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Abstract. The goal of the study is to develop a RGB color model filter that helps highlighting apple scab
in its early stages. It is necessary to identify the apple scab because understanding the problem early can save
the apple tree from getting damaged further. Images of apple scab were modified by zooming them in, adding
artificial color, analyzing the RGB histograms. With this data authors were able to filter colors with specific
values.
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levads

Misdienas arvien aktualaka paliek darba optimizacija un efektivitates paaugstinasana, lai
izmantojot mazak resursus, atrak un efektivak tiktu sasniegti vélamie rezultati. Darzkopiba ir
viena no $im nozarém, kas pardzivo optimizacijas parmainas Industrijas 4.0 laikmeta.
F00d2030 stratégija pieprasa uzlabot partikas razoSanu un tas kvalitati visos l[imenos. Savukart,
eksisté vairaki faktori, kas butiski ietekmé razas daudzumu un kvalitati, un viens no tiem ir
augu slimibas.

Latvija vieni no izplatitakajiem auglu kokiem ir abeles un tas biezi tiek inficétas ar abelu
kraupi. Abelu kraupi izraisa sénite, kas infic€ gan koka lapas, gan auglus. Rezultata lapas paliek
ar olivzaliem, briiniem plankumiem un péc kada laika atmirst pilniba, savukart, uz aboliem
izveidojas kropli, bojajuma vieta augli sacieté, parkorkojas un saplaisa, kas samazina augla
kvalitati. Lapu zudums vairakus gadus p&c kartas var vajinat pasu koku, tadél nepiecieSams
slimibu atpazit peéc iesp€jas atrak, lai to savlaicigi varétu likvidet [1]-[2].

Darba autoru izvélg€, kraupja atpaziSanas metodei, krita tieSi uz infic€to abeles lapu attelu
apstradi, izmantojot RGB (Red-Green-Blue) krasu modeli, jo tas ir standarts attélu saglabasanas
un atveidosanas veids datortehnika mobilajas ieric€s. Papildus $1 metode dod iesp&ju labak
iepazities ar att€liem un analizes problému, pirms méginat pielietot kadu sarezgitaku metodi.
Vel bitisks iemesls autoru izvélei ir, ka kraupja atpaziSanai biitu jaizmanto tikai mobilais
telefons, ar kuru palidzibu jauznem att€ls un tas jaapstrada.

Materiali un metodes

Pétijuma merkis ir parbaudit hipotézi, ka pielietojot parastu filtru, péc RGB krasas var
izdalit infic€tu vietu ar kraupi.

Lai sasniegtu mérki un parbauditu hipotézi, autori pielietoja dazadas tehnologijas, lai
ievaditu, apstradatu un izvaditu modificétu att€lu ar inficéto zonu.

Attelu sagatavoSana: eksperimenta laika tika izveleti 30 dazadi atteli, kuros saredzamas
abeles lapas ar abolu kraupja inficétam zonam agrina stadija. Izmantojot att€lu apstrades
programmu Adobe Photoshop tika izgrieztas lapas dalas, fokus€joties uz slimibas skarto
regionu, tadgjadi, sagatavojot att€lus prieks talakas analizes (skat. 1. un 2. attélu).
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1.att. Originals attéls 2.att. Sagatavots att€ls
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3.att. Inficétas lapas histogramma (veidots péc 2. attéla)

Attelu analize: péc att€lu sagatavosanas, tie tika ievaditi izstrades vide Anaconda ar
pakotnes matplotlib.image palidzibu. Talak katrs attéls bija analiz&ts ar histogrammu palidzibu,
kas vizualizgja att€lu krasu intensitati un biezumu inficétiem lapas regioniem (skat.3. attelu).

Analizgjot histogrammu, tika noteikts, kadus krasu diapazonus ir nepiecieSams filtrét,
pielietojot logiskas spriesanas izteikumus (pielietojot slieksni). Identificéti krasu diapazoni tika
parbauditi eksperimentali, sagatavojot Python kodu, kas nofiltré krasas un izdala kraupja
regionu, pielietojot maksligo iekrasojumu (skat. 4. attélu).
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#Funkcija prieks filtriem
def process(i, leftVar, rightVar, colorValOne, colorValTwo):

#nolasa attelu

img = mpimg.imread("./bildes/Konference edited/” + str(i) + ".png")
arr = np.array(img)
arr = arr * 255

#izveido masku
left = arr[:,:,colorValOne] » leftVar
right = arr[:,:,colorValTwo] < rightVar

#apvieno maskas
join = np.logical and(left, right)

#izvada rezultatu
plt.figure()
plt.imshow{img)
plt.figure()
plt.imshow{join)

4.att. Funkcija maskas izveidoSanai un izvadei

Lai izveidotu atbilstosu masku, tika eksperimentéts vairakas reizes un ar dazadam
krasam. Funkcijas parametri leftVar un rightVar nosaka maskas filtréSanas diapazonus,
colorValOne un colorValTwo ir funkcijas parametri, kas nosaka krasu kanalus.

Rezultati un to izvertejums
Analizgjot dazadu filtru variantus un iegiitos rezultatus, tika atrasti 3 filtri, kas sp&j atdalit

abolu kraupi no lapas. Filtru rezultati ir paraditi 5.-7. att€los, kur Kreisais - pirms apstrades
attéls, labais - péc apstrades attéls.
1. filtrs bija pielagots mérenam apgaismojumam, ka ar $is filtrs bija sp&jigs identificét kraupi
lielakai attélu kopai neka citi (skat. 5. att.).

Kraupis, jaR >65un B < 70.
2. filtrs bija pielagots tumsi zalam lapam (skat. 6. att.):

Kraupis, jaG >45un G <75.
3. filtrs bija pielagots stipri apgaismotam lapam (skat. 7. att.):

Kraupis, ja R > 140 un B < 90.
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Secinajumi

e Hipot€ze ir apstiprinata, jo autoriem izdevas atdalit abolu kraupi no lapam, pielietojot
RGB krasu modela filtru.

o Netika atrasts universals filtrs, jo histogrammas Krasi mainijas starp dazadiem attéliem,
sakara ar dazado apgaismojumu, krasu spilgtumu un kontrastu.

e RGB krasu modela izmantoSana att€lu apstrade ir vienkarsa un &rta, jo ar to ir elementari
apstradat datus un tos analizgt.

e Sis petijums var tikt turpinats, izstradajot neironu tiklu, kas spés izdalit inficéto zonu,
parvarot problému ar dazadu apgaismojumu un kontrastu.

Pateiciba

Autori izteic pateicibu Darzkopibas institiitam, kas padalijas ar att€lu kolekciju pétijuma
mérkiem.

Summary

Authors selected 30 images with apple tree leaves which are infected by apple scab.
Authors cropped the photos, so that the apple scab infected area is zoomed in, and then
analyzed them using histograms. By analyzing histograms, the masking color ranges were
detected. Further, the authors processed the photos using Python programming language with
several libraries such as matplotlib and numpy and using Anaconda development environment.
Several filters were created experimenting with colors and values of filters. The ones that were
selected highlighted the infected area the most reliably.

77



The content of the work emphasizes the possibility of highlighting apple scab from an
apple tree leaf using RGB color model filters, summarizes the results, analyzes them and creates
following conclusions:

e The hypothesis is confirmed because the authors managed to separate the areas

infected with apple scab only with the help of RGB color mode filters.

e The universal filter could not be found because the histograms have different variable

differences due to different lighting, color brightness, contrast.

e RGB color model usage in image processing is simple and convenient, because it is

easy to process data and analyze it.

e This study can be continued by developing neural networks that can recognize

infected zone, overcoming the problem of color brightness and contrast variety.
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