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OS-GLCM COMPUTER SYSTEM DESIGNED TO GENERATE A GLCM MATRIX FOR
THE DIGITAL IMAGE OF OILSEED RAPE

Summary

The purpose of this paper is to produce origindtware for calculating the GLCM matrix and its pexties. Application
mechanics is based on two AForge.Net library foade segmentation, and the Accord.Net library folcekating the
GLCM matrix. The application mechanics have inctidlee ability to calculate the GLCM matrix at thiven accounts.
The application is equipped with functions thatccddte the properties of the matrix as a full coempént of the problem.
Generated matrix properties are saved to a CSVY dileadded to an existing one according to usefgrances. Digital im-
ages of rape leaves constitute a research matasadl in the work.
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SYSTEM INFORMATYCZNY OS-GLCM PRZEZNACZONY DO GENERO WANIA
MACIERZY GLCM OPISUJ ACEJ TEKSTURE OBRAZOW CYFROWYCH RZEPAKU

Streszczenie

Celem niniejszej pracy jest wytworzenie oryginatnegrogramowania do obliczania macierzy GLCM, ojgavtasciwo-
sci. Mechanika aplikacji opiera gina dwoch bibliotekach AForge.Net do segmentadjazni, oraz biblioteka Accord.Net
do obliczania macierzy GLCM. W mechanice aplikagjzgkdniono maliwos¢ obliczania macierzy GLCM przy zadanych
kontach. Aplikacja zostata wypasma w funkcje obliczafe wiaciwasci macierzy, co peni formuzupetienia zagadnie-
nia. Wygenerowane wdeiwasci macierzy zastgjzapisane do pliku CSV, lub dopisane doigtniei;cego wedle preferenciji

uzytkownika. Materiatem badawczym wykorzystanym weypra obrazy cyfrowe fici rzepaku.

Stowa kluczowemacierz GLCM, choroby rzepaku

1. Introduction

Rape (Brassicanapus L. var. Napus) is a varietal o

rapeseed cabbage. Genetics points to a mixturegstable

cabbage (Brassica oleracea) and cabbage (Brasgied. r

Rape is a one-year or two-year plant. It is sowth&sec-
ond half of August. The collection takes placehe second
year in July. The term largely depends on weatloedic

tions [3]. The plant is cultivated in Poland in eeal direc-
tions. The first most commonly used direction —pheduc-
tion of oil where the final product is rapeseed tik sec-
ond - the production of biodiesel [4]. The plant iis

growth phase is exposed to many diseases resuitiagle-
crease in yield. According to data, rape diseasewats for
about a dozen percent of the losses. However, imvead

humid weather the losses can reach about 50%. @t&-0
rence of the disease, and its severity are maifdgtad by
weather conditions. The most common diseases ef aegy
Verticillium fungicola, Botrytis cinerea Pers, Altaria

Fig. 1. Rape leaves infected with diseases, fraietft: Verticil-
lium fungicola, Botrytis cinerea Pers, Alternarfagsicae [10]
Rys. 1. Licie rzepaku zatmne chorobami, od lewej: Verticillium
fungicola, Botrytis cinerea Pers, Alternaria brasss [10]

The method works on the principle of determinihg t
pixel neighborhood dependence on a digital imag&hA
metic calculation consists in determining the conmgus
representing the number of occurrences of paipxals of
the same color at a given distance, in the specifieection

brassicae(Fig. 1) [10]. The process of automating the dis-at a specific area of the image, or on its wholtis Tatrix

ease detection process using dedicated softwarebeam
response to the difficulty of diagnosing a disedsa. this
purpose, a program for creating GLCM learning seds
created for the creation of artificial neural netkscorre-
sponding to the problem of disease interpretatlanthe
study, appropriate GLCM matrix and its coefficiegive
the best results.

The GLCM matrix is used for texture analysis. Qéde

tion of the GLCM matrix, and their calculated cosénts,
were used by Harlick in his work.
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shows the pattern:

Ve = f(@.5) @)} 5) = i.] = (t.v) = j}|
Where:

ij = 0,..(N—-1)i,j = 0....,(N—-1)

It is the pixel gray levels in the image at a dis&a in the
directiona,

N - number of gray levels,

I (x, y) - pixel color value with coordinates (X} i the im-
age,

(t.v)=(+lcosa,s + Isinla)]
(t.v)=(+Icosa.5+Isinla)] [2,5,9, 11].
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2. Material and research methods

ble). The matrix enumeration process has been imple
mented in the code using the available functiorslibrary

The research material in the form of rape leavas w available for the purpose of enumerating the prigeibe-

collected from the village of Winna Géra from thgpéri-
mental Station of the Institute for Plant Protectin

Pozna, State Research Institute. The research mateaal w

acquired at the turn of May and June. The raperfedérial
was scanned at the Institute of Biosystems Engingers-
ing the laboratory equipment of the Epson Perfactior50

Pro. The scanner has been set to the default pteeme

(Fig. 2).

Based on the calculated GLCM matrix and the give

normalization process, we can approach the problede-

termining the individual properties. Matlab soft@awas
used to select appropriate matrix properties. Tiaplycal

results of each feature were used to interprebést results
describing the problem. Out of the generated ptamssrthe
best results were obtained for the properties: @sttCor-
relation, Entropy, ASM (Angular Second Moment), énse
Different Moment (Fig. 3).

“A—

Source: own work Zrodto: opracowanie wiasne

Fig. 2. The test apparatus and the result aftes¢ha
Rys. 2. Aparatura badawcza oraz wynik po wykonakéanu

Visual Studio 2015 environment was used to cragte
plications for generating learning sets. Two lirarwere
used for the purpose of the problem: the firstdilgrone -
Aforge NET- for working with image segmentationgeth
second - the Accord Net - to generate a GLCM mdfrac

cause they do not have the appropriate functiohs. fol-
lowing formulas were used to calculate properties:

Table. Table of GLCM matrix properties with pattern
Tabela. Tabela wigciwasci macierzy GLCM z wzorami

N-—-1
Contrast Z P ;i—j)*
N f,j:ﬂ
Correlation X, i=o(l )Py — 1
T 2
N-—-1
Entropy Z 0 (- In[P; ; ));
N-—-1
ASM z FZ
f,j:ﬂ
N-—-1
Pi;';
Inverse Different Moment —_—
i .'—I.’fl i (: —_,l'-:l‘

Source: own work Zrodlo: opracowanie wlasne
Where:
I,j=0, ..., (N-1) are the gray levels of pixélshe image at
a distanceu in the directionu,

PiiPii isthe GLCM matrix,
M ando are the mean deviations and standard deviations of
the GLCM matrix. [6, 14].

3. Results and conclusions

Based on the above methodology program for calcula
ing the GLCM matrix and their properties was getexta
The main purpose of writing this application wasteate a
free tool to generate learning sets automaticdlhe learn-
ing set that is generated can be used to produegtifinial
neural network corresponding to the problem of ititer-
pretation of disease phenomena on the leaf ofape.rThe
application primarily enables the generation of BCSI
matrix, and calculates interesting features atvargiangle
from the image loaded into the application.

Source: own work Zrodio: opracowanie wiasne

Fig. 3. Transformed images in the Matlab environtnlefit: original gray scale image, after contiasiperties, and correla-

tion properties

Rys. 3. Obrazy po transformacjisnodowisku Matlab, od lewej: obraz oryginalny w sksdaraci, po wyznaczeniu wiai-

wasci kontrastu, oraz whkiiwasci korelaciji
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Irvers

AngularSecondM... | 0302257166462 ...
Contrast 135 1139,735704112...
Correlation135 0,000406634883...

a! 05-GLCM = =
MNazwa Wartose ~
p VRSN 0302257165462
ContrastD 1139,735704112.. |
Comrelationd | 0.000408534285 . |
EntropyD 1 245945191201 . |

eDiffrentM... | 0,724350686331...

Fig. 4. Main view of the program
Rys. 4. Widok gtéwny programu
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Chblicz

Source: own work Zrodio: opracowanie wasne

The application allows you to enumerate multiplepp 4. References
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