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ABSTRACT 

   

Pest infection is the most important problem on vegetable plants. One way to control the pest 

infection is to use proper pesticides. Early detection of the pest or the initial presence of pests 

is a key element for crop protection. The identification of the pest was done manually at the 

beginning. This takes time and also requires ongoing monitoring of experts. An automatic 

pest detection system is needed to examine the infestation and classify the type of pest. 

Today, there are many techniques and methods for identifying pests and detecting plant 

diseases. In these techniques, image processing techniques are very efficient and reliable. 

First, the proposed model detects whether the leaf is affected or not and calculates the 

affected area in the image. Next, the region of the detected pest and classification were 

performed using convolutional neural networks. The severity of the infection can be observed 

by calculating the percentage of the affected area, which leads to taking the appropriate 

measures. 

Keywords: segmentation, region of interest, pest detection, convolution neural networks 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



iv 
 

Table of Contents 

DECLARATION ........................................................................................................................................... i 

ACKNOWLEDGMENT .............................................................................................................................. ii 

ABSTRACT ................................................................................................................................................. iii 

List of Figures/Tables .................................................................................................................................. vi 

Introduction .................................................................................................................................................. 1 

1.1 Background ........................................................................................................................... 1 

1.2 Research Problem Statement ............................................................................................... 2 

1.3 Aim and Objectives ............................................................................................................... 2 

 1.3.1    Aim ..................................................................................................................................... 2 

 1.3.2     Objectives .......................................................................................................................... 2 

1.4 Overview of the report .......................................................................................................... 3 

1.5 Summary ................................................................................................................................ 3 

CHAPTER 02 ................................................................................................................................................ 4 

Review of literature related to pest detection and pest classification ...................................................... 4 

2.1     Introduction ............................................................................................................................. 4 

2.2      Related works on the problem domain ................................................................................ 4 

2.3    Summary ................................................................................................................................. 10 

CHAPTER 03 .............................................................................................................................................. 11 

Convolutional Neural Networks ................................................................................................................ 11 

3.1 Introduction ......................................................................................................................... 11 

3.2   Neural Networks ................................................................................................................. 11 

3.3 Architecture of Convolutional Neural Networks ............................................................. 12 

 3.3.1   Convolution: ..................................................................................................................... 13 

 3.3.     Pooling: ............................................................................................................................. 14 

 3.3.3   Complete CNN architecture: .......................................................................................... 15 

3.4     Summary ................................................................................................................................ 15 

 



v 
 

CHAPTER 04 .............................................................................................................................................. 16 

Proposed methodology ............................................................................................................................... 16 

4.1       Introduction ......................................................................................................................... 16 

4.2 The step-by-step procedure of the proposed methodology: ............................................ 17 

 4.2.1    Colour Transformation Structure: ................................................................................ 17 

 4.2.2    Masking the green-pixels by thresholding: ................................................................... 17 

 4.2.3       Obtaining leaf Segments: ............................................................................................. 18 

 4.2.4    Compute the affected area from leaf potion with the pest region: ............................. 19 

 4.2.5     Morphological operations to detect the pest region in the leaf image: ...................... 20 

 4.2.6     Pest regions detected by considering the region properties: ...................................... 21 

 4.2.7   Pest regions detected by considering the region properties: ........................................ 22 

4.3     Construct the Classification model using convolution neural network ........................... 23 

4.4   Summary .................................................................................................................................. 23 

CHAPTER 05 .............................................................................................................................................. 24 

Experimental setup & Results ................................................................................................................... 24 

5.1    Introduction ............................................................................................................................ 24 

5.2     Dataset setup for the classification model ........................................................................... 24 

5.3    MatConvNet configuration to build the training model on the dataset ............................ 26 

5.4   Classification results (Testing results) ................................................................................... 26 

5.5   Summary .................................................................................................................................. 27 

CHAPTER 06 .............................................................................................................................................. 28 

Discussion and Conclusion ......................................................................................................................... 28 

Appendix A .................................................................................................................................................. 31 

Implementation for affected region and pest detection ........................................................................... 31 

 

 

 

 

 



vi 
 

 

List of Figures/Tables 
  

Figure 01: Layer structure of the neural network ................................................................................. 12 

Figure 02: Layer structure in convolution neural network .................................................................... 13 

Figure 03: convolution process ............................................................................................................. 14 

Figure 04: Pooling process .................................................................................................................... 14 

Figure 05: Complete CNN architecture ................................................................................................ 15 

Figure 06: The basic procedures of the proposed model ...................................................................... 16 

Figure 07: (a) Input image (b) Green regions (c) Background removed .............................................. 18 

Figure 08: (a) histogram of hue image (b) Leaf region (c) Holes in Leaf region ................................. 19 

Figure 09: Affected region calculated from the leaf image (with pest region). .................................... 20 

Figure 10: Output image after the morphological operations ............................................................... 21 

Figure 11: Pest regions detected from the binary image ....................................................................... 22 

Figure 12: Pest regions detected from the binary image ....................................................................... 22 

Figure 13:  Data set model for experiments .......................................................................................... 25 

Figure 14:  Types of pest considered for the recognition process ......................................................... 25 

Figure 15: MatConvNet procedure ....................................................................................................... 26 

 

Table 1:  Types of pests and number of images .................................................................................... 24 

Table 2: classification rate for the testing image set ............................................................................. 27 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


