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1 Apple black rot 
2 Apple rust 
3 Apple scab

1855



 

مکانیکسیزدھمین مھندسی ملی کنگره
مکانیزاسیون و ایرانبیوسیستم

بیوسیستم  )١۴٠٠(مکانیک
 

 
                       .
                  

     .  
  

    
                        

              .              
  ]2[ .        480     170          )BR  (160 

        )R  (  150           )S(   .         
                  Kmeans       .     

               ١  )GLH( 
   -     ٢  )GLCM(      ٣  )GLRM(       

٤  )LBP(        .      80              . 
                  ٥  k-   

 ٦              .  1      
    .  

  
  

                    
                     .

3*3   = 3       ( )        .      
Kmeans    = 2          .              

            R  G    B       Kmeans     .
 2                  .  
  

 
1 Gray Level Histogram
2 Gray Level Co-occurrence Matrix
3 Gray Level Run Length Matrix 
4 Local Binary pattern
5 Linear Discriminant Analysis
6 Decision Tree
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1 Sensitivity
2 Specificity
3 Accuracy 
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Abstract 

Disease and pest of each plant is a major and influential factor in the quality and quantity of the product. Conventional 
methods of diagnosing these pests are based on the traditional method of using an expert who has his own problems. To 
solve these problems, the automated and non-destructive method of machine vision is used, which will cause rapid 
detection and control of the disease, and consequently reduce the costs of large-scale monitoring. In this study, machine 
learning based on texture features of Gray Level Histogram (GLH), Gray Level Co-occurrence Matrix (GLCM), Gray 
Level Run length Matrix (GLRM) and Local Binary Pattern (LBP) algorithms were used to detect apple leaves diseases 
such as black rot, rust and scab. By segmentation of images using kmeans method, Decision Tree (D-Tree), K-Nearest 
Neighborhood (KNN), Linear Discrimination Analysis (LDA), Support Vector Machine (SVM) and Artificial Neural 
Network (ANN) models were used in two stages of training and testing modes. The test data results shows that the decision 
tree model with 84.42% accuracy and the ANN model with accuracy of 93.30 had the lowest and highest performance 
among other methods, respectively. KNN, SVM and LDA models also correctly classified 87.30, 91.33 and 92.62% of 
the test images, respectively. The results showed that image processing method could be used to quickly detect pests in 
apple tree leaves. 

Key words: Apple black rot, Apple rust, Apple scab, Texture, Image processing, Machine learning 
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