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1 Introduction

Computer vision is an ongoing field of research, scientists and software engineers around
the world are trying to optimize and fine-tune deep learning algorithms. In this configur-
ation manual, a summarised outline of instructions is provided to replicate the results of
the experiments. This manual discusses about both software and hardware specifications
used in research experiments. It helps in understanding of python programming executed
in the process of finding desirable results. Follow the instruction guide with each section
to explain the programm.

2 System Configuration

In this research experiment, the hardware specification of the system is Windows 11 64-
bit operating system, 16 GB RAM, 220 GB of ROM, 4GB NVIDIA GTX 1050 graphic
processor and Intel i7 - 7700HQ is utilized. More hardware and operating system spe-
cifications are shown in Figure1.

Figure 1: Hardware and Operating system specification
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3 Environment Setup

3.1 Anaconda Navigator

In the research experiment python programming language is utilized for the implement-
ation of deep learning model. The programming script is done with the help of Jupyter
Notebook which is supported by Anaconda Navigator(present at link1) as shown in Figure
2

Figure 2: Anaconda Navigator

3.2 Environment

To meet the demand for python programm a new environment is created with the help
of the Anaconda base command prompt. Python 3.10 is installed with multiple packages
like tensorflow 2.10, cudatoolkit=11.2, cudnn=8.1 and other packages like mathplotlib,
seaborn, numpy, pandas and more.

The new environment is selected by activating gpu environment from base as shown
in Figure 3. A new environment is created to run research experiments with the help of
GPU present in the system for faster execution.

Figure 3: New GPU environment for research

1https://www.anaconda.com/download
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4 Research Experiment

For a better understanding of the aspect of code, the program code is segmented into
sections.

4.1 Importing Libraries

The initial step is to load essential libraries and packages into Python file as shown in
Figure 4

Figure 4: Importing Libraries

4.2 GPU Threshold

While working on the research experiment, the GPU used is only 4 GB, hence a threshold
is applied of 50% usage. This is done to avoid the issue of Resource exhaustion errors.
code used in limiting the usage of GPU is shown in Figure 5.

Figure 5: Normal and Pneumonia x-rays

4.3 Data Loading

The dataset used in this experiment is present on the Kaggle website 2. The dataset is
professionally labeled by Kermany (2018). The zip file of 2.3 GB is stored in the local
drive which is loaded into the dataframe as shown in Figure 6

2https://www.kaggle.com/datasets/paultimothymooney/chest-xray-pneumonia
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Figure 6: Loading data into pandas dataframe

4.4 Exploratory data analysis

The code snippet shown in Figure 7, is used to display the image present in the dataset.
Few medical images are produced as output to see differences with human eyes.

Figure 7: frontal chest xray images

In Figure 8, this code snippet is used to check the pixel intensity in X-ray images.
As a pneumonia patient chest x-ray has some white fading present in x-ray images. The
statistical analysis of image pixels is also produced as output.
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Figure 8: Normal and Pneumonia x-rays

To check class balance, the Python code is shown in Figure 9. This done to check the
biases present in the dataset.

Figure 9: Normal and Pneumonia x-rays

4.5 Data processing

Using ImageDataGenerator function, the data is preprocessed for later use. This exper-
iment is conducted in two phases in phase one no augmentation techniques are applied
as shown in Figure 10

Figure 10: Phase one without augmentation

In phase 2, data augmentation techniques are applied such as random flipping, zoom,
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shear range and splitwise parameters are given to ImageDataGenrator function shown in
Figure 11

Figure 11: Data Augmentation with parameters

Later data is prepared by providing all training parameters like batch size, shuffle,
class mode, target size and seed value. The data is not required to be split into test, train
and validation, as it is already segmented into different folders.

Figure 12: Data Preprocessing

4.6 Model Implementation
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4.6.1 ResNet50

Figure 13: Model Implementation
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Figure 14: Evaluation

4.6.2 EfficeintNetB0
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Figure 15: Model Implementation

Figure 16: Evaluation
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4.6.3 VGG16

Figure 17: Model Implementation

Figure 18: Evaluation
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4.6.4 InceptionV3

Figure 19: Model Implementation

Figure 20: Evaluation
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4.6.5 DenseNet121

Figure 21: Model Implementation

Figure 22: Evaluation

12



5 Final Evaluation

Figure 23: Normal and Pneumonia x-rays
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