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1 Introduction 
 

The configuration manual outlines the steps and procedures to be followed while running the 

implemented scripts for the current research project. This will allow for smooth running of 

the code without any glitches. This also includes information about the machine's hardware 

configuration in which the scripts are executed and provides the same minimum 

recommended configuration. Following these steps would help replicate the project's results. 

This can then be analysed and is straightforward to conduct future research. 

 

2 System Specification 

2.1 Hardware configuration 
 

As mentioned below, the hardware specification of the computer on which the work was 

performed is: 

Processor: Intel Core i5 – 8250U CPU @ 1.60GHz 

RAM: 8 GB 

Storage: 256GB SSD  

Operating System: 64-bit operating system, Windows 10 Home 

 

2.2 Software configuration 
 

Software used to implement the project is Python based Jupyter notebook IDE (Integrated 

Development Environment) which is available within the Anaconda package. Forthcoming 

sections illustrates the steps to be followed in executing the developed scripts. 

 
 

3 Downloads and Installation 
 

▪ Python 

 

The research project is carried out using Python since it has a significant number of libraries 

and supporting models of machine and deep learning. It also comes with several modules that 

help make it easier to pre-process and alter images, making it easier to use and implement. 

Therefore, the fundamental requirement on the computer running the script is to have 
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downloaded on it the latest version of Python. This can be done by proceeding to the python 

website1 download page and installing the downloadable installer of the specified version 

based on the OS of the machine running it. Fig 1 illustrates the screenshot of the website 

from where the latest version is installed. Once downloaded, file must be installed by 

following the installation instructions.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Download Page of Python 

 

After the installation is successful it can be verified in windows command prompt by using 

‘python –version’ command. It provides the version number of the Python installed. 

 

▪ Anaconda 

 

Anaconda is the next package to be installed. It provides various python-based IDEs that are 

user-friendly that can be used for code development and results visualization. Jupyter 

Notebook and Spyder are the most common of the IDE's available in Anaconda Navigator on 

installation. Anaconda can be downloaded from the official website2. Downloadable installer 

is shown in Fig 2. Package comes for different OS hence the OS specific installer needs to be 

downloaded 

 
 

Figure 2. Download page of Anaconda Installer 

 
 
1 https://www.python.org/downloads/ 
2 https://www.anaconda.com/distribution/ 

https://www.python.org/downloads/
https://www.anaconda.com/distribution/?gclid=EAIaIQobChMI6JWJx6-p5gIV2PhRCh0S_wZdEAAYASAAEgLPbfD_BwE
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As shown in Fig 3, upon successful installation of Anaconda Navigator, it will display 

multiple IDE that can be selected for development. Of which Jupyter IDE is used in this 

research project. 

 

 
 

Figure 3. Anaconda Navigator 

 

▪ Data Source 

 
This research uses the colored images of tomato plant leaves from the publicly accessible 

PlantVillage dataset from GitHub3. This open repository contains color, segmented and 

grayscale images of several plants. Thus, only colored images of tomato plants must be 

downloaded, and the other images must be removed from the downloaded folder. 

 

▪ Project Development 

 
Jupyter notebook must be launched from the installed navigator. As shown in Fig 4. new tab 

is opened in the browser 

 

 
 

Figure 4. Home page of Jupyter Notebook 
 

 
3 https://github.com/spMohanty/PlantVillage-Dataset 

https://github.com/spMohanty/PlantVillage-Dataset
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Coding can be started by clicking the new icon on the top left corner and selecting Python 3 

which launches a new page for coding. As the project is being built  using machine and deep 

learning techniques based on transfer learning, additional python libraries also need to be 

installed when required. These can be installed using pip install command in the windows 

command prompt as shown in Fig. 5 

 

 
 

Figure 5. Command prompt for Python library installations 

 

Firstly, few of the standard libraries that are required to build image classification models 

include 

 

• TensorFlow 2.0.0  

• Keras 2.3.1 

• Keras-Applications 1.0.8 

• Keras-Preprocessing 1.1.0 

• Numpy 1.16.5 

• Scikit-Image 0.16.2 

• Scikit-Learn 0.21.3 

• Sklearn 0.0 

• Opencv-contrib-python 4.1.1.26 

• Matplotlib 3.1.1 

 

Once the coding has been successfully completed, the script can be executed by running the 

jupyter notebook command as shown in Fig. 6 or by running the code individually by blocks. 

If there are errors present in the code, they will be shown below the code block that can then 

be used to debug. 
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Figure 6. Running the script 
 

 

Model Development: Basic CNN 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7 

 

• The first block shows the list of libraries installed for the implementation of this 

model 

• Second block shows timer function implemented to calclulate the training time of all 

the models 
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Figure 8 

 

This block shows how the image data is converted to numpy arrays for building models 

 

 

 

 

 
Figure 9 

 

 

 

This block shows the images being loaded into the model 
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Figure 10 

 

 

This block shows the image of sample tomato leaf and the following block is used to encode 

the class names. 

 

 
Figure 11 

 

This is used to plot bar chart which shows the total number of images in each class 
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Figure 12 

 

This is the bar chart plotted showing the total number of images in each class. 

 

 
Figure 13 

 

This block displays the random set of tomato leaf images 
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Figure 14 

 

In this block, the data is split into test and train in the ratio of 80:20. 

 

 

 
Figure 15 

 

This block shows the CNN model with 5 convolution layers being built  
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Figure 16 

 

 

 

The above block gives the summary of different layers 

 

 

 
Figure 17 

 

 

This block shows how the model is trained on the training data 
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Figure 18 

 

This block shows how the model is being evaluated 
 

 

 
Figure 19 

 

This block generates the confusion matrix for the implemented model 
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Figure 20 

 

This block generates the classification report to evaluate the model using multiple evaluation 

metrics 

 

 

Following blocks of code shows the models defined for various algorithms 

 

Support Vector Machine: 

 

 
Figure 21 

  
 

Random Forest: 
 

 

 
Figure 22 
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VGG16: 
 

 

 

 
Figure 23 

 

 

VGG19: 
 

 

 
Figure 24 

 

 

XGBoost: 
 

 

 
Figure 25 

 
 
 

All the scripts of the various models implemented in this project are uploaded as part of ICT 

Solution. 


