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Problema



Problema

e Patogenu meklesana;




Problema

e Patogenu meklesana;




Problema

e Patogenu «agrina» meklesana




Problema

e Attelu veidi:




Problema

Augu patogeni dazados spektors

Healthy REwEG CGMMV cmv
mildew
RGB-
images
Thermograms :
PSSRb
0
Hyperspectral

data
4.5
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Zinatniska novitate



Zinatniska novitate

Petijuma merkis:

lzstradat uz maksliga intelekta Dbalstitu
‘orecizas dazrkopibas” risinajumu augu
patogenu agrinai noteikSanai, izmantojot
dazadu veidu attelus.
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Zinatniska novitate

Petijjuma uzdevumi:
e [atuieguve Uun anotesana
o |zstradat protokolu dazadu attélu (RGB,
hiperspektralo) iegUSanai un veikt
reprezentativas datu kopas izveidi ar
precizu anotaciju.




Zinatniska novitate

Petijjuma uzdevumi:
e [atu prieksapstrade unintegracija
o Attistit datu prieksapstrades un
daudzmodalas informacijas

integracijas metodes, nodrosinot datu
kvalitati un salagojamibu analizel.
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Zinatniska novitate

Petijjuma uzdevumi:
e Maksliga intelekta modelu izstrade
o |zstradat un pielagot maksliga intelekta
arhitektlras, kas spej apvienot dazadu
attelu tipu informaciju augu patogenu
agrinal noteiksanai.
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Zinatniska novitate

Petijjuma uzdevumi:
e Modelu validacija un testesana
o Veikt mode|u precizitates un
uzticamibas izvertejumu, izmantojot

validacijas kopas un lauka parbaudes
scenarijus.




Zinatniska novitate

Petijjuma uzdevumi:
e Prototipaizstrade unintegracija
o |zstradat darba prototipu preventivai
slimibu diagnostikai un novertet ta
piemerotibu  precizas darzkopibas
prakse.
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Praktiska nozime



Praktiska nozime

e Piedavata pieeja uzlabo augu patogenu
agrinas diagnostikas iespejas, izmantojot
dzilas macisanas algoritmus dazadu veidu
attelu analizel.



Praktiska nozime

e \Veicina  precizaku augu

identifikaciju,
lejauksanos,
lzmantosanas.

laujot

un

samazinat

20

slimibu

savlaicigi veikt

pesticidu
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Praktiska nozime
e Rezultata si metode veicina ilgtspejigu

lauksaimniecibas praksi un stiprina
partikas drosibu, nodrosinot precizu

darzkopibu.
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Materiali un metodes
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Materiali un metodes

e AppleScabFDs - aboli ar kraupi

Dataset

AppleScabFDs

Apples infected by scab

S5 Project 1zp-2019/1-0094 '« updated 8 months ago

Data Code Discussion Activity Metadata Download (762 MB) New Notebook $
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Materiali un metodes

e AppleScabLDs - abolulapas ar kraupi

@ Dataset

AppleScablLDs

Leaves of apples infected by scab

B Project Izp-2019/1-0094 « updated 8 months ago

Data Code Discussion Activity Metadata Download (3 GB) New Notebook 3
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Materiali un metodes

e DatasetScabimagesb525x525;
o Samazinatsizmers no 3024x40382 px uz
2625x3675 px(dalas ar 512);
o Ekspertu valideti atteli;
o Sagrupeti 3 klases: Veselas, Slimas,
Fons.
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Materiali un metodes

e bx7 attelurezgijs(Sliding window), 512 x
b12 pixels;
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Materiali un metodes
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Materiali un metodes

Scab (729)jpg Scab (732)jpg Scab (735)JPG Scab (737)JPG

Scab (738)JPG Scab (739)JPG Scab (740)JPG Scab (743)JPG Scab (744)JPG Scab (745)JPG

Scab (746)JPG Scab (747)JPG Scab (748).JPG Scab (749)JPG Scab (750)JPG Scab (751)JPG
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Materiali un metodes

Healty (213)JPG Healty (216)JPG

Healty (218)JPG Healty (221)JPG Healty (222)PG Healty (238)JPG Healty (239)JPG Healty (240)JPG

Healty (241)JPG Healty (242)JPG Healty (243)JPG Healty (244))PG Healty (245)JPG Healty (246)JPG
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Materiali un metodes

BG (61).jpg BG (62)jpg BG (64)jpg

BG (66).jpg

]

BG (67).jpa BG (68).jpg BG (69).jpg BG (70)jpg BG (71)jpg BG (72).jpa
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Materiali un metodes

e (ptimizeta MoblleNetvz arh|tektura

Image size 99 x 99 > J9x4g 24x24 11x 11 « 5%5

Kernels 16 < y 16 o 2 3 64 . 9% 128, . 256 |

Kernel size  3X3 1x1 3x3 3x3 3x3 3x3 2"3 Exg Ex;

on <200

(x>= 4mow) muzmo

PN

oNn <200
| ON ZOr0O0T MEPAM<> FrPWOr®

200 x 200 px
3 channels
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Materiali un metodes

e Convolution Neural Network prototips:
o Plemerotakas datukopas izvele:
m Earth's Mover Distance method;
o Transfer Learning;

m iFood2b1X -> Flowers -> Plant
Pathology 2020 -> eScab



Materiali un metodes

e Ekspertuvalidac

—

Identification Nr.
Fille name
Latitude
Longitude
Vesela tapa
Country
Region

City

04211735%

057882655 %
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Rezultati
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Rezultati I

e AppleScablDs:

@ Dataset

AppleScablLDs

Leaves of apples infected by scab

8 Project 1zp-2019/1-0094 « updated 8 months ago

Data Code Discussion Activity Metadata Download (3 GB) New Notebook 3




Rezultati I

e AppleScablDs:
o Veselas lapas
m 207 atteli

o Kraupja inficetas lapas
m 983 attell



Rezultati I

e AppleScablDs:
o +
m Ekspertu klasificeti atteli;
m Dazadas kraupja stadijas;
m Dazadi apstakli;



Rezultati I

e AppleScablDs:
o -
m Vairak attelu;
m Navvienmeriga izkliede;
m Nav nodalitas kraupja stadijas.
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Rezultati I

e [atasetScablmagesbZ2bxb?b:

Scab Healthy

Background




Rezultati II

e [atasetsScablmagesbZbxb?2b:
o Atteli klasificeti 3 klases;
lzdalitas dazadas stadijas;

Samazinats failu izmers;
Samazinats fona troksnis;

O
O
O
o Vel papildina attelus;



Rezultati II

e [atasetsScablmagesbZbxb?2b:
o Lielaka datu kopa;
m Fons(1,513 atteli);
m Veselas(768 atteli);
m Kraupis(700 attéli);
o Lidzigs sadalijums;




Rezultati III

e (Convolution Neural
Network prototips:
o Totalaccuarcy -96 7%
o Cohen's Kappa-91%
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Rezultati III

e Convolution Neural Network prototips:

Original Healthy Background
T
F ‘o 7

Sc

i :
Al \ 4*

Background

Healthy



Rezultati IV

e PathoSist v0.5.0.1app

PathoSist o PathoSist

Kraupis!

Total accuracy: 96%

Cohen’s Kappa: 91%
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Rezultatl IV

Total accuracy: 96%

Cohen’s Kappa: 94%
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Rezultati V

e Sabiedriskas zinatnes sistema

PathoSist

PathoSist

= MENU

Identification Nr. 2481

File name 6156de875e060 png
Latitude 56.5275
Longitude 27.3501

Vesela 001555299 Kraupis 0.0024246876
lapa % %
Country

Region

City

Address

Date 2021-10-01

Time 13:08:36

Unsorted Broweas Note: S-uppoT(ed |mage.
format: jpeg, .jpg. .png. .gif
Scab Br Note:S'uppO{ted |mage'
format: jpeg, .jpg. .png. .gif
Other R Note: S.uppo!ted |magcv
format: jpeg, .ipg. .ong. .gif
Healthy Br Note: Supported image

format: .jpeg, .jpg. .png. .gif

Nesakartoti Kopéjais skaits attélu datu kopa ir
9 unizmeéris ir Y MB

Kraupis Kopéjais skaits attélu datu kopa ir
670 un izméris ir 972 MB

Veseli Kopéjais skaits attélu datu kopa ir
822 unizmérisir 1.18 GB

Citi Kopéjais skaits attélu datu kopa ir
520 unizmeéris ir 737 MB
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UPLOAD IMAGES

LEJUPIH
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Rezultati V

e Sabiedriskas zinatnes sistema

l’ath()Si\( U UN Bl ERAUPIS TTELU ANALIZE ~ KEAUPIA SAIMNIECISK PAR FPROJEXTL

Identification Nr. 2383

File name 6128 7baTSedb0 pag
Latitude 56611

Longitude 232969

Vesela lapa 034937486 % Kraupis 065062505 %
Country

Regson

City

Address

Date 2021-08-27

Time 08:43:51

m m ks



Rezultati V

e Sabiedriskas zinatnes sistema

l’ﬂlh()sih( ABELU U UMBIES UPIS TTELU ANALIZE ¥ KRAUPJA SAIMNIECISKA NOZIME ~

glupiclddotic atto

Identification Nr 2385

File name 6128 7bcbaddeb.pog
Latitude 56611

Longitude 232969
Veselalapa 04211735% Kraupis 0.57882655%
Country

Region

City

Address

Date 2021-08-27

Time 08:44:29
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Secilnajumi



Secinajumi I

e CNN prototips spej detektét abelu kraupi
velinas stadijas zemas izskirtspejas
attelos.

e Klasifikacijas tipa CNN arhitektlras nav
piemerotas kraupja atpaziSanai agrinaja
stadija.



Secinajumi II

e CNN ar slidoso logu (sliding windows)
pieeju ir piemerotakas agrinas stadijas
atpazisanai augstas izskirtspejas attelos.

e [zveidot jaunu CNN prototipu, balstitu uz
YOLO, DeepLabV3 vai (Faster) R-CNN

arhitektaram.
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Paldies par uzmanibu!
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Jautajumi vai ieteikumi?



