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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:
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typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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 (Al),
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
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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 Al
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 Without data
augmentation augmentation
Normal 3500 3000
COVID-19 2 000 625
Total of images 5500 3625

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
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Figure 1. Proposed hierarchical multilevel ResNet50.

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 x 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



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.
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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.
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Figure 3. Comparison of Sensitivity.
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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.
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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 0f 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.



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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