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1 Introduction

It describes all requirements required for reproducing the research and its results in
the individual environment in this Configuration Manual. Software with the hardware
components needed along with imported data and Exploratory Data Analysis, Data Pre-
processing, Label Encoding, Feature Selection, all the support vector machine model with
validating other methods and their respective evaluation are included. This report follows
the following structure, Section 2 tells the information about environment configuration.

Section 3, gives detailed data acquisition. Section 4 consists of Pre-processing of
the given data and Exploratory Data Analysis(EDA). Data Augmentation is showed in
section 5. Section 6 shows in detail about GLCM Features. Section 7 shows in detail
about NGDTM Features. Section 8 shows in detail about GLCM + NGDTM Features.
Section 9 shows in detail about the SVM model. Section 10, explains about the results

float

2 System Specifications

A detailed description of the hardware and software requirements for implementing the
research is provided in this section.

2.1 Hardware Specifications

Below image, shows the hardware that is required. IntelCore CPU @ 2.80 GHz Intel
i7-1156G7 is the 11th Generation, 16 GB of the DDr4 RAM Memory at speed of 3600
Mhz, Operating system is windows 10 home edition with 64 bit processor, 1024GB SSD
.
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Figure 1: System Configuration

2.2 Software Requirements

1. Anaconda 3 (Windows operating system)

2. Jupyter Notebook (Latest)

3. Python Version 3.x

3 Data Collection

The main dataset is obtained fromMendely Data public cloud repository. https://data.mendeley.com/datasets/rjykr62kdh/1
is the link for the dataset. There are 1,288 pictures of banana leaf falling in three cat-
egories as Healthy banana leaf, Xanthomonas infected leafs and Sigatoka infected leafs.

4 Data Exploration

The project requires all the Python libraries listed below in Figure 2. float
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Figure 2: Python Libraries required
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Figure 3: Generating images list based on categories

Figure 4: Generating images list based on categories
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Figure 5: Defining Sharpening Image

Figure 6: Reading Images
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Figure 7: Image Convulsion

Figure 8: Converting all images to rgb based on all categories

6



Figure 9: Label encoding images

Figure 10: Visualising pre-processed images
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5 Image Augmentation

This section explains the steps taken in data augmentation.

Figure 11: Data Augmentation

6 GLCM

This section show the implementation of features extracted by GLCM feature extractor
algorithm.

Figure 12: GLCM function

Figure 13: Extracting features using GLCM
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Figure 14: Converting NGDTM extracted features into dataframe

Figure 15: Missing data handling and data description
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Figure 16: Feature selection

Figure 17: Scaling, Class balancing and data split

7 NGDTM

This section show the implementation of features extracted by NGDTM feature extractor
algorithm
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Figure 18: NGDTM function
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Figure 19: NGDTM function

Figure 20: Extracting features using GLCM and Converting them into dataframe
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Figure 21: Missing data handling and data description

Figure 22: Checking of class balance and feature and target split
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Figure 23: Scaling, Class balancing and data split

8 GLCM+NGTDM

This section show the implementation of features extracted GLCM and NGDTM and
concatenated into one dataframe.

Figure 24: Merging GLCM and NGDTM data
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Figure 25: Data information and feature and target split
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Figure 26: Scaling, Class balancing and data split

9 Machine Learning Models

9.1 SVM for GLCM

Figure 27: Implementation of SVM for GLCM
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9.2 SVM for NGTDM

Figure 28: Implementation of SVM for NGTDM
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9.3 9.3 SVM for NGTDM+GLCM

Figure 29: Implementation of SVM for NGTDM+GLCM

10 Model result

This section explains the performance of the models.

Figure 30: Figure 37: Model Performance
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