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The problem



The problem

e [Forexample apples are
among the most widely
grown and economically
Important fruit species
worldwide and in
Baltics;




The problem

e oScab disease caused by
fungi is economically
the most important
disease worldwide for
apples;




The problem

e [ue toenvironmental and food safety
concerns, high adaptation ability of
pathogens to applied fungicides as well
as cost-effectiveness requirements, the
need for changes in growing strategies



The problem

e |tisimportant to detect
apple scab in the early
stage of disease
development.
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Sclentific novelty



Sclentific novelty

e [he Aimisto develop artificial
Intelligence solutions for different plant
pathogen detection in the early stage of
disease development, which can be
applied for precise horticulture to make
preventive diagnosis of apple trees.
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Sclentific novelty

e (bjectives:
o to collect and annotate dataset with
natural images of plant diseases in the

early stage of disease development;
o to train artificial intelligence for

phatogene early detection.
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Practical significance



Practical significance

e [he proposedapproach enhances early
stage diagnosis of plant pathogens by
using deep learning algorithms across
diverse image types.
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Practical significance

e Thiscontributes to improved precision in
plant disease identification, enabling
timely intervention and reducing reliance
on pesticeds treatments.



Practical significance

e Asaresult, the method supports
sustainable agricultural practices and

strengthens food security through
precise horticulture.
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Object of the study



Object of the study

e Theobject of the study is the application
of artificial intelligence—specifically
deep learning algorithms—in the field of
agricultural diagnostics.
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Subject of the study



Subject of the study

e [hesubject of the studyisthe
development and evaluation of deep
learning-based image analysis methods
using different types of image data for
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early-stage detection of plant pathogens.
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Materials and methods
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Materials and methods

e AppleScabFDs - apple images with scab

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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Materials and methods

e AppleScablLDs - apple images with scab

@ 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




Materials and methods

e AppleScablDs
o dataset pictures were grouped by
apple scab stages;
o |and |l stage of apple scab pictures;



Materials and methods

e DatasetScablmagesb525x525;
o Reduced size - from 5024x4032 pixels
to 2625x3675 pixels (Divides by 512);
o Validated by expert;
o Classified in 3 classes: Healthy, Scab,
Background
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Materials and methods

e b5x7grid of pictures(Sliding window), 512 x
b12 pixels;
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Materials and methods

lthy Background

S

ol

Scab Hea




Materials and methods

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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Materials and methods

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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aterials and
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Materials and methods

e (Optimized MoblleNetvz archﬂectgre'

Image size 99 x 99 > J9x4g 24x24 11 x 11 ___ 5x5

Kernels 16 < by 16 o 2 32 64 96 128 256 . 2

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

omn <z00
(x»>=Z 4mow) muzmo

oNn <200
| ON ZOr0O0T MEPAM<> FrPWOr®

200 x 200 px
3 channels
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Materials and methods

e (Convolution Neural Network prototype:
o Suitable data sets:

m Earth's Mover Distance method;
o Transfer Learning;

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



e Crowdsourcing system

PathoSist

Materials and methods

= MENU

R

PathoSist

z doto bridi nav

rtoti 2 au;

zSupieladétie attél

Identification Nr. 2481

File name 6156de8 60 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

Scab

Other

Healthy

Note: Supported image

Browse... 2 : 2
format: jpeg, .jpg. .png. .gif
Br Note: 5.upported |mage'
format: jpeg, .jpg. .png. .gif
R Note: s.uppo'r(ed lmagcv
format: jpeg, .ipg, .png. .gif
Br Note: Supported image

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

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

Kraupis

Veseli

Citi

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

822 unizmérisir 1.18 GB

Kopejais skaits attélu datu kopa ir m

520 unizmeéris ir 737 MB
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UPLOAD IMAGES
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LEJUPIH
LEJUPIH
LEJUPIH




Materials and methods

e Expert validation

Identification Nr.
Fille name

Latitude

Longitude

Vesela tapa 04211735% 057882655 %
Country

Region

City




Materials and methods

RRRRRRR

e Repeat with hyperspectral images

Data visualization
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Results
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Results

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



Results

e AppleScablDs:
o Healthy leaves
m 207/ files

o Scab infected leaves
m 985 files



Results

e AppleScablDs:
o +
m Classified images by experts;
m Different stages of apple Scab;
m Different conditions;



Results

e AppleScablDs:
o -
m Morefiles;
m No Evendistribution;
m No stage separation
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Results

e [atasetScablmagesbZ2bxb?b:

Scab Healthy

87 -

Background




Results

e [atasetsScablmagesbZbxb?2b:
o (Classified in § classes;

Stage separation;

Reduced file size;

Reduced background noise;

Still adding images;

O O O O



Results

e [atasetsScablmagesbZbxb?2b:
o Large Dataset;
m Background (1,513 files);
m Healthy (768 files);
m Scab(700);
o Even distribution;
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Results
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Results

e Convo

ution Neural Network prototype:

Original Healthy Background

e
) aSo

Sca

Vit
S R
| | !
A\ o I

Background

Healthy
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Results

e PathoSist v0.5.0.1apnp

8:20 ® 8:22®

PathoSist

PathoSist

Vesela_lapa Kraupis
48,46% 51,5

UPLOAD

8:22 ®

PathoSist

Vesela_lapa
29,53%

Kraupis
70,47%

UPLOAD
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Results

PathoSist
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PathoSist

e (Crowdsourcing system

z doto bridi nav sakartoti 2 aug$

l ;.

ipieladétie attel

Identification Nr. 2481

File name 6156de8752060 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

£ 3 i

Unsorted

Note: Supported image

Browse. 2 < 2
format: jpeg, .jpg. .png. .gif

Scab Br Note: supmrted |mage'
format: jpeg, .ipg, .png. .gif

Other o) Note: S.uppor(ed lmagc.
format: jpeg, .jpg. .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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Still in progress



Still in progress

e Hyperspectral imaging;
o Different plant species;
o Different pathogens;
o New data set with hyperspectral
Images;
o Al for hyperspectral images;




Still in progress

e ‘New ideabornin Paris”
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THANK YOU
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Questions or suggestions?



