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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
The corona virus disease-19 (COVID-19) epidemic, the whole 

globe is suffering from a medical condition catastrophe that is 
unprecedented in scale. As the coronavirus spreads, scientists 
are worried about offering or helping in the supply of remedies to 
preserve lives and end the epidemic. Artificial intelligence (AI), 
for example, has occurred altered to deal with the difficulties 
raised by pandemics. We provide an in-depth learning approach 
for locating and extracting attributes of COVID-19 from Chest 
X-rays. Hierarchical multilevel ResNet50 (HMResNet50) was 
adjusted to better COVID-19 data, which was collected to build 
this dataset with images of a typical chest X-ray from numerous 
public sources. We employed information enhancement 
methods such as randomized rotations with a ten-ten-degree 
slant, random noise, and horizontal flips to generate numerous 
images of chest X-ray. Outcome of the research is encouraging: 
the suggested models correctly identified COVID-19 chest 
X-rays or standard with an accuracy of 99.10 % for Resnet50 
and 97.20 % for hierarchal Multilevel Resnet50. The findings 
suggest that the proposed is effective, with high performance 
and simple COVID-19 recognition methods.

Key words. Deep learning, COVID-19, Hierarchical 
multilevel ResNet50, Chest X-ray.
Introduction.

As the worldwide outbreak of coronavirus disease-19 
(COVID-19) continues, numerous doctors from many Specialties 
are still in play critical functions in diagnosis and therapy. 
Much of the current radiological literature has concentrated 
on COVID-19 symptoms in chest CT [1]. However, because 
of problems with infection control associated with transporting 
patients to CT suites, inefficiency in the disinfection of the CT 
room, and an absence of CT accessibility in some of the world's 
regions, the most popular technique for detecting and keeping 
track of chest abnormalities is portable chest radiography 
(CXR) [2]. However, the Radiology College observes that the 
CT removal of contaminants required throughout COVID-19 
patient visualization could interfere with accessible radiological 
assistance and suggests that adaptable chest imaging be used to 
minimize the risk of infection between them [3]. Furthermore, 
in situations where there are considerable medical concerns 
regarding COVID-19, a positive CXR could prevent the need 
for CT [4]. Furthermore, CXR use in early illness identification 
may be critical in locations throughout the globe with restricted 

access to trustworthy real-time data. COVID screening using 
an opposite synthesis polymerase chain reaction method [5]. 
To aid the medical community in battling this epidemic, this 
image-based article review aims to highlight the most typical 
indications and patterns of chest abnormalities on CXR in 
COVID-19. We employ Hierarchical Multilevel Resnet50 to 
evaluate the significance of COVID-19 infections using CXR 
[6].

The research is structured the following Section II details the 
suggested approach, Section III explores the results, and Section 
IV draws a conclusion.

Research [7] provided a hybrid architecture for effectively 
identifying and determining COVID-19 from audio signals 
of coughing using multiple ML methods. The use in terms 
of the genetic algorithm in conjunction with ML approaches 
improves the accuracy of the framework. The study creates a 
new machine learning (ML)--based mathematical framework 
for COVID-19 is identified automatically by CXR scans of 
actual individuals. The algorithm was constructed, instructed, 
and verified to discriminate four types of COVID-19, viruses, 
bacteria, and healthy CXR images [8]. The research describes 
a novel metaheuristic-based fusing approach to recognize 
COVID-19 employing X-rays. Preprocessing, approaches 
for categorization and feature extraction are all part of the 
proposed model. The "Weiner filtering (WF)" method is first 
employed for image preparation [9]. The work shows how deep 
learning model transfer learning may be applied to recognize 
COVID-19 utilizing images from three regular X-rays, 
ultrasound, and CT scans were the medical imaging techniques 
employed. Using advanced deep-learning image classification 
algorithms, the purpose is to provide overworked medical staff 
with a second set of eyes [10]. The study develops CVDNet, 
a Deep CNN approach utilizing images of X-rays of the chest 
to distinguish between new cases of pneumonia and typical 
COVID-19 infections. The structure suggested depends on 
the remaining neural network and consists of two concurrent 
layers with different kernel dimensions to capture local as well 
as global source data [11]. The research's major purpose is 
to merge pre-trained deep transfer learning (DTL) structures 
with classic ML frameworks as a computerized instrument. 
COVID-19 can be detected by utilizing CXRs. To account for 
the shortage of photographs, DTL extracts visual features for 
enhanced classification [12]. The challenge proposes a deep 
learning model with semi-supervision that uses both labeled 
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and unlabeled data. To classify chest imaging as COVID-19, 
respiratory infections, or healthy individuals, it builds and 
assesses an implementation of the Mix Match architecture 
for a semi-supervised deep learning system [13]. The paper 
proposes a deep learning method that radiologists or healthcare 
practitioners may utilize to quickly and accurately identify 
COVID-19 instances. However, it is difficult to create these AI 
systems since there isn't a large enough collection of publicly 
available X-ray and CT images [14]. The instance, the study 
using radioscopy imaging systems could be valuable in sensing 
COVID-19 since X-ray and CT image descriptions give vital 
material about the infection instigated by the COVID-19 virus 
[15]. CXRs were produced utilizing an Auxiliary Classification 
Generation Adversarial Network (ACGAN) [16].
Materials and Methods.

The initial step in using deep learning is to prepare the dataset. 
We utilize a CXR of the chest images to examine the condition 
of the healthy chest because COVID-19 targets the lining of 
our airways or epithelial cells. To improve the suggested 
classification models, we use chest X-ray images rather 7 than 
scans using computer tomography in this work. Furthermore, 
portable radiography devices may be examined in segregated 
wards, eliminating the danger of hospital infections, together with 
the need for personal protective clothing. In this experiment, the 
five thousand images that make up the dataset for this research 
are in total. 3,000 distinctive chest X-ray scans were designated 
from various public estimation records, with "Chest X-Ray 
Imageries (Pneumonia)" and "Covid-19 Radiography Data" on 
Kaggle. The GitHub source COVID-19 Imaging Information 
contains 623 COVID-19 chest scan images. As a consequence, 
it applied image improvement to increase the overall number of 
images to 2,000. Table 1 shows the X-ray image comparison in 
data composition.

Table 1. Dataset composition comparison for chest X-ray images.
With data 
augmentation

Without data 
augmentation

Normal 3 500 3 000
COVID-19 2 000 625
Total of images 5 500 3 625

Hierarchical Multilevel ResNet50: Hierarchical Multilevel 
ResNet50 is used to detect COVID-19. The frozen and 
trainable layers are highlighted in Figure 1, which depicts the 
proposed architecture for Hierarchical multilevel Resnet50.This 
distinction assists in optimizing the model by freezing some 
layers while enabling others to be improved during training.

Hierarchical multilevel ResNet50 refers to a variant of 
the ResNet50 architecture that includes multiple levels of 
hierarchical structures for feature extraction. ResNet50 is 
frequently used for image categorization. It has 50 layers and 
uses residual connections to increase training and prevent the 
vanishing gradient issue. The network gathers data from a 
dissimilar amount of the input images at each level. This offers 
the network to record both global and local characteristics, 
resulting in augmented image recognition performance. 
Typically, the hierarchical multilevel ResNet50 architecture 

comprises a progression of ResNet50 sub-networks, each 
of which extracts features from a different scale of the input 
image. The concluding effect is created by combining these 
sub-networks using a hierarchical fusion procedure. Overall, the 
hierarchical multilevel ResNet50 deep learning (DL) building 
is a strong DL architecture appropriate for image classification 
tasks that connect the extraction of both global and local 
information. Hierarchical MultilevelResNet50 is used to detect 
COVID-19.
•	 A 7x7 pixel kernels and 64-filtering convolution layers, 

consequently an optimal layer of pools through progress 
duration of two practical.

•	 Two convolutional layers are used: one with 64 filtration and a 
1 * 1 kernel dimensions, followed by another with 64 filtering 
and a 3 * 3 kernel length. The following convolutional layer 
uses a 256-filter scheme with a 1 × 1 kernel dimension. When 
reproducing each of these levels three times, nine distinct 
ones are created.

•	 Three layers of convolution are employed, with the first 
having 128 filters and a 1 * 1 kernel dimension; the following 
layer has 128 filtration and a 3 * 3 kernel length; and the final 
one has 512 filtration and a 1 * 1 kernel length. We gained 12 
layers as a result of the 4 tiers' duplication.

•	 Continuing that, there are two layers with 2 561 024 and 3 
* 3 filtration dimensions, along with one of 2 561 024 and 1 
* 1 filtering length. This is performed six times, yielding an 
entire set of 18 layers. 

•	 The convolution layer has 512 filtration and a 1 * 1 kernel 
dimension, then follows two additional ones with 5 122 048 
filtering and 1 * 1 and 3 * 3 kernel size. It is done multiple 
times, for an aggregate of nine layers.

The last stage involves typical pooling, next to an entirely 
linked layer with 1000 nodes, a SoftMax method, along with a 
layer being the outcome.
Results.

In this study, we present a finding of the Hierarchical multilevel 
ResNet50 method to provide deep learning making an effort to 
obtain attributes and determine COVID-19 using the x rays. 
This phase compares and contrasts some of existing methods, 
including deep neural networks (DNN) [17], InceptionV3 [18], 
and VGG16 [19] with our proposed method.

Accuracy: Accuracy is an indicator of statistics employed to 
evaluate a product's effectiveness prediction model. It evaluates 

Figure 1. Proposed hierarchical multilevel ResNet50.
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the number of true forecasts generated by the algorithm out of 
all forecasts provided. Figure 2 compares the accuracy of the 
suggested HM ResNet50 approach with existing methods. As 
demonstrated, the HM ResNet50 has the highest accuracy of 
99.1%, compared to DNN, Inception V3, and VGG 16. This 
indicates the higher effectiveness of the suggested technique in 
evaluating accuracy.

Figure 2. Comparison of Accuracy.

Sensitivity: Sensitivity is a term used in a variety of domains, 
including engineering and statistics, medicine, and psychology 
to describe the ability of a system, instrument, or individual to 
detect or respond to changes or stimuli in the environment or a 
given situation. Figure 3 compares the level of sensitivity of the 
suggested technique to traditional methods. As demonstrated, 
the HM ResNet50 has a maximum sensitivity of 99.36%, 
outperforming existing approaches. It suggests that the 
proposed method is superior for identifying COVID-19 cases 
than existing methods.

Figure 3. Comparison of Sensitivity.

Specificity: In general, specificity refers to the degree to which 
something is specific. However, the meaning of specificity varies 
according to the context. The suggested method's specificity is 
contrasted with traditional approaches in Figure 4. The HM 
ResNet50 model outperforms DNN, Inception V3, and VGG 
16 with a specificity of 99.36%. This implies that healthy cases 
can be identified more accurately using the approach that was 
suggested.

Figure 4. Comparison of specificity.

Precision: A statistical parameter called precision is used to 
calculate the percentage of true positives between all forecasts 
provided through models or classifiers that are positive. In 
other words, precision tells us how often the model's positive 
predictions are correct. Figure 5 shows that the suggested 
technique's precision is higher than that of conventional methods. 
With a precision of 98.7%, the HM ResNet50 outperforms DNN, 
Inception V3, and VGG 16. This suggests that the suggested 
approach is more precise in detecting COVID-19 cases.

Figure 5. Comparison of precision.
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Conclusion.
To stop the novel Coronavirus prevention earlier folk’s 

diagnosis of the virus is essential. Furthermore, to quickly 
identify the disease, we established a deeper learning transfer 
system that compares an X-ray of the chest images from 
individuals both with and without COVID-19. The accuracy 
of the recommended categorization scheme for recognizing 
COVID-19 is more than 99,10 percent. Given the results of our 
research, we think that supporting physicians is only natural, 
and other medical professionals make medical judgments 
because of its excellent overall performance. This article 
provides a thorough explanation of how to locate COVID-19 
rapidly using DDL techniques. The worldwide medical industry 
is struggling due of COVID-19, which has claimed millions of 
lives. Computer-aided analysis early detection may help save 
lives and appropriate treatment since doctors have limited time 
owing to the vast number of patients they must treat after hours 
or during an emergency. To provide a better result, we are 
thinking of integrating the three models discussed in this paper 
and training each layer separately in subsequent research.
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