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Table 1- Results of variance analysis of leaf color and morphological characteristics
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*, **and ns respectively, there is a significant difference in the level of 5%, 1% and no significant difference.
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Table 2- Results of analysis of variance of color characteristics of Lilium flower stem
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* ** and ns respectively, there is a significant difference in the level of 5%, 1% and no significant difference.
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Table 3- Results of the effect of day on color characteristics of Lilium flower stem
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(Day) 55, (Stem color features)
B

Y 595 29.78%
Y 5o 22.64°
Y jss 21.97°
¥ 59y 22.06°
0 39, 23.66°
I ST)) 23.25°
Y je 27.03°
A joy 26.98°
A jg, 26.64°
Ve joy 37.19%
W s 38.89"
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Different letters indicate significant difference at the 5% probability level.
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Different letters indicate significant difference at the 5% probability level.
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Fig.6. Interaction effect of the day and disease in a feature extracted from the Lilium stem image
Different letters indicate significant difference at the 5% probability level.
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Table 5- T-test results of Lilium flower color characteristics

t-test for Equality of Means

SS9 Levene's Test for Equality of Variances

Feature F Sig. t Sig. (2-tailed) Mean Difference
B 13.072 0.004 2.06 0.079 26.609
L 0.03 0.866 -16.949 0.000 -1.497
a 0.644 0.438 -17.438 0.000 -3.782
b 11.347 0.006 3.089 0.017 13.744
H 9.614 0.009 2.088 0.082 0.002
S 1.815 0.203 -2.764 0.017 -0.052
\Y/ 8.61 0.013 4.509 0.001 0.083
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Introduction

The automatic detection of plant diseases in early stages in large farms, in addition to increasing the quality

of the final product, could prevent the occurrence of irreparable damage. To this end, accurate and timely
diagnosis of farm conditions is of great importance. In order to facilitate production potential and prevent a
significant decline in yield, disease diagnosis is necessary periodically throughout the whole life of the. On the
other hand, early detection of the disease in its early stages of growth can also prevent the spread of diseases.
One of the most common methods for diagnosing plant diseases is the use of visual methods, but this method is
difficult to evaluate the performance of a number of parameters such as the effects of the environment, nutrients,
and organisms and so on. Furthermore, the accuracy of repetitions is very much related to individual fatigue of
inspector. Research on activities that have the ability to identify diseases at an early stage and prevent the spread
of contagious diseases are of great importance. Therefore, the use of new applications and new detection
technologies to protect can significantly reduce the risk of product loss. Therefore, the purpose of this research is
to design and construct an intelligent control system that automatically detects the health of the lilium plant and
to improve the plant's condition.

Materials and Methods
Sample collection

In this study, 80 pots of four kilograms (including healthy and disease plants) were considered for plant
growth in vegetative stage. The spring onions were grown in pots with 20 cm diameter and 30 cm height.
Experiments were carried out in a greenhouse with a temperature of 27.15°C day/night and a relative humidity of
70-75%.
Image processing

In this research, the camera was placed at a constant distance of 50 cm from the flower to evaluate the stem
and the leaves attached to it. The images were captured under the constant light conditions in the greenhouse
during a specific hour of the day (10 to 12) every other day. The image was taken in RGB color space with a
resolution of 1024 x 840 pixels, and after image transfer to the computer, image processing was performed using
Matlab 2016a. After examining the plant image, 9 color channels (R, G, B, L, a, b, H, S, and V) were examined
from three color spaces (RGB, Lab and HSV) and stem length to diagnosis of Botrytis elliptica disease.
Feature selection and classification

In this research, after improving the image and extracting the feature, the linguistic hedges method was used
to select the features and the K-means clustering was applied in the N-division of the k-clustering specified by
the user. In this method, each attribute was assigned to a cluster closer to the mean vector. This method
continues until there was no significant change in the mean vectors between successive repetitions of the
algorithm.

Results and Discussion

According to the results of feature selection L leaf, L stem, a leaf, b leaf, H leaf, b stem, H stem, V leaf and
stem length, were the best features. Moreover, the accuracy of diagnosis for the diseased and healthy plants were
96.42 and 100 percent, respectively, and the overall classification accuracy was 97.63 percent. Therefore, in
general, it can be said that the proposed image processing method is desirable and acceptable in order to
diagnose the disease. According to this, zhuang et al. (2017) used sparse representation (SR) classification and
K-means clustering to identify leaf-based cucumber disease. In the proposed method, it has been shown that
system could detect cucumber diseases with accuracy rate of 85.7%. Therefore, the proposed image processing
technique seems to be able to diagnose the disease quickly and easily.

1- MSc Student, Department of Mechanics of Biosystems Engineering, Faculty of Agricultural and Rural Development,
Agricultural Sciences and Resources University of Khuzestan, Ahvaz, Khuzestan, Iran

2- Assistant Professor, Department of Mechanics of Biosystems Engineering, Faculty of Agricultural and Rural
Development, Agricultural Sciences and Resources University of Khuzestan, Ahvaz, Khuzestan, Iran

3- Assistant Professor, Horticultural Science Department, Faculty of Agriculture, Agricultural Sciences and Resources
University of Khuzestan, Ahvaz, Khuzestan, Iran

(*- Corresponding Author Email: s.abdanan@asnrukh.ac.ir)



Y4\

il S5 @ p,.J.J oL; 39 SsT d)l.n.:.g ]a."»}g M ‘ﬁd.wo&o' ‘obl&m 9 ‘svT <

Conclusions

Today, in the modern agricultural systems, numerous computational methods have been designed to help
farmers to control the proper growth of their products. However, there are still major problems with the rapid,
accurate and classification of diseases in the early days of the disease. Therefore, the purpose of this study was to
design, construct and evaluate a smart system based on image processing in order to identify and classify the leaf
disease of the leaves of the lilium plant and remove it by spraying the contaminated parts. For this purpose, the
linguistic hedges method was used to select the characteristics and k-means method to classify the infected plant
from healthy. The results of the classification for the diseased and healthy plants were 96.42 and 100 percent,
respectively, and the overall classification accuracy was 97.63 percent, which indicates the acceptable accuracy
of the machine vision system in detecting the disease.

Keywords: Diagnosis of plant disease, Image processing, Linguistic hedges algorithm, K-means






