA
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OCHOBHbIE MOEWU

» H1: TexHonorun BJ1A moryT 6bITb 3(PdEKTUBHO NPUMEHEHLI AN cOopa pa3HODpa3sHbIX
OAaHHbIX 1 MOHUTOPWHIra a3oTHOroO cTaTyca pacTeHUu

» H2: MynbtucnekTpanbHbI aHann3 noreseH ansa nosiyvyeHmnsa gononHUTeNbHOW NMHAopMaLuum
O COCTOSIHMW MOCEBOB

> H3: Anroputmbl cermeHTaumm n3obpaxxeHum ¢ rnyboknm odyyeHnem mMoryT ObiTb MPUMEHEHDI
B TOYHOM 3emneaenun anst MOHUTOPUHIra a3oTHOro craTyca pacTeHUN

> H4: Anroputmbl rnybokoro obydyeHmna obnagatoT BbICOKOM TOHHOCTBH0 MOHUTOPUHIa a3oTHOIo
cTaTtyca pacTeHunn
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MOYEMY INYBOKOE 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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Orthomosaic maps generation

S ememe----——--

- - -

Preprocessing

Convolutional neural network

- -

~

High accuracy (97.59 - 99.96%)

.~
Secccccccae”

Segmentation result
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Flight path and camera
pose, dataset=RedEdge 003
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CBOP OAHHbIX U CbEMKA BJ1A
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CIMNEKTPbI U OAHHbIE OJ1A4 OBYYHEHUA

Training Data
’-0

3 layers Y i
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( NearIR - RedEdge )

NDVI = (NearlR + RedEdge) = [-1...1] Micasense RedEdge-MX
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BIIUAHUE BbIBOPA CIEKTPA

Bands Accuracy
RGB 0,98043
RGB+RedEdge 0,17585
RGB+NearlR 0,98269
RGB+NDVI 0,18605
RGB+RedEdge+NearIR 0,1994
RGB+RedEdge+NDVI 0,19959
RGB+NearlR+NDVI 0,98921
RGB+RedEdge+NearlR+NDVI 0,19175
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Input:raw dataset with images and associated mask labels;
Output:A batch of N newly generated images with associated mask

rEHEPALMS e

Create image number n = 0;

CUHTETUYHECKUX for u = I:Ndo

(1) randomly choose a folder with group of images

HAH H bIX (2) randomly choose the first image from the group

for i=1:6do

(1) randomly choose a new image to insert

(2) create an empty mask image

(3) randomly choose a number of figures to create in range between 3 and 6
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) insert the figure into the mask image at random coordinates

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 OAHHbIE

NDVI

NearlR

» [atacet onga oby4veHus - 15 000
creHepupoBaHHbIX N300paXxeHnmn

» TecToBbIn gataceT - 50 nsobpakeHnn

» Pasmep nsobpaxeHus - 128x128

» [atacet anga oby4yeHusi nocrne
ayrmeHTaumm - 25 000 naobpaxeHum
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OLEHKA KAYHECTBA

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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Cnacun6o 3a BHuMMaHue!!!
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Image
Preprocessing
Unit

HALL NOoAaxoAa '

Nultithread i
Test Data Load Ifnage P .
Hardware & software l | | Unit 4 Training Unit

== |
| Training I
» Pycharm and Anaconda by using : | e | l
Python 3.9 and CUDA 11.8 : ! |
i Imge.%;ggnentation i
» CPU-Intel(R) Xeon(R) Silver 4210, 512 : ~ ;i |
GB of RAM and NVIDIA GeForce RTX i . : Siyperparametes
AB000 GPU | o | .
: A
:
|

» 0OS-64-bit Ubuntu 20.04 LTS

Result Visualisation

> Tensorflow 2.7 Uit




