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1 Introduction

The scripts employed in this study have certain instructions that must be followed, which
are outlined in the configuration manual. You will find that following the instructions
in this tutorial will help you successfully execute the code. In addition to that, this
documentation includes information on the hardware design of the machine on which
the code was implemented. In addition to this, the system’s most basic configuration
requirements are also listed.

2 System Specification

The below table 1 and 2 are listed with all the hardware and software specifications for
the platform upon which the research work is being carried out.

2.1 Hardware Specification

Hardware used Specification

Processor Intel(R) Core(TM) i7 8th generation
RAM 16 GB
Hard Drive 1 TB

Table 1: Hardware Specification

2.2 Software Specification

Software used Version

Operating System Windows-10 Home, 64 bit Operating
System

Anaconda Navigator 2022.05
Python 3.9.12
Power Bi 2.100.1401.0

Table 2: Software Specification

1



3 Environment Set Up

The entire research was done by writing Python code in Jupyter Notebook on Anaconda
Navigator. First, Anaconda Navigator needs to be installed.

Figure 1: Anaconda Navigator Installation

The Anaconda Navigator can be accessed through Start, then select Anaconda Nav-
igator after the installation has been completed successfully. Then Jupyter notebook can
be launched from Anaconda Navigator.

Figure 2: Jupyter Access

4 Data Source

Dataset has been collected from Kaggle. This research project has been carried out using
the dataset 1 created by Ali et al. (2022) which was made publicly available by the authors
for future research.

1https://www.kaggle.com/datasets/nafin59/monkeypox-skin-lesion-dataset?datasetId=

2308447
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Figure 3: Monkeypox Dataset

The dataset has been downloaded in a zip format. Further, it was unzipped in the
local drive and then the entire research was performed using the same dataset.

5 Implementation

The design of this study, as well as its execution, makes use of the following libraries
mentioned in table 3 that has to be installed to conduct this research study.

Libraries used Version

Numpy 1.21.5
Pandas 1.4.2
Scikit-learn 1.0.2
Keras 2.11.0
TensorFlow 2.11.0
Matplotlib 3.5.1

Table 3: Libraries used in this study

The study procedure, along with its methodology, will be broken down into its com-
ponent parts in the following sections.

5.1 Blocks of Code:

Import Libraries

The below screenshot depicts all the necessary libraries that are used in this study.
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Figure 4: Import Libraries

Data Pre-processing

The below block of code creates the train, validation and test folders inside the root
directory of each class of images and then data was shuffled randomly and split into
70:15:15 ratio, and then it was stored in its respective directories.

Figure 5: Shuffle & split the data
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To create more complexity in the model, more blurry images were added to the existing
data.

Figure 6: Adding blurry images to dataset

CNN Model

Figure 7: CNN Model
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Data Augmentation & Training of CNN Model

Figure 8: Training of CNN model

Training of the CNN model will take ˜ 3 hours to complete.

Validation of CNN Model

Figure 9: Validation of CNN model
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VGG 19 Model

Figure 10: Structure of VGG 19 Model

The bottlenecked characteristics of the model was retained after the extraction process,
and a classifier comprising final dense layers has been appended to the model. Using
the below blocks of code, features and labels had been extracted and applied to train,
validation and test set and the same was saved in a form of Numpy array for later use.

Feature Extraction

Figure 11: Feature Extraction

Figure 12: Saving Extracted Features
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VGG 19 Models Validation

VGG-19 Model 1

Figure 13: VGG 19 Model 1

Previously extracted saved features were reloaded to use in other models as they have
dropout layers appended to them.

VGG-19 Model 2

Figure 14: VGG 19 Model 2
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VGG-19 Model 3

Figure 15: VGG 19 Model 3

VGG-19 Model 4

Figure 16: VGG 19 Model 4
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VGG-19 Model 5

Figure 17: VGG 19 Model 5

Testing the Models

Figure 18: Model Testing
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