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CREATION OF SYNTHETIC DATA OF CHEST X-RAYS FOR DETECTION OF
COVID-19 USING UNETGAN
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ABSTRACT: People began exploring using available chest x-ray images of lungs in 2019, when
COVID-19 began spreading as a viral infection over the world. However, the research paper
discovered that the available photos are limited, and the majority of the symptoms are
comparable to pneumonia sickness. So, before completing the multiclassification procedure, this
study aims to increase the dataset size by merging the UNET with cyclic GAN's. The majority of
real-world data is in an unbalanced state, which has an impact on the design's overall architecture
and performance. Many researchers have used manipulation techniques such as translation,
rotation, and others to increase dataset size, but these fundamental and easy procedures have
little effect on the model due to the high dimensionality of medical pictures. By executing
segmentation utilising the UNET operation, the improved cyclic GAN's mechanism aids the
research article in creating a balanced dataset with a greater number of augmented or
reconstructed CXR images.
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INTRODUCTION:
For the past few years, CNN has been the most often used word by most researchers, industry
professionals, and other significant AI figures. CNN is a deep learning method for distinguishing
between different input items based on the weights applied to them in a prioritized order. The
fundamental benefit of artificial neural networks is their ability to recognize relationships
between spatial and temporal variables using various types of filters. Any network's main goal is
to interpret the input images with the fewest amount of trainable parameters possible. In a real-
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time scenario, we can see images of various colour systems such as RGB, CMYK, and others,
necessitating the creation of a network that can efficiently convert the image into an easy-toprocess format while maintaining all of the image's important features in order to obtain accurate
prediction results. The following are the major components of networks:
i. Kernel: Also known as a "filter," this component is used to read the image's pixel values one
by one. The size of the kernel determines how many pixels it must process. If K is 4*4*1, then
reading the entire image will need 16 shift operations (reading four values horizontally and
vertically).The convolution layers' main goal is to create a convoluted matrix that holds
information about high-level characteristics. We can get low-level properties like colour,
gradients, and others by increasing the number of layers.
ii. Padding: This is an attribute that controls the size of the output. If the padding property is
valid, it returns an output matrix with smaller dimensions. If the padding attribute is set to the
same value as the input, the output matrix will have the same number of dimensions as the input
matrix.
iii. Pooling Layer: As the number of features in the image grows, the system's time complexity
grows. This pooling layer is used by the CNN to preserve all of the key features while processing
at high speeds. It also reduces the system's computing power. To extract the features from the
image, the suggested method uses the max pooling layer.
iv. Fully Connected Layer: Prior to transferring the input to this layer, the system must flatten the
matrix and resize it to the required dimensions. This layer's job is to detect the attributes that
have non-linear relationships after obtaining the flattened values. To classify a person's age, the
suggested system uses both feed forward and reverse propagation techniques, as well as the
softmax activation function.
LITERATURE SURVEY:
Efficient GANs were created by Saleh Albahli, Swamy, S. et al [1], [2] utilising CXR images to
balance the dataset. Because the dataset contains several classes ranging from no disease to
invasion, the photos are scored on a scale of 0 to 5 to construct augmented images using a
combination of auto encoders and GANs. If any image exceeds the threshold value, it is
discarded, and in the end, this model has generated 5000 photos for each class label and balanced
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them in order to produce a correct detection system. The deep learning model has one pooling
layer, one flatten layer, and two fully connected layers that are used to construct fake images
using simple image alterations and a pre-trained model called "Inception." Residual units are also
used in the model to improve the model's work flow by simplifying the linkages.
PirMasoom Shah, Sirisati R [3], [4] used Deep Convolution GAN to create synthetic images.
The model in this study uses three sorts of class labels: healthy, pneumonia, and covid. The main
benefit of this study is that it verifies the generality of the validation data using K-Means
clustering on the three class labels before doing the classification. It used an Attenuation map to
verify the confidence value of each image in the decision-making process to determine the
relevance between the features of the image. After that, the system generates synthetic data and
uses EfficientNETB4 to train it for classification. The activation maps are used in this model to
provide more information about the internal relationships concealed in the image.
Nour Eldeen M. Khalifa [5] created a GAN-based transfer learning model that was fine-tuned.
The combination of three pre-trained models with GANs, namely ALEX, GOOGLE, and
RESNET-18, was compared in this model, and it was discovered that RESNET-18 outperforms
the other two models. The generator model in this study caused noise using the Gaussian
mechanism, and to classify the model, the researchers created a fine-tuned model by combining
the Squeeze, ALEX, and GOOGLE, with 12 layers of augmentation to mislead the discriminator
as much as feasible.
To analyse the best strategy to forecast Covid-19, Soumya Ranjan Nayak[6] conducted a
comparative research on multiple deep learning techniques using pre-trained models. The author
of this article examined eight pre-trained models to determine if a person has Covid-19 or not
based on a chest X-ray. The ImageNet dataset is used in the comparison study. The research
proposed the best pre-trained model based on well-fine-tuned hyper parameters. Based on
accuracy, the author demonstrated that ResNet-50 and ResNet-34 are the best models.
Sirisati, R.S., Kumar, C.S [7] suggested a light-weight approach for binary and multi-category
categorization. The binary classification model does not use transferred learning. The model uses
a pre-trained ResNet8 model with Adam and cross-entropy optimization functions, and the
training is done with Conditional GANS, which are commonly used to create new synthetic
images. The loss function, which analyses the difference between real and predicted labels, is
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used to evaluate neural network models . The optimizer's job is to find the loss function that
gives the most accuracy with the least amount of loss. Stefanos Karakanis [8] suggested model
uses the Adam optimizer, which determines the average of momentum exponentially among the
optimizers available. When the process becomes slow, Adam's main benefit is that it uses bias
correction. Swamy, S.R. [9] suggested conditional GANs create new images[10-14] dependent
on the received information's conditions.
PROPOSED METHODOLOGY:
In the proposed research, the model worked on the dataset collected and published by the NLM,
USA. The dataset contains 326 healthy images, 330 pneumonia and 400 COVID patient details.
A few sample of CXR images are illustrated in figure 1.

Figure 1: Sample Images of CXR collected by NLM, in association with various hospitals
These modest amounts of samples are insufficient for designing an efficient deep learning neural
network, resulting in either significant bias or large variance. To address this problem, the model
proposes that synthetic data be generated using UNET integrated GANs, in which augmented
images for masked images are constructed by translating and reconstructing the complete image.
The following parts depict the full procedure:
Data Visualization: It is simple to grasp the data relationship between features in machine
learning, but in deep learning, the relationship between complex features cannot be displayed
using linear elements. However, learning the features from training data is critical in learning
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applications. As a result, the suggested research used a typical way to analyse the data, plotting
photographs as shown in figure 2.

Figure 2: Analysis on the Original Chest X-ray Images
Cyclic GAN: The major goal of using cycle GAN in this study is to translate one image to
another by executing pixel-by-pixel operations. A simple image is represented as a map vector in
the CGAN process, and the encoder conducts embedded operations on it, producing "Translated
Styles" as the generator's output. The Discriminator takes two inputs: "Translated Styles" and
"Targeted Styles," and builds a vector map that labels false as "0" and real as "1." The vector
operations are carried out in the latent space. The loss sustained owing to consistency as a result
of the cycle formation, i.e., translating one image to another and re-constructing the original
image from the created image, is given more attention in this study. Equation 1 shows how to
calculate the consistency loss.
G(G New (Image))=Loss(Image)– (1)
UNET Segmentation: The primary goal of merging UNET and CGANs is to produce semantic
pictures, and UNETS are widely used for semantic segmentation. This semantic segmentation
method adds a class label to each image pixel and searches deep for the predicted class labels.
The UNET model is made up of an encoder that uses covenant layers in conjunction with
pooling layers to extract the factors that affect each component of the layer, and a decoder that
uses a transposed CNN to identify the localised parameters, all of which are connected in fully
connected mode.
RESULTS AND DISCUSSION:
The various outputs produced during the training and GAN designing phases are discussed in
this section. The Generator and Discriminator are shown in Figure 3 during the contraction phase
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of UNET Segmentation. The sizes of the translation and reconstruction architectures are clearly
indicated.

Figure 3: Generator and Discriminator Functional Creators for both Images
The final output produced by the HCU GAN is represented in figure 4. These images are passed
as input for the discriminator to classify the images as real and fake.

Figure 4: Augmented Images creation of Chest X-rays using GAN’s
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CONCLUSION:
In a real-time setting, the conditions are uncontrolled, and the system may confront challenges
such as sickness dataset labelling, addressing the data imbalance problem, and overfitting issues
due to the smaller amount of diagnostic clues. Because selecting and applying all of the possible
geometric changes involves a significant number of computations, the system suffers from
overfitting. The auto augmentation procedure can effectively improve accuracy by using pretrained models and building a sound policy schema, such as Hybrid Cyclic UNET GAN. The
system is able to tackle the problem of overfitting that occurs as a result of simple photo
processing since the Hybrid Cyclic UNET GAN modules generate additional training data.
Instead of using trained models, the suggested model used a semantic segmentation component
known as "UNET" and achieved a best accuracy of 97.19, which is around 1.5 percent better
than the base model.
REFERENCES:
1. Albahli S. (2020). Efficient GAN-based Chest Radiographs (CXR) augmentation to
diagnose coronavirus disease pneumonia. International journal of medical
sciences, 17(10), 1439–1448. https://doi.org/10.7150/ijms.46684.
2.

Swamy, S. Ranga, et al. "Dimensionality reduction using machine learning and big data
technologies." Int. J. Innov. Technol. Explor. Eng.(IJITEE) 9.2 (2019): 1740-1745.

3. Shah, P. M., Ullah, H., Ullah, R., Shah, D., Wang, Y., Islam, S. ul, Gani, A., &
Rodrigues, J. J. P. C. (2021). DC‐GAN ‐based synthetic X‐ray images augmentation for
increasing the performance of EfficientNet for COVID ‐19 detection. In Expert Systems.
Wiley. https://doi.org/10.1111/exsy.12823
4.

Sirisati R, Kumar CS, Latha AG, Kumar BN, Rao K. Identification of Mucormycosis in
post Covid-19 case using Deep CNN. Turkish Journal of Computer and Mathematics
Education (TURCOMAT). 2021 Oct 14;12(9):3441-50.

5. Khalifa, Nour Eldeen M., et al. “Detection of Coronavirus (COVID-19) Associated
Pneumonia Based on Generative Adversarial Networks and a Fine-Tuned Deep Transfer
Learning Model Using Chest X-Ray Dataset.” ArXiv:2004.01184 [Cs, Eess], Apr.
2020. arXiv.org, http://arxiv.org/abs/2004.01184.
6.

Soumya Ranjan Nayak, Deepak Ranjan Nayak, Utkarsh Sinha, Vaibhav Arora, Ram
Bilas Pachori,Application of deep learning techniques for detection of COVID-19 cases
using chest X ray images: A comprehensive study, Biomedical Signal Processing and

Volume XV, Issue II, FEBRUARY 2022

Page No: 260

JAC : A Journal Of Composition Theory

Control,Volume
64,2021,
8094,https://doi.org/10.1016/j.bspc.2020.102365.
7.

ISSN : 0731-6755

102365,ISSN

1746-

Sirisati, R.S., Kumar, C.S., Latha, A.G., Kumar, B.N. and a Rao, K.S., 2021, December.
An Enhanced Multi Layer Neural Network to Detect Early Cardiac Arrests. In 2021 5th
International Conference on Electronics, Communication and Aerospace Technology
(ICECA) (pp. 1514-1518). IEEE.

8. Stefanos Karakanis, Georgios Leontidis, Lightweight deep learning models for detecting
COVID-19 from chest X-ray images, Computers in Biology and Medicine, Volume 130,
2021, 104181, ISSN 0010-4825, https://doi.org/10.1016/j.compbiomed.2020.104181.
9.

Swamy, S.R., Kumar, C.S. and Latha, A.G., 2021. An Efficient Skin Cancer Prognosis
Strategy Using Deep Learning Techniques. Indian Journal of Computer Science and
Engineering (IJCSE), 12(1).

10. A. Mallikarjuna Reddy, A., Rupa Kinnera, G., Chandrasekhara Reddy, T., Vishnu
Murthy, G., et al., (2019), “Generating cancelable fingerprint template using triangular
structures”, Journal of Computational and Theoretical Nanoscience, Volume 16,
Numbers 5-6, pp. 1951-1955(5), doi: https://doi.org/10.1166/jctn.2019.7830.
11. A.Mallikarjuna, B. Karuna Sree, “ Security towards Flooding Attacks in Inter Domain
Routing Object using Ad hoc Network” International Journal of Engineering and
Advanced Technology (IJEAT), Volume-8 Issue-3, February 2019.
12. A. Mallikarjuna Reddy, V. Venkata Krishna, L. Sumalatha," Face recognition based on
stable uniform patterns” International Journal of Engineering & Technology, Vol.7
,No.(2),pp.626-634, 2018,doi: 10.14419/ijet.v7i2.9922
13. A Mallikarjuna Reddy, Vakulabharanam Venkata Krishna, Lingamgunta Sumalatha and
Avuku Obulesh, “Age Classification Using Motif and Statistical Features Derived On
Gradient Facial Images”, Recent Advances in Computer Science and
Communications(2020)13:965. https://doi.org/10.2174/2213275912666 1904171 51247.
14. A. Mallikarjuna Reddy, V. Venkata Krishna, L. Sumalatha, “Efficient Face Recognition
by Compact Symmetric Elliptical Texture Matrix (CSETM)”, Jour of Adv Research in
Dynamical & Control Systems, Vol. 10, 4-Regular Issue, 2018.

Volume XV, Issue II, FEBRUARY 2022

Page No: 261

