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Abstract: The amount of digital photos being transmitted over computer networks is increasing at an alarming rate. For a
variety of reasons, including confidentiality, authenticity, and reliability, the safeguarding of digital data, particularly
medical imaging, becomes increasingly critical. Digital watermarking has swiftly gained popularity as a cutting-edge
technology for enhancing the security of digital photographs, and it is becoming increasingly popular. The incorporation of
a watermark onto a medical image can serve to authenticate and ensure the integrity of the image. Pneumonia is responsible
for the deaths of over 700,000 youngsters per year and affects approximately 7% of the world's population. When it comes
to diagnosing this disease, chest X-rays are the primary tool. Examining chest X-rays, on the other hand, is a difficult
assignment for even the most experienced radiologist. There is an urgent need to improve the precision with which
diagnoses are made. Using computerized chest X-ray images, we present an appropriate method for the clinical condition
that can be utilized to guide clinicians through the judgment process. A unique strategy based on a combination of Deep
learning neural networks and LGBM in the most efficient manner is presented. A supervised learning strategy is applied in
this case, in which the network anticipates the outcome depend on the merits of the data set that was used to train the
network. Data augmentation approaches that enhance the training database in a balanced manner are used to increase the
training dataset. The suggested classifier outperforms all of the individual models in terms of accuracy. Final assessment is
made not just in terms of test accuracy but also in terms of the AUC score, which measures the overall effectiveness of the
model. On a chest X-ray dataset, the final proposed weighted classifier model achieves a test accuracy of 99.43 percent and
an AUC score of 99.76 percent, demonstrating superior performance. The developed framework can therefore be utilized to
make a rapid diagnosis of pneumonia and to assist physicians in their diagnostic procedure.

Keywords: Segmentation; Deep learning neural network; LGBM, Pneumonia; Watermarking; Security.

1. Introduction

Pneumonia is an infection of the pulmonary parenchyma
that can be induced by pathogenic microbes, environmental
factors, immunologic damage, and various medications,
among other things. There are numerous different
pneumonia classification techniques to choose from,

including: Infectious pneumonia is divided into two
categories: infectious pneumonia and non-infectious
pneumonia. Each kind of pneumonia is caused by a

different pathogen, with CAP accounting for the majority of
cases. It is simpler for HAP to develop resistance to
multiple antibiotics because of the wide variety of
pathogens that it encounters, making therapy more
challenging. In the United States, and over 800,000 kids at
the age of five die each year as a result of pneumonia, with
much more about 2200 mortality happening each day.
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For each and every 100,000 children [1] and over 1400 Kids
become sick with pneumonia, an incidence that is greater
than that of the state median. According to the findings of
the Global Burden of Disease Study, pulmonary illnesses
(including pneumonia) have been the second greatest cause
of death in 2013, after only heart disease. Patients admitted
to hospitals in Europe account for over 35% of those who
are infected with pneumococcal illness, whereas the global
figure is 27.3 percent of those admitted. According to the
most recent data from the John Hopkins Bloomberg School
of Public Health, India has the highest rate of pneumonia
mortality in the world, with around 2.97 lakh pneumonia
and diarrhea deaths in children.

More importantly, pneumonia is associated with an
increased risk of death as people get older [3 and the
prevalence of pneumonia increases considerably with age,
particularly in persons over 65]. As a result of the high
number of pediatric pneumonia mortality, scientists around
the world are working to develop more efficient and faster
methods of detecting pneumonia. As technology
progresses, more and more measurements are being
produced, with radiology-based procedures being the most
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prominent and effective among such measures. Chest X-ray
imaging, computed tomography, and magnetic resonance
imaging are all diagnosing radiological methods for
pulmonary disease, with chest X-ray imaging being the
most impactful and cost-effective because it is more readily
accessible and versatile in the hospital and exposes patients
to lower doses of radioactivity.

Current healthcare system is built on the management
of patient diagnosis data in digital environment. When
transmitting digital images and data over the internet,
concerns about intellectual property and authenticity arise.
Various data hiding strategies are employed in order to
secure the confidentiality, validity, and administration of
medical images and data generated in large quantities and
distributed widely. Digital watermarking is a more safe and
straightforward form of data concealment. Digital
watermarking is a mechanism for incorporating data into an
original signal while maintaining its integrity. The retrieval
algorithm can be used to retrieve the hidden data at a later
time. In this research, digital image watermarking strategies
for medical photographs are evaluated and contrasted. For
the most part, it is comprised of two processes: Embedding
and Extraction. The embedding process takes place at the
source end, and the watermarked image is created by
embedding the watermark into the host image. At the
destination end, extraction takes place where the watermark
is extracted from the material that has been marked with
watermark. There is a possibility of malicious or
unintended attacks on medical images while they are being
transferred.

Designers and engineers have already been able to
construct cutting-edge technologies for computer vision
that are both economical and effective as a result of the fast
increase in support of machine learning. Al assists us in
automating analysis processes, which is only realistically
possible now thanks to Deep Learning technology, which is
a breakthrough in machine learning. Many people,
particularly in financially undeveloped and developing
nations where the bulk of the population does not have
access to a nutritious food, are at risk of contracting
Pneumonia. Because of the changes in signs and symptoms
between children and adults, the therapy of pneumonia is
different for each group of individuals. In addition, the
youngsters are quite susceptible to treatment and
rehabilitation. This medication, which will be used to
prevent the spread of pneumonia, will contain antibiotics,
antivirals, antifungals, analgesics, and cough suppressants,
among other things. It is necessary to deliver oxygen
therapy to the patient if their condition has deteriorated to
the point of beast mode. Furthermore, the patient should
engage in self-care activities such as obtaining plenty of
relaxation, drinking plenty of water, and refraining from
overstretching the body. In order to recover from
pneumonia, an individual must go through the following
treatments and procedures.

Fig. 2.Pneumonia Image.

When looking at Figs. 1 and 2, it is difficult to see the
difference between the X-Rays that reveal Pneumonia and
those that show a normal X-Ray. One difference between
an ordinary X-Ray image and a pneumonia X-Ray image is
that the pneumonia X-Ray image is slightly blurrier than an
ordinary X-Ray image. This difference can be observed by
persons who are not educated medical experts. It is not
possible to determine the goal value only on the basis of
this information. Another difficulty is that a physician
cannot predict the outcome of a procedure just on the
appearance of an X-ray image.

Still, even for talented and experienced healthcare
professionals, able to diagnose pneumonia with X-ray
pictures continues to be a significant tricky task owing to
the fact that X-ray pictures encompass equivalent
geographic area models for various illnesses, including
emphysema, making it difficult to differentiate between the
two. As a result, traditional techniques of diagnosing
pneumonia are extremely time-consuming and energy-
intensive, and it is hard to determine whether a patient has
pneumonia using a standardized procedure. We propose a
Hybrid model of Deep learning Neural Network and
LGBM to diagnose pneumonia through X-ray pictures
automatically in this study, and we obtain results of

International Journal of Intelligent Systems and Applications in Engineering

NISAE, 2022, 10(3), 201-212 | 202



accuracy of 99.43 percent and Area under Curve (AUC) of
0.9911 for this model.

The remainder of this work is arranged in the following
manner. Section 2 contains reviews of related literature on
medical image processing techniques. A brief description of
the NNLGBM architecture, as well as a synopsis of the
background to machine learning and deep learning, is
provided in Section 3. The findings and conclusions are
discussed in Section 4. Conclusions and recommendations
are discussed in Section 5.

2. Related Study

R. Sethi et al [4] address the way of determining illnesses
and also the current regime of publications, and they state
that the RT-PCR examination seems to be the genuine
clinical screening instrument that is employed. Its primary
function is to identify the COVID-19 infection, as well as
every other infection. The procedure begins with the
collection of an oropharyngeal swab from the person’s nasal
passages, depending on their preference. During the
outbreak, it aids in the diagnosis of COVID-19 by the
medical establishment. Several of the drawbacks of both the
examination include the length of time it takes to receive
results, the possibility of incorrect findings, and the
discomfort the test method causes the clients. The use of X-
ray pictures as a screening strategy is an alternate approach
that will lessen the weight placed on the physician's
shoulders throughout the diagnosing process. The
categorization of X-ray images is accomplished through the
use of a convolution neural network (CNN) and deep
learning algorithms. Chest X-ray pictures are developed to
determine abnormal lung ailments, and approximately
100,000 pictures have been used to teach the CNN model,
which is wused to diagnose 14 various diseases.
Nevertheless, for the purpose of assessing the reliability,
seven distinct existent designs are chosen. Eventually, by
perfectly alright the right design, the quality of the
prediction fit is increased. New architectures depending on
the CNN detection model for COVID-19, and many other
illnesses, are being developed and tested. Using the CNN
model [5, it is also capable to find diabetics].

Although the writer of [6] suggests a Pneumonia
detection that is not a completely operational technology
that has the potential to alter the globe, this is evident that
beginning with it would be simple. It's exciting to see how
inherent challenges is developing and becoming more
accurate in actual conditions like this. This approach is
resilient in that it may be used with any database that meets
the requirements again for length of the picture which is
necessary for this approach to function properly. Our
model's "ResNet based U-Net,” which has great
recollection yet low accuracy. The obtained with the
proposed model takes advantage of the best possible result
seeing as how the extremely Precise quality is derived from

the EfficientNet-B4 based U-Net and the better Recognition
quality is derived from the ResNet-34 based U-Net,
resulting in such a version that has been the perfect combo.
All products perform together to provide excellent
outcomes intuitively, while the aggregate of both
algorithms produces excellent results explicitly. Although
our appropriate prototype, the "Efficientnet-B4 based U-
Net," fared better independently over an obtained with the
proposed framework in order of the prediction accuracy,
our obtained with the proposed model provided a relatively
accurate outcome in the real-world scenario, as shown in
Fig. 1.

In a recent study, T. Xia and colleagues examined the
full  blood count counts (CBCs) of COVID-19
hematological patients. Red blood cells (RBC), white blood
cells (WBC), and platelets of blood corpuscles are all
components of the complete blood count (CBC). Anemia,
haemophilia, illness, or tumor can cause a drop in RBC
count, WBC count, atypical forms of blood cells, and
hematocrit levels. Economical haematology of hemoglobin
level is thing, but it is simpler, quicker, and less costly than
other options. The YOLOv3 target recognition system is
used for genuine image classification. YOLOv3, a CNN
darknet-53 user, is the one who announced the new
functionality. There are 364 photos in the dataset needed to
create the tiny blood unit. Lifts were taught using a separate
decoder to distinguish efficiency and slope, however the
results were displayed as bogus YOLOv3 values. Another
of the benefits is the ability to recognize blood cell
specimens exhibiting COVID-19 indications or thrombosis
exhibiting some other COVID-19 indications. An others
within may be used to enhance the accuracy and
recollection of test findings, which is a step forward in the
process. The breakout COVID-19 circumstance makes use
of a Point of Care (POC) equipment for earlier
identification and control actions, which is beneficial in the
circumstance. This is also a realistic utilization COVID-19
sensor to utilize a smartphone apps since it is simpler and
cheaper to access using micro fluidics as well as a lens [7].

SARS-COV-2 is investigated by O. A. Ramwala et al
[8], with such a central objective on the identification of
nucleotides and indications of every infection contained in
DNA using a real-time PCR (RT-PCR) technique. As a
result, they demonstrated that radiography evaluation is
increasingly susceptible than just the RT-PCR assay.
Additionally, COVID-19 identification has a reliability of
80 percent in terms of responsiveness. On this case, the
database contains two sets of photos, including 182 poster-
anterior (PA) features captured through the IEEE network
interface and some other additionally ready from the
pneumonia dataset in Kaggle. Like a result of both the
heavy bridge, the unbalance concerns are faced in this
situation. The information is used to teach the Residual
network model; a larger result is calculated by using the
gradient descent, and a smaller data is taken by using
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another classifications. The residual network is resolving
the precision segmentation task, and its performance
improves when the diminishing gradient strategy is used.
The scatterplot, which actually describes the networking
bounding box, extracts the proper characteristics, and
produces a categorization judgment, using picture different
classifiers.

For respiratory tumor detection utilizing CT images in
RCNN to monitor the participant's circumstances as well as
for appropriate diagnosis, L.Xu and colleagues suggested
the K-Means method, which performs picture grouping, as
well as faster RCNN modeling techniques have used
prototype VGG-16 and ResNet 50 categorization, that are
both particularly in comparison with each other. A total of
two phases are involved in this technique; in the first,
characteristics from the picture data are recovered and
anchoring are obtained, and then in the secondly, the
feature values are converted into convolution layer. At the
end, they put the classifier model together. The VGG-16
performance was better there in supplemented information,
while ResNet50 may produce results that are close to those
obtained in the original dataset; but, whenever the classifier
is developed using the supplemented range of data, it is
more susceptible to imbalanced datasets. The current state
of affairs is that another model's reliability must be
enhanced to some degree. Consequently, the efficiency of
Accelerated CNN would be improved for datasets with tiny
picture sizes that will serve to improve overall. They will
keep working on increasing the productivity of
identification and the architecture of the algorithm [9].

[10] In a study with COVID-19 radiography pictures, Z.
Muftuoglu et al. shown a significant implementation of data
collecting, file size, and data amount. Among the most
significant findings of the study was the recommendation of
differential privacy (DP) procedures to ensure that such
apps are trustworthy in real-world use situations. Using DP-
applied photos, the tests were carried, and a Private
Aggregation of Teacher ensembles technique was
employed to guarantee that the participants' identities
remained confidential. COVID-19 test scenarios include a
number of drawbacks, which are listed below. It generates
misleading positive findings and requires just several
moments to produce the desired outcome. This also makes
use of high-priced technology that is supported by
sufficient facilities. However, X-ray pictures have the
ability to transcend these limitations.

3. Methodology

Using the suggested pneumonia detection system method,
you may complete the procedure in two steps. Image
preparation techniques, such as resizing and histogram
equalization, will be employed in the first step to improve
the design performance. Then we'll use a neural network to
train a model. At the conclusion, we will utilize a combined

approach to check for signs of pneumonia using deep
neural networks and LGBM, which will allow us to
achieve greater precision than earlier methods.

Using the information from the preceding sections, a
framework is developed to solve the binary classification
problem that happens whenever the information seems to
be more unbalanced toward these minority examples than
that of the class label. The issue of category imbalancement
was planned to be dealt with in two stages, notably "the
pre-processing” stage as well as the "model architecture.”
This was the initial plan. Since the program was mainly
composed of pictures of varied sizes, which was before
phase should transform the X-Ray picture that has to be
classified as correct or incorrect Pneumonia to the exact
dimensions and equivalent diameter. X-Ray images must be
augmented in order to correct for this imbalance, which
means that the positive class must be made to appear larger
than it actually is. There are numerous data augmentation
techniques available. The use of model architecture in this
project will aid in minimizing the drawbacks associated
with unequal distribution of resources. Whenever there is
disturbance inside the picture, there is still a danger of
having a distorted picture; to solve this concern using
stochastic  blur  (sometimes referred as stochastic
smoothing) is used, that helps to reduce the amount of
interference with in picture. Images are run through the
model after they have been preprocessed to ensure that they
have equal-sized classes of distribution. All of the data
must be transmitted through both models in the same time
frame. A review of the preceding papers led to the
conclusion that using an ensemble of DLNN and LGBM
would be an effective solution to address all of the issues
that had been raised in the previously published papers.

3.1. Chest X-Rays Images, the Dataset

All test subjects were given access to the database, which
was contributed either by Guangzhou Health Center and
also is public knowledge on Kaggle for anybody to access.
Prior to the analysis, the Medical Center's experts deleted
all of the X-rays that were of poor quality before they were
analyzed. 5856 chest X-ray pictures have been collected in
this dataset (JPEG). This is split into three categories, that
are designated learn, Verify, and tester, and which provide
dataset for training, verification, and assessment. Each
directory includes information for one of the three
categories. In the validation folder, there are just 16 photos
from the original dataset. An 80/10/10 split has been
performed for the purposes of the studies in this study.
Thus, 80 percent of the photos are used for training, 10
percent for validation, and the remaining 10 percent for test
purposes. As a result, the train folder has 4684 photographs,
the Val folder contains 586 images, and the test folder
contains 586 images for this experiment. There are two
subfolders in each of these three folders, each of which
contains photos that have been classified as pneumonia or
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normal. The data labels are represented by the names of the
subfolders. Despite the fact that the images are of top
standard and are accessible in a range of forms, these had
later downsized in required to practice the mannequin.
Since there are more X-rays identified as "Pneumonia” with

3.2. Digital Image Watermarking

in training sample than "Normal" photos, image
enhancement was used to expand the proportion of training
examples categorized as "Normal" images in the dataset.

Host
Image
Watermark
Watermarked
Image
. Recover
I%gsgte M Embeddin g Extracting W atormark
Y
Key

Fig. 3. Block diagram of th

As a means of protecting multimedia data against unwanted
access, digital image watermarking is an appealing study
topic. The trade-off between secret data, robustness,
scalability, and privacy must be maintained when
developing an efficient and resilient digital picture
watermarking system. Digitized copyrighting technology as
a way of modifying multimedia data by encoding data
through into host medium in needed to shield the object's
intellectual protection from unlawful use, and it is
becoming increasingly popular. As a first phase, the system
produces a watermark image that is connected to a host
picture with the aid of the embedding technique and key.
Once the watermarked image has been captured, the system
sends it across the transmission medium to the user. Lastly,
the automatically collects the input images from the source
file and used the mark distillation process as well as the
secret that has been previously supplied to it. The above-
mentioned process is illustrated in Fig. 3.

3.3. Pre-processing of Images

During the deep learning process, image preprocessing is a
very popular and beneficial approach, and it not only has
the potential to increase the quantity of the original dataset,
but it may also enrich and enriches the information latent in
the dataset. Fig. 9 shows a number of comparisons between
the original and enhanced versions of the photographs. As
illustrated, the top photos always have grey and indistinct
parts, whereas the bottom images always contain almost
white and black areas, demonstrating that the enhancement
process has a considerable impact on image contrast and
quality. The DHE technique is used in this study to reveal
the information contained within the original photographs,

e Digital watermarking.

such as bones, lung areas, and other tissues, which was
previously hidden. By an unbalance within amount of
training occurrences of photos depicting pneumonia
compared to pictures normalcy with in original database,
image enhancement has already been performed, as
mentioned earlier. An spike in the proportion of supervised
learning of pictures that were judged as regular was
required in terms of reducing prediction error in the
NNLGBM. This had been performed because the quantity
of high dimensionality is determined by the capability of a
system as well as the quantity of retraining it gets, and most
of these factors are important. Creating fictional data from
input photographs by magnifying, asymmetrically cropping,
or rotating them might be useful in cases where there is no
more available data of a certain sort. All of this may be
accomplished through the use of Keras' preprocessing tools.

3.4. Image Segmentation

In computer science, the term "image segmentation™ relates
to the procedure of dividing an image into segments that
have comparable traits and attributes. At its most basic
level, the goal of segmented is to show a picture simpler to
grasp by displaying data in a systematic and rational
fashion. Threshold methods are the most fundamental
approaches to picture segmentation available. The pixels in
the image are divided into groups according to their level of
intensity. The global thresholding strategy is the most
commonly used type of thresholding approach. This is
performed through the establishment of an appropriate
threshold value (T). Throughout the image, the variable T
will remain constant at its current value. As shown in (U),
by performing modifications towards the original picture
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b(x,y), the resulting image a(x,y) may be generated from
input images b(x,y).
1,ifb(x,y) > U

alx,y) = {0, ifb(x,y) <U @)

3.5. Feature Extraction

Features can be extracted in a number of different methods
during the feature extraction process. As a result of its
superior functionality, NNLGBM have garnered a great
deal of interest. Because of this, the NNLGBM is employed
throughout this paper.

3.5.1.DCNN

The attractiveness of CNNSs has resulted in the growth of its
superior success in the field of image classification, as said
before. Together with the filtering, the neural tiers of the
system assist there in recovery of spatial - spectral
information from such a photograph. Layers are equipped
with a mass technique, which helps to reduce the amount of
computing required. CNNs are purely feedforward artificial
neural networks (ANNS) with two limitations, as per their
own architectonic formulation and construction: synapses
in much the same strainer are just associated with local
updates of picture in order to protect spatial organization, as

Image Maps

In put

Convolutions ™=

 Subsampling

well as their own lifts are grouped together within order to
significantly reduce variable intricacies. The convolution
operation, that is used to detect faces, the Highest speed
surface, that would be used to reduce the number of
features of picture and, subsequently, the computation
complexity, as well as the convolution layers, that would be
used to provide categorization functionality towards the
system are the multiple foundations that make up a CNN.
Fig. 4 illustrates an exterior perspective of CNN's corporate
headquarters in Atlanta, Georgia.

However, the AlexNet, CiFarNet, and Inception vl
designs are the ones that are most often used. The AlexNet
architecture outscored the other deep learning algorithms by
a significant margin in the ILSVRC in 2012. Because of
this accomplishment, interest in CNNs in the field of
computer vision has re-ignited. Fig. 5 depicts the

NNLGBM architecture. The very first five phases include
cnn architecture, ReLU authorizations, max pooling, and
three fully connected (fc) tiers. The last phase contains
three fully connected (fc) strands. To improve accuracy, the
final fully connected layer is coupled to an LGBM
classifier.

Output

Fully Connected

Fig. 4. DCNN Architecture
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Convolutionatl layer,
n channels

Feature Learning

Convolutional layer,
n channels

Predict Class Labels

Fig. 5. NNLGBM Workflow
3.6. Classification

Based on the characteristics present at this stage, the ROl is
classified as normal or pneumonia. In the beginning, the
technique of deep learning neural networks classifier is
applied. Because it resulted in greater identification rates
for pneumonia detection, it was chosen. LGBM is an
ensemble learning algorithm, which means that it
aggregates the findings of multiple models, referred to as
base learners, in order to generate a forecast.

Tree-based learning methods are used in the Light
GBM gradient boosting framework, which is a gradient
boosting framework. With the following advantages, it is
intended to be distributed and efficient:

e  Better training speed and higher accuracy.

e Usage of memory is less.
e Better efficiency.

e GPU learning Support.

e Large-scale data handling.

Light GBM produces trees in a vertical fashion,
whereas other tree-based learning algorithms grow trees in
a horizontal fashion. This indicates that Light GBM grows
in a tree-like manner, whereas other algorithms grow in a
level-like manner. It will select the leaf with the greatest
delta loss for growth. A leaf-wise algorithm can decrease
more loss when expanding the same leaf than a level-wise
method when growing the same leaf. When combined with
NN, the accuracy rate of the ensembled LGBM will be
higher than that of the prior approaches.

Algorithm 1: LGBM

Input:J: data training, e: iterations

Input:b: sampling ratio of large gradient data
Input:c: sampling ratio of small gradient data
Input:loss: loss function, L: weak learner

models < {}, fact <—%

topN « b x len(J),randN « ¢ x len(J)
fori= 1 toddo
predicts « models.prediction(l)
h < loss(J, preds), w < {1,1,...}
sort «— GetSortedIndices(abs(g))
FirstSet « sorted[1:topN]
randamSet «— RandomPick(sort[topN:len(J)],
randN)
Setused « firstSet + randomSet
w[randSet] x = factVAssign weight fact to the
small gradient data.
novelmodel < M(J[Setused], - h[Setused],
w[Setused])
models.append(novelmodel)

3.7. Evaluation

Techniques sometimes used analyze a predictor include the
discriminant function, efficiency, receiver-operating curve
(ROC), region underneath the wide out curve (AUC),
clarity, and F1 measure, to name a few examples.

4. Results and Discussion

4. 1.NNLGBM Architecture

The focus of this study is on security advancements in
medical image processing, as well as intelligent predictions.
Using the proposed learning logic, it is possible to identify
Pneumonia disease using appropriate categorization
principles, which is particularly useful in the biomedical
industry where the concern for security is paramount. The
logic of watermarking is thus incorporated into the
suggested pneumonic illness identification technique in
order to achieve this result. The selection of a watermarking
image is solely dependent on the surroundings of the
respective hospital, and the image itself is the only thing to
consider when adding a watermark. Most hospitals choose
to use their logo as a watermark, with some differentiated
viewpoints, in order to avoid security deficiencies.
NNLGBM is a new learning method presented in the paper
to forecast Pneumonia. This technique gives a facility to the
system for cross-validating the security attribute known as
watermark over the testing input, which is demonstrated in
the following paper. The corresponding testing picture must
have the preferred logo in order for the testing input to be
processed further; otherwise, the testing input is stopped
from being processed further. This type of security feature
provides solid assistance to hospital facilities, allowing
them to safeguard the privacy and legacy of their patients in
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the most efficient manner. The following are the logical
processing steps that must be followed in order to
accomplish ~ secure  bio-medical processing in a
straightforward manner. Based on these characteristics, the
logic of the secured watermarking enabled pneumonia
disease identification procedure is valid, and the training
and testing processes are conducted in accordance with the
same principles. The NNLGBM architecture is shown in
Fig. 6. The very first five phases are made up of
convolution operation, ReLU authorizations, max pooling,
and three densely integrated (fc) layers. The last phase is
made up of convolution operation, ReLU authorizations,
pooling levels, with three densely integrated (fc) tiers. It is
necessary to combine the final fully connected layer with an
LGBM classifier in order to boost accuracy in order to
achieve this.

Overall, training on a large amount of data gives good
results, as well as a high rate of precision in the outcomes.
Because of constraints on the amount of patients who may

227x227x3 ﬂ ﬂ ﬂ

55x55x96 27x27x256 13x13x384

! i !

96 features 256 features 384 features

——

13x13x384

384 features

be enrolled, scientific systems usually include a restricted
number of observations. The approach of growing the
number of raw data by inventing different knowledge using
already data obtained is therefore termed as "data
augmentation” (also known as data mining).Data
augmentation strategies include rotation, which is used in
this study as an example of how to add more data. The
original photos are rotated by 0, 90, 180, and 270 degrees,
respectively, to create the distorted images seen below.
Each image has four additional photos as a result of this
process. The results of the image preparation stage are
shown in Fig.7, which shows how the suggested method is
used to transform an image from its original data format to
a more suitable format during the image preprocessing
stage. The suggested approach's image segmentation
perception is illustrated in the accompanying figure, Fig.8,
in which segments of an image are described as the process
of separating it into clusters or groups that correspond to

parts of images.
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<
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Fig. 6. NNLGBM Architecture
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Fig. 7: Preprocessed Image

Pneumonia

MNormal

Pneumonia

MNormal

Pneumonia
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Fig. 8. Segmented Image

DLNN

Normal

True labels

393

Pneumonia

Normal Pneumonia
Predicted labels

Fig. 9. Confusion Matrix of DLNN

This technique's perceived confusion matrix (Fig.10),
which is commonly used to measure image processing
efficiency (and which is also depicted in the accompanying
figure), as well as a chart that compares the categorization
result to a source image (in the proposed approach), are
both shown in the accompanying figure. This is a graph that
summarizes the results of an image classification problem

NNLGBM

_ -320
"
23 -240
2 -160

) RLS

= -80

§

g Normal Pneumonia

Predicted labels

Fig. 10. Confusion Matrix of NNLGBM

when it is in the prediction stage. Number statistics are used
to summaries and divide the number of accurate and
successful predictions made by each class, which is done
through the use of count statistics.

A graphical representation of the perception of the
Region of Interest (Rol) selection accuracy ratio is shown
in the accompanying figure (Fig.10), where a region is a
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sequence of pixel values with comparable qualities is
shown in the following figure (Fig.10). The use of regions
is crucial for image processing, even though they may not
be associated with specific objects in a context.
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Fig. 11. ROI Curve

Fig.12 demonstrates how the Training Accuracy ratio is
viewed in graphical form, and Fig.13 depicts how the
Training Loss ratio is perceived in graphical form with the
use of the following figures: Using proper graphical
representations, both of these graphs are effective for
recognizing the training efficiency in a clear and
understood manner, which is important while conducting
research. Due to the proposed approach, an accuracy ratio
of 99.4 percent is obtained with a loss of only 0.58 percent,
as demonstrated by the accompanying figures, which
provide sufficient evidence of this.
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Fig. 12. Train Accuracy
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Fig. 13. Validation Accuracy

In the next figure, Fig 14, a graphical representation of
the Testing Accuracy ratio is shown, whereas in the
following figure, Fig. 15, a graphical representation of the
Testing Loss ratio is shown.

Table 1. Model performance of earlier works

Model Accuracy Sensitivity Precision
Different pre- 96.39 99.6 93.28
trained CNN

model
VGG16 Deep 84.5 89.1 91.3

Learning model

Neural Network 94.4 94.5 94.3

Hybrid VGG16- 96.2 99.5 97.0
CNN model

NNXG 98.43 99.00 98.26
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Fig. 14. Validation Loss
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Fig. 15. Train Loss

Before anything further, the data was improved and
separated that used the two processes described previously.
As a result, CNN was applied to get the properties that were
needed. The LGBM method was used to classify the
samples, and the results were published. The optimal
number of iterations used to train the NNLGBM was
determined to be 20. Within well before phase, every one of
the image pixels, irrespective of its size, are converted to
the desired format. The accuracy rate of deep learning
neural networks was just 96.45 percent. When DLNN and
XGBoost were combined, the accuracy of the proposed
classifier increased to 99.4 percent
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Table 2. Performance Comparison of DLNN and NNLGBM

Accu | Precis | Rec | F1 AUC
Model .

racy | ion all Score | Score
DLNN 36'5 95.85 28'2 97.03 | 99.59
NNLGB | 99.4 99.0
M 8 99.12 0 97.73 | 99.76
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Fig. 17. Comparison graph of NNLGBM with existing models

5. Conclusion and Future Scope

In order to protect sensitive data when computerized
images and their associated patient data are communicated
across public networks, medical image security is a vital
means of protecting the data. In this work, we incorporate
the security enhanced watermarking approach, which will
aid in the prevention of cyber attacks while the data is being
sent. Infection with bacteria in the lungs results in the
development of pneumonia, which is a lung disease. The
importance of early diagnosis in the therapy process cannot
be overstated in terms of its effectiveness. The presence of
skilled radiologists is the most important requirement for
accurately diagnosing any type of thoracic disease. Chest
X-ray images are typically used by an expert radiologist to
determine the presence of the disease. With this research,
we will look there at application of artificial intelligence to
digital pictures of chest X-rays in classifying these as per
the inclusion or exclusion of changes that seem to be
compatible with pneumonia. While developing the
application, which had been accomplished through
Programming skills and analytical tools, the artificial neural
design was adopted. However, additional research is needed
to confirm the positive findings of the initial investigations.
Despite the fact that the accuracy of the model is relatively
good (almost 96 percent for deep learning neural networks),
Using a combination of a standard deep learning network
and an LGBM Classifier, we have developed a method for
pneumonia identification that achieves 99.4 percent
accuracy. Our research will almost certainly result in the
creation of improved algorithms for the detection of
Pneumonia in the not-too-distant future.

Reference

[1]  UNICEF. Available online:
https://data.unicef.org/topic/child-health/pneumonia/

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

Tilve A., Nayak S., Vernekar S., Turi D., Shetgaonkar
P.R., Aswale S., Pneumonia Detection Using Deep
Learning Approaches. In Proceedings of the 2020
International Conference on Emerging Trends in
Information ~ Technology and  Engineering  (ic-
ETITE),2020, Vellore, India, 24, p. 1-8.

Garg, D. K. . (2022). Understanding the Purpose of
Object Detection, Models to Detect Objects, Application
Use and Benefits. International Journal on Future
Revolution in Computer Science &Amp; Communication

Engineering, 8(2), 01-04.
https://doi.org/10.17762/ijfrcsce.v8i2.2066
Periselneris N.J.; Brown, S.J.; José, R.J. (2020):

Pneumonia.
Availableonline:https://www.medicinejournal.co.uk/articl
€/S1357-3039 (20)30049-9/fulltext.

Sethi R.,Mehrotra M. Sethi D.,Deep Learning based
Diagnosis Recommendations for COVID-19 Using Chest
X-rays Images. 2020 Second International Conference on
Inventive Research in  Computing  Applications
(ICIRCA), 2020, Coimbatore, India, pp.1-4,
doi:10.1109/ICIRCA48905.2020.918327.

Swapna G.,Vinayakumar R.,Soman K.P., Diabetes
Detection using Deep Learning Algorithms, ICT Express,
2008 4(4), p. 243-246.

Garg, D. K. . (2022). Understanding the Purpose of
Object Detection, Models to Detect Objects, Application
Use and Benefits. International Journal on Future
Revolution in Computer Science &Amp; Communication
Engineering, 8(2), 01-04.
https://doi.org/10.17762/ijfrcsce.v8i2.2066

Pant A., A. Jain A, Nayak K. C., Gandhi D.,Prasad B.
G.,Pneumonia Detection: An Efficient Approach Using
Deep Learning, 2020, 11th International Conference on
Computing, Communication and Networking
Technologies (ICCCNT), pp. 1-6, doi:
10.1109/ICCCNT49239.2020.9225543.

Xia T.,Fu Y.Q., Jin N.,Chazot P.,Angeloy P.,Jiang R.,Al-
enabled Microscopic Blood Analysis for Microfluidic
COVID19Hematology, 2020, 5th International
Conference on Computational Intelligence and
Applications  (ICCIA),Beijing,  China, p.98-102,
doi:10.1109 /ICCIA49625. 2020.00026.

Garg, D. K. . (2022). Understanding the Purpose of
Object Detection, Models to Detect Objects, Application
Use and Benefits. International Journal on Future
Revolution in Computer Science &Amp; Communication
Engineering, 8(2), 01-04.
https://doi.org/10.17762/ijfrcsce.v8i2.2066

Ramwala O.A., MulchandaniH., Dala P., Paunwala M.C.,
Pinwale C.N.,COVID-19 Diagnosis from Chest
Radiography ImagesUsing Deep Residual Network,
2020, 11th International Conference on Computing,
Communication and  Networking  Technologies
(ICCCNT), Kharagpur, India.

Garg, D. K. . (2022). Understanding the Purpose of
Object Detection, Models to Detect Objects, Application
Use and Benefits. International Journal on Future
Revolution in Computer Science &Amp; Communication
Engineering, 8(2), 01-04.
https://doi.org/10.17762/ijfrcsce.v8i2.2066

Xu L., MaoX.,Sun M., Liu W., Wang Y., Tang Y.,Lung
lesions detection from CT images based on the modified
Faster R-CNN, 2020, International Conference on

International Journal of Intelligent Systems and Applications in Engineering

NISAE, 2022, 10(3), 201-212 | 211


https://www.sciencedirect.com/science/article/pii/S2405959518304624#!
https://www.sciencedirect.com/science/article/pii/S2405959518304624#!
https://www.sciencedirect.com/science/article/pii/S2405959518304624#!

Computer, Information and Telecommunication Systems
(CITS), Hangzhou, China, p.1-5,doi:
10.1109/CI1TS49457.2020.9232611.

[14] Garg, D. K. . (2022). Understanding the Purpose of
Object Detection, Models to Detect Objects, Application
Use and Benefits. International Journal on Future
Revolution in Computer Science &Amp; Communication
Engineering, 8(2), 01-04.
https://doi.org/10.17762/ijfrcsce.v8i2.2066

[15] Ravita, R., & Rathi, S. (2022). Inductive Learning
Approach in Job Recommendation. International Journal
of Intelligent Systems and Applications in Engineering,
10(2), 242-251. Retrieved from
https://ijisae.org/index.php/IJISAE/article/view/1829

[16] Miiftioglu Z., Kizrak M.A., Yildlnm T., Differential
privacy practice on diagnosis of covid-19 radiology
imaging using efficientnet, 2020 August, In 2020
International Conference on INnovations in Intelligent
SysTems and Applications (INISTA) (pp. 1-6). IEEE.

International Journal of Intelligent Systems and Applications in Engineering NISAE, 2022, 10(3), 201-212 | 212



