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Texture and Morphological*Features Determination of Sardari Wheat
Using Gray Isével Co-Occurrence Matrix

A\
MostafakKhojastehnazhand?, Mozaffar Roostaei?
'Mechanical EngineeringDepartment, University of Bonab, Bonab;Khojasteh@bonabu.ac.ir
*Dryland Agricultural Researeh Institute, Agricultural Extension, Education and Research Organization
(AREEQ), Maraghe, Iran;

ABSTRACT

Wheat is one of ¢hésagricultural products that plays an important role in the supply chain of humans. Due to
water shortages andvdrought, cultivating dry and cold resistant varieties is a priority. Due to the warm and dry
climate of Irartand its mountainous regions, cultivation of cold and drought resistant and earliness varieties has
the highest range of cultivation. The uniformity and purity of cultivated varieties have a great influence on the
yield of the p?oduct. Traditional methods for classifying agricultural products are time consuming, non-precise,
and impractical for the entire product. In order to solve the problems of conventional methods, the machine vision
methed'is used by using the image processing technique. One of the methods for image processing is to extract
image) properties, using a histogram. However, since the histogram diagram is not able to provide information on
how to distribute gray levels, co-occurrence matrix of gray level was presented instead. In this research, using the
machine vision method and the co-occurrence of gray level matrix, eight morphological and 21 texture features
of Sardari wheat were extracted. The results of this research can be used to classify different cultivars or even to
detect healthy seeds from unhealthy ones.

Keywords: Co-Occurrence Matrix, Machine Vision, Image Processing, Feature, Sardari
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Figure 1. Two different gray region with the same histogram
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Table 1. Thirteen texture features based on Haralick et al., 1973

Formula Features
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Continues: Table 1. Thirteen texture features base\d\(m Haralick et al., 1973

Formula Features
2Ng
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i=2 \\
2Ng \\
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Table 2. Eight color features

Formula Feature
1 .
fi= Z Zm p (i.)) Homogeneity
fo= Z Z(U) p (i.j) Autocorrelation
i j
. . .o N

fs = Z ZIl-JIp(w) Dissimilarity
i j 3

fa= z Z(i +J =i — 1)’ (0)) Cluster, Shade.

_ l - . . 4 .. O
fs= z Z(l +j == 1y) @) ClustersProminence
T
fo = MAX; ; p(i,)) Maximum Probability
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N Table 3. Morphological Features of Sardari variety
Feature - Average Maximum Minimum

Area 684.15 875 538
Major Axis 47.37 54.06 41.18
Minor Axis 18.47 23.12 15.13

& Eccentricity 0.92 0.95 0.84
Convex Area 707.28 902 557
Equivalent Diameter 29.48 33.38 26.17
Solidity 0.97 0.98 0.95
Extent 0.73 0.84 0.53
Perimeter 111.32 126.43 97.70
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Table 3. Color Features of Sardari variety

Feature Average Maximum Minimum
Autocorrelation 527.69 644.20 424.76
Contrast 12.32 20.30 5.17
Correlation1” 0.32 0.53 0.02
Correlation2” 0.32 0.53 0.02
Cluster Prominence 2102.29 13562.02 426.50
Cluster Shade -69.12 80.22 -238.95
Dissimilarity 2.15 2.90 1.35 >
Energy 0.04 0.09 0.02
Entropy 4.07 4.58 3.57 ¢
Homogeneity1”* 0.54 0.64 0.43%°
Homogeneity2* 0.49 0.60 0.3%
Maximum probability 0.11 0.29 3°0.04
Sum of squares: Variance 531.30 644.86 & 425.09
Sum average 45.78 50.68 40.82
Sum variance 1870.96 2317.94 QO 1477.36
Sum entropy 2.84 3.10 248
Difference variance 12.32 20.30 > 5.17
Difference entropy 1.89 2.16 D 1.56
Information measure of correlationl -0.24 -0.15 -0.32
Information measure of correlation2 0.82 089 ¢ 0.70
Inverse difference normalized (INN) 0.94 0.96 0.92
Inverse difference moment normalized 0.99 0199 0.98
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