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VJIK 004.01/08

30ipauk Te3 momosinedt XIII MixknapogHoi HayKOBO-TIPAaKTUYHOI KOH(pepeHIl
«Indopmaniiini Texnosnorii 1 aBromaruzais — 2020», (Oxpeca, 22 - 23 xoBtHs 2020
p.) / Onmeckbka Harl. akaj. xapd. Texaojoriid. — Omeca: OHAXT, 2020. — 308 c.

30ipHuK MaTepiamiB  KOH(EPEHIii MICTUTh TE3W JIOMOBIZEH HAYKOBUX
JOCIDKEHh 32 aKTyaJbHUMHM TMpoOJieMaMH Y Taly3sX, BIJIHECEHUX [0
3arajJbHONPUUHSTOrO TepMiHa «IHmycTpist 4.0».

PosrnsHyTi TMTaHHA MaTEeMAaTHYHOTO 1 KOMII'FOTEPHOTO  MOJEIIOBaHHS;
VIOpaBIiHHSA, OOpOOKM Ta 3axucTy I1HQoOpMaLii; MPOEKTYBaHHS 1H(MOPMALITHUX
CUCTEM 1 TMPOTPaMHUX KOMIUIEKCIB; IITYYHOTO 1HTENIEKTY; aBTOMAaTH3alli
pOOOTOTEXHIYHUX CHCTEM; KOMITHOTEPHUX TEJICKOMYHIKAUIMHUX MEpEex Ta
TEXHOJIOT1H; aBTOMAaTH3allli Ta YNPaBIIHHS TEXHOJOTIYHUMHU MPOILIECAMH; HOBHUX
1H(hOpMAIIHHUX TEXHOJIOT1H B OCBITI.

PesynpTaTi IOCHIKEHD TPEACTABISAIOTH COOOI0 CBOEPIAHHUI 3pi3 Cy4acHOTO
CTaHy CIPaB y MepPepaxoBaHUX Taly3siX 3HAHb, SIKU MOKE JOIMOMOTTHU SIK (axXiBIsM,
TaKk 1 CTyJA€HTaM BHIIIB CKJIACTH 3arajbHy KapTUHY PO3BUTKY 1H(GOpMAIITHUX
TEXHOJIOT1H Ta MOB’SI3aHUX 3 HUMH IMUTAHb.

B 36ipHuKy mnpencraBieHi pe3yibTaTy JOCTI/KEHb B 3a3HAYCHHUX TaTy3sIX 3HaHb
B IT nepenoBux yHiBepcuretax 3 Kuesa, Xapkosa, JIbBoBa, Onecu, Binnui, {Himnpa,
MuxkostaeBa (OBHHI CITUCOK YYacHHKIB-OpraHi3aiiiii quBucs Ha ctp.11). HasBHicTh y
MOJaHMX MaTepiayiax iH(opMarlii aHTIIIHCHKOI0 MOBOIO JTO3BOJISIE BUKOPHUCTOBYBATH
30ipHUK Te3 sIK 3aci0 KOMyHIKAIlil Mi’K BUCHUMU PI3HUX KpaiH.

30ipHUK pO3paxOBaHO HA HAYKOBUX TIPAIlIBHUKIB, BUKJIAJadiB, AaCIIPAHTIB,
CTYJICHTIB BUIIIMX HABYAIBHHUX 3aKJIiB, SIKI HAMAralOThCs JI3HATUCS TIPO CyYaCHUN
ctaH Hayku B |IT-ramy3i Ta TeHACHINI pO3BUTKY Taly3ed aBTOMaTH3allli
TEXHOJIOTIYHUX TpoleciB Ta poboroTexHiku. Ll iHpopmaris wMoxe OyTu
BUKOPUCTAHA JJIs BUPINIEHHS MUPOKOro Kojia Mpo0sieM B 3a3HaY€HUX pO3/iiax, M0
BUHUKAIOTH SK B HaBYaJIbHOMY TIPOIIECi, TaK 1 B JOCIIJIHUIILKOMY 1 HayKOBOMY
TUTaHAX.

PekomenyioBano no mnyOmikamii Buenoto Panoro IHcTHTYTYy KOMIT'IOTEpHUX
cucteMm 1 texnosorii «lumyctpis 4.0» im. I1.LH. IlnaronoBa Onecbkoi HaliOHAIBHOL
akaniemii xapuoBux TexHosorii Bix 02.10.2020 p., npotoxoi Ne 2.

Mamepianu, 3aneceni 0o 30ipHuKa, OpyKyrOmscs 3a A8MopPCbKUMU OPULTHATIAMU.

3a 0ocmosgipuicms inpopmayii gionogioae aemop nyoaikayii.

© Opecbka HalllOHAJIbHA aKaJAeMisl XapyoBUX TeXHOJIOT1i, 2020
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Therefore, the most similar pixels and their surroundings on the left and right image along the
horizontal line will form the minimum cost.

The method is implemented using CUDA technology, which provides high flexibility and convenience
in the interaction between the CPU and GPU. SIMT architecture is very similar to SIMD (single instruction,
multiple data). In the case of SIMD, the developer and compiler need to spend a lot of effort to fill in the
vectors. Moreover, in SIMT, instructions define the behavior of a single thread. The advantage of CUDA is
that the compiled program will run on various graphics accelerators. In addition, the execution result will be
the same, even though they may have different numbers of stream multiprocessors. For tests, a solution with
a graphics accelerator is ten times faster than a CPU-based version.

Conclusion

A method for calculating the depth map in real time on a graphics processor is proposed.

The proposed method uses two one - dimensional sparse Windows-vertical and horizontal-to achieve
an optimal balance between speed and quality. Each window is built from the center of the pixel in question.
Under the discharge is understood that the window does not consist of the nearest pixels to each other, but of
pixels located at a certain specified distance from each other, for example, two, four, six pixels. This allows
you to significantly increase the speed of calculations with a slight increase in error. In the process of
developing this method, the ways of possible improvement of the quality and optimization of the speed of
calculations were identified. For example, you can use segmentation of the input image to almost completely
remove noise and increase the clarity of the object boundaries on the depth map. This will allow you to find
the depth map not for each specific pixel of the image, but for a set of segments-image planes.

References

J. Butime, I. Gutierrez, L. Galo Corzo, C. Flores Espronceda. 3D RECONSTRUCTION METHODS,
A SURVEY. https://pdfs.semanticscholar.org/1a63/9¢74c0327¢7982714b3f9641d09417ec4e9f . pdf

M. Siudak, P. Rokita. A Survey of Passive 3D Reconstruction Methods on the Basis of More than One
Image. http://mgv.wzim.sggw.pl/MGV23_3-4 057-117.pdf

S.I. Vyatkin, S.A., Romanyuk, S.V. Paviov, M.L. Necheporyk/ Face identification algorithms and its
using // Modern engineering and innovative technologies. Technical sciences. International periodic
scientific journal. 2018. Issue 5. Part 1. (Germany). P. 111-115. DOI: 10.30890/2567-5273.2018-05-01-
078

UDC 004.5
QUALITY ASSESSMENT OF WEBSITE
YAKOVENKO A. A, LIUTENKO I. V.
National Technical University "Kharkiv Polytechnic Institute™ (Ukraine)

This document describes an approach to solving the problem of usability assessment of web resources.
Testiny Is a key factor in improving software reliability. Popular automated testing systems and a brief
description are presented. Formed a set of quality criteria and considered methods for solving the problem.
A system selection formula is proposed.

Introduction

Nowadays, usability is an extremely important aspect in a progress of creating and maintenance of
websites, which requires careful consideration. Web usability is a whole science with its own rules. Taking
them into account will help to achieve high results in completing of business goals: the website will be better
perceived by the users, the average time spent by visitors on the website increases, consumer factors will
begin to work on the web project, increasing its search engine results. Usability assessment is a pretty
important element in maintaining a website's search engine rankings. Usability testing provides an objective
analysis of how the product or website is being used in real life. The data of usability testing provides critical
business information about how customers are behaving on a website and how you are competing on the
market.

Problem statement

The research object is the website. The usability quality assessment of the research object is determined
in analysing of the set of criteria values K = {k,, ..., k,}. Itis important to note that the set of criteria can be
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changed depending on a type of website R = {r, ..., 1,y } Which is being considered. In this way it is possible
to provide the most effective assessment.

Review of existing testing systems

In the progress of investigating the problem, authors reviewed a number of automated systems, which
allows to realize the assessment of websites.

Nibbler is one of the best-known resources for websites assessment. It conducts a qualitative
assessment in a wide range of criteria of various groups, making up an assessment in each of them and
deducing an overall rating, which is the average of the group ratings. But the disadvantage is that a little
attention is paid to the assessment of usability [1].

PR-CY service is very similar to the previous one by its functionality. This resource allows to make an
analysis based on a wide range of characteristics. Compared to Nibbler, this solution has a slightly different
set of criteria, but also few criteria are used to assess usability [2].

A large number of systems are based on assessing usability by involving real people as independent
experts. This solution allows to make a fairly accurate assessment, but it requires the involvement of a
certain number of people and these people are often not enough professional. As a result, it is just a kind of
opinion of a regular user.

Research materials

In order to initialize an input data, authors decided to form a set of criteria according to the ISO/IEC
25010 international standard. Based on this standard, the quality assessment process consists of the
following stages:

Functional Suitability Assessment;
Performance Eefficiency Assessment;
Compatibility Assessment;

Usability Assessment;

Reliability Assessment;

Security Assessment;

Maintainability Assessment;

e Portability Assessment.

The product quality model defined in ISO/IEC 25010 comprises the eight quality characteristics shown
in the following Table. 1.

There are some key criteria K = {ky, k,, k3, k4, ks, kg }, that allows to assess the quality of usability:

The degree which describes how a product or system can be used by specific users to achieve specific
goals with efficiency, effectiveness, and satisfaction in a specific context of use. This characteristic consists
of the following criteria:

k, — recognition of compliance. It is the degree, which shows how users can recognize if a product or
system meets their needs.

k, — learnability. This is the degree which describes how a product or system can be used by certain
users to achieve certain courses of learning to use a product or system with efficiency, activity, freedom from
risk and satisfaction in a particular context of use.

k- — workability. This is the degree in which a product or system has attributes that simplify operation
and control.

k, — protection against user errors. The degree which describes which the system protects users from
Eerrors.

ks — aesthetics of the user interface. This is the degree which shows which the user interface provides
a pleasant and satisfying interaction for the user.

ke — availability. This is the degree in which a product or system can be used by people with the widest
range of characteristics and capabilities to achieve a given goal in a given context of use.

In this way, after researching of aforementioned standard, a set of criteria for solving the problem was
formed.

The authors propose models that allow automate the process of assessment web applications usability
quality according to all criteria where it is possible. If it is impossible to automate any of the criteria, its
assessment is carried out with the help of experts.

Different properties of websites have different effects on product quality in general. In a
comprehensive assessment of the quality of a site, both measurable quality indicators and “quality”
indicators should be taken into account with certain amendments (so-called weighting factors).
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Table 1 — Quality characteristics

Characteristic Description
- functional completeness;
Functional Suitability - functional correctness;

- functional appropriate.

- time-behavior;

Performance Efficiency - resource utilization;
- capacity.
Compatibility - CO-existence;

- inter-operability.

- appropriateness recognizability;
- learnability;
Usability - user error protection;
- user interface aesthetics;
- dccessibility.

- maturity;
- availability;
Reliability - fault;
- tolerance;
- recoverability.

- confidentiality;
- Integrity;
Security - non-repudiation;
- accountability;
- authenticity.

- modularity;
- reusability;
Maintainability - analyzability;
- modifiability;
- testability.

- adaptability;
Portability - installability;
- replaceability.

In order to be able to work with the criteria, namely to combine or compare them, they must be
aggregated, that is, brought to dimensionless view. For this, authors decided to apply the sigmatic
standardization method [4].

An analysis of the methods applicable to solving the research problem was carried out. These include
methods such as:

e Fuzzy k-Means Clustering [5];

e The Mamdani fuzzy algorithm [6];

e Methods of comparative analysis [7];

e Qualimetric quality assessment [8];

Having considered these methods, it was decided to use the qualimetric quality assessment method.
Qualimeria is the theory of assessing the quality of any objects (created, used, influencing the subject), i.e.
the subject of qualimetry is both quantitative and non-quantitative methods of quality assessment. Compared
to other methods, qualimetry allows to get a fairly high-quality result without using a lot of computing
resources. In addition, this method is quite simple to apply and build a mathematical model for the research
problem

Software solutions that implement a work with the quality tree were created using JavaScript
programming language frameworks, namely React.js and Node.js.

Conclusion

To conclude, the problem of usability assessing of modern web sites was considered. A set of currently
relevant criteria was identified based on international standards. Methods for solving the problem were
considered and a software solution was implemented. This procedure is very important, because the
identification and correction of errors at an early stage can be of great benefit to the site owners.
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VJIK 004.624

PO3POBKA 3ACOBIB ABTOMATU3ALIl MOEUILHOI'O CIIELIIAII3OBAHOI'O
OPI'AHAN3EPA
BEB3 C.B., BYPBEJIO C.M., CKUPChKUIA 1.B.
(svbevz@i.ua, burbelo@vntu.edu.ua, iskirskij@gmail.com)
BinHUIIbKMIT HAITIOHATPHAN TEXHIYHUN yHiIBepcUTeT (YKpaiHa)

Posensinymo po3pobxy mobinvroeo opeanausepa cneyianizosano2o NpusHadeHiusl, OPIiCHMOBaAH020 HA
asmomamu3zayilo opeanizayitinux npoyecis. MobinbHull 000amoKx peanizo8ano 3 GUKOPUCTIIAHHAM KIIEHM-
cepsepHoi apximexmypu. 3abe3neyeno 3pyune Kepysanus MoOVaAaMU 000amKy ma mMacumabdo8aHicms.

CyJacHW pO3BUTOK MOOUTBHHX TEXHOJOTIH OOYMOBIIOE CTBOPEHHS MOOUIBPHUX JOJATKIB
CIICIIaJTI30BAHOTO TPU3HAYCHHS, OPIEHTOBAHWX Ha aBTOMATH3AIlil0 IMATOTOBYMX Ta OpPTaHi3aliifHuX
mporeciB. SIk MpUKIag MOMXJIMBOCTEH BHKOPUCTaHHS cydacHMX IT-TexHosoridi y mpoiieci CTBOpEHHS
aBTOMATHU30BAaHOI CHCTEMH pO3pOOJIEHO MOOUTHPHUM OpraHaifzep, NpPU3HAYCHUH MJI TATOTOBKH IO
MOJIOPOXKEH.

Jonmatok peaiizye nepeBONOIOHY apXiTeKTypy, IO J03BOJSE KOHTPOJIIOBATH IPOIEC PO3POOKH
KOXHOTO OKPEeMOTO MOJIYJIsl, TOJIaBaTH HOBI KOMIIOHEHTH Ta 3MIHIOBATH JIOTIKYy 0OpOOKH TaHUX 0e3 3MiHU
iHTepdeiicy (puc.1l). MoOUIEHUI TOJATOK CKIaJa€ThCs 3 TPHOX YACTHH: POOOTH 3 IaHUMH, Oi3HEC JIOTIKH Ta
KOpHCTYBaIlbkoro iHTepdericy. Pobora 3 JaHUMH KOMILIEKCHO TIOEIHYE pOOOTY 3 CEpPBEPOM Ta JIOKAITLHUMHU
nanuMu. Mogynb Oi3HeC JIOTIKH € MPOMDKHUM MK iHTepdelicom 1 manumu. Bin npusnaueHwid amst
MEPETBOPCHHS IaHNX, SKi 3aBaHTAXKYIOTHCS 3 cepBepa, y JAaHi, 110 MPUIaTHI sl Bi3yallizallii KoprucTyBadeBi.
Mo/1ylib KOPUCTYBAIILKOTO iHTEp(ENCy CKIaJaEThCcs 3 OCHOBHOI'O KO, IO BIAMOBIJA€ 3a BiIOOpasKeHHS
JIAHUX Ha eKpaHi, Ta pO3MITKH. MOyIb YTHIIIT IPU3HAYCHUN 1J1s1 30epiraHHst JOTIOMIXKHUX KIIACiB.
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[Tiayrin B.B., YopHoMopchkuii HallloHaJ bHWIT yHiBepcuTeT iMeHi [letpa Morunu

[Monropaupkuii [TaBno OnexcanapoBuy, cTyieHT, Oechbka HallloHaJIbHA aKaeMisi XapuOBHX TEXHOJIOTTH
[Tyiinenko Bagum OnexciiioBud, 3aCTyIHUK JTIUPEKTOPA, XapKiBCHKUH pajlioTeXHIYHUHA KOJIEK

[Tynuenko Haranist OneriBHa, K.T.H., tolieHT, OjiechKa Jep)kaBHa aKaJeMis TEXHIYHOTO PEryJIIOBaHHS Ta SKOCTI
Pomantok O. B., BiHHUIbKHH HAIIOHATHHUH TEXHIYHAN YHIBEPCHUTET

Pomanrok Onekcanp Hukudoposuu (Romanyuk O. N.), 1.1.H., mpodecop, 3aBiayBayu kaeapu mporpaMmHoro
3a0e3neueHns], BiHHUIbKUT HAITIOHATBHWA TEXHIYHUN YHIBEPCUTET

Caxamok Omnekciit IOpiiiosnd, acmipant, Ofechbka HallioHaJIbHA aKaIeMist XapYOBHX TEXHOJIOT1H

Caxaposa CsiTnana BasepiiBua, K.T.H., 101eHT, Olechka HalliOHAJbHA aKaIeMis XapuoBUX TEXHOJIOT1i
CeniBanoBa Aina BitaniiBHa, k.1.H., Jo1ieHT, Oechka HaIlliOHATbHA aKaJAeMisl XapuOBUX TEXHOJOTIH
CenbkiBebknit BeeBonon Mukomnaiiosud, 11.7.H., npodecop, YKkpaiHChKa akaieMist IpyKapcTBa

Cepreesa Onekcanapa €Brenisua, JI.T.H., Ipodecop, 3aB.kad., Onecbka HallioHaIbHA aKaJeMisi XapuOBHX TEXHOJIOTIH
Cupopxko Irop IBanoBuy, npoBianuii irokenep, Jepxasue [linqnpuemcto «JIbBiBCTaHAAPTMETPOIIOTIS

Cipenko Omekcannp [BaHOBHY, cTaprmii BuKiIagad, OJecbka HalllOHABHA aKaJIeMisi XapYOBUX TEXHOIOT1H
CkakoBcrkuit FOpiit MuxaiinoBud, K.T.H., 1oneHT, Ofechbka HalioHaJbHa aKaJgeMis XapuoOBHX TEXHOJIOTIH
Ckupcbkuii Irop BacuiiboBuu, cryneHT, BiHHUIbKHI HAIIOHATIBHUI TEXHIYHUN YHIBEPCHUTET

CkopusikoBa OnieHa BosioiumupisHa, Bukianad, Opecskuii Texaiunuii konemx OHAXT

Coxomnora Oxkcana [leTpiBHa, crapimii Bukiagad, Oecbka Hal[lOHAIbHA aKaIeMisl XapUOBUX TEXHOIOT 1
Comnory6 Kocrsiutun Banepiiiouy, Bukinanad, BCII «Onechkuii Texniunuii haxosuit koemx OHAXT»
Crapuupkuii [1arno BanepiitoBuy, acniipant, BiHHUIbKHMI HAlllOHATBHUI TEXHIYHUN YHIBEPCUTET

CranicnaBuk Slpocnas ['eopriiioBny, ctyneHT, Onecbkuii HalllOHAIbHUI MOJITEXHIYHUH YHIBEPCUTET

CrenanoB Muxaiinn TumodeeBny, K.T.H., TOIeHT, OJjecbKa HaIllOHAIFHA aKaeMisl XapYOBUX TEXHOJIOT1H
Crenyn Aprem Mapripocosid, cryneHT, Onechka HaIliOHAIBHA aKaaeMis Xap4OBUX TEXHOJIOTIH

Credpannmun Poman FOpiiioBud, cryneHT, HamioHnamsHII yHIBepcHTET «JIpBIBChKA MOTITEXHIKA

Crincekuit Bitamniit BnanucnaBoswd, ctyaeHTt, OnechbKui HaIllOHAIBHUH MOMITEXHIYHUHN YHIBEPCHTET
CromakeBnd AHzpiit OnekciiioBud, K.T.H., qoueHT, Omeckka HalioHa bHa akaaeMis 3B°s13ky iM. O.C. [Tomosa
Cy66ortina O.B., H.c., [HCTHTYT KibepHeTHKH iMeHI B.M. I'mymikoBa HAH VYxkpainu

Cyunima FOmian IOpilioBuy, K.T.H., 3aBigyBau BijaiieHHsM, «Onecbkuil TexHiuHui paxoBuit konemx OHAXT»
Cymnima FOmnis €BreniiBaa, Bukianad, BCIT «Onecbkuit TexHiunui paxopuit konemx OHAX Ty

Tumuenko Makcum MakcuMoBHY, cTyIeHT, HanioHaapHa MeTanypriiiHa akaaemis Y kpaiHu

Turypenko Xanna AunpiiBHa, crynentka, OnecbKka HallloHaJ bHA aKaJeMisi XapuOBHUX TEXHOJIOTTH

Tkauenko P. O., HauionansHuii yHiBepcuret "JIbBiBChKa MOJITEXHIKA"
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Txauyk Anacracis [laBiiBHa, cTyeHTKa, BIHHMIIBKUI HalliOHANBHUA TEXHIYHUI YHIBEPCUTET

Tonop Mukona MukonaitoBuy, acmipant, Ojiecbka HallioHaJIbHA aKaJeMisl Xap4OBHX TEXHOJIOTIH

Tpimmua ®enip AHaroniiioBud, K.T.H., ToeHT, OJicchKka HaIllOHAJIbHA aKaJIeMisl XapYOBUX TEXHOJIOT1i

Tiopina €preniss OmnexcanapiBHa, acucreHT, HarioHanpHMH TexHiYHMIT yHiBepcureT Ykpainun «KuiBchbkuit
MOJITeXHIYHUH 1HCTUTYT iMeHi [ropst CikopchKoro

VYukapenko Onekcannp OneroBud, K.T.H., IOLEHT, HalionanbHuid yHiBepcuTeT KopabiedyayBanHs iM. aaM. MakapoBa
Qaitazunsoepr Jleonin ColoMOHOBHY, [I.T.H., Tpodeccop, MiKHApOAHNI HAYKOBO-HaBYAIBHMHN HEHTp iHGOpMAaIiitHIX
texHonorii i cucreM HAH 1 MOH VYkpainu

®denocor Cepriit Hukudoposund, 1.¢pm.H., mpodecop, Onechka HalliOHATbHA aKaeMis XapuOBHX TEXHOJIOTIH

®enyn [nHa BacumniBHa, cTyieHTKa, YHIBEpCHUTET AepkaBHOI BicKanbHOI CiTy:k0n YKpaiau

®Dowmin A. O., OnecbKuii HaITIOHATHHUH MOJITEXHIYHAN YHIBEPCUTET

XandeBchbkuii BrnamucmaB AHmpiiioBud, ctyaeHt, Onecbka HallioHAIbHA aKaJeMisl XapuoBUX TEXHOJIOTTi

Xapaxam Onexcannp BsiuecnaBoBud, cryaent, Onecbka HalliOHAJIbHA aKaJieMisl Xap4OBUX TEXHOJIOT1H

Xapkesuu Kupuiio AnapiiioBud, cTyieHT, BIHHUIBKNI HalliOHAIBEHUHM TEXHIYHNIN YHIBEPCUTET

XobuH Bukrop Anapeesud, 1.T.H., ipodecop, Onechka HalllOHAIBHA aKaeMisi XapYOBUX TEXHOJIOT i

Xomaba Onekcannp MupociaBoBHY, K.T.H., JIOIICHT, BIHHUIIPKUI HAIlIOHAIEHUHN TEXHIYHUN YHIBEPCUTET

Yan Amnina Jle Banisua (Chan A. L. V.), ctynentka, BiHHUIIbKUI HAIIIOHATBHIH TEXHIYHUN YHIBEPCUTET

Yarmmiaceknit FO.I1., k.1.H., c.H.c, [HCTUTYT KibepHeTHKH iMeHI B.M. I'nymkoBa HAH Ykpaian

Yepuuwes Cepriit ['ennaniiioBuy, cryneHt, HamionansHuii yHiBepcHTET «3aropi3bka MojgiTeXHiKa»

UYepanmmoB KoctsuTiH AHAPiHOBUY, acmipanT, BIHHUIbKUIT HAIliOHANBHUH TeXHITHUN YHIBEPCUTET

UYepnaoBonuk "annna OnexcanapiBHa, K.T.H., TOIEHT, BIHHUIBKUHA HAIllOHATBHIN TEXHIYHIN YHIBEPCUTET

Uexmectpyk P. 1O., 3D Generation UA (Ykpaina)

[abarypa 10.B, HauionanbHa akajiemist CyXOMyTHUX BifChK

[Bers Banepiit TumodiitoBud, a.¢pm.H., mpodecop, Oxechka HalliOHATbHA aKaJAeMisl XapUOBHX TEXHOJIOTIH

[Hepmryn Onexcanap OnekcaHAPOBHY, CTYACHT, O/lechbKa HalliOHATBHA aKaIeMis XapuOBHUX TEXHOJOTIH

[ectomanmo Cepriit BikropoBud, K.T.H., 1oneHT, Ofeckka HalliOHAJIbHA aKaJIeMis XapuOBHUX TEXHOIOTIH

[Imamrox B. A., BIHHUIIbKHN HAI[IOHATLHUN TEXHIYHUNA YHIBEPCHTET

[mraKoBChkuit OnekcaHap AHATONIHOBHY, K.T.H., JOICHT, O/1eChKIIT HAITIOHAEHIH MOJITEXHIYHUH YHIBEPCHTET
[ymexenko Cepriii CepriiioBud, acmipanT, HarioHaTpHAHN YHIBEPCUTET «3amopi3bKa MOTITEXHIKa»

SlkoBeHko ApreM AHaToOJIHOBHY, CTyJeHT, HarioHaibHUi TeXHIYHHUN yHIBEpCUTET «XapKiBChKHI IMOJITEXHIYHUM
IHCTUTYT»

SnakoB Banepuii IletpoBuu, K.T.H., H0UEHT, MEIUTONOJBCKUNA HHCTUTYT TOCYJAPCTBEHHOTO W MYHHIIMIIAJIBHOTO
yrpasieHus Kiaccuieckoro 4acTHOrO YHHUBEPCUTETA

Sposwii Irop IBaHOBHY, K.T.H., BUKJIaga4y, MexaHiko — TexHonoriuaunid konemk OHAXT

Spomyk Jlronmuna Jlem’siHiBHA, K.T.H., A0leHT, HamionanbHuMH TexHiuHMH YyHiBepcuteT Ykpainum «KuiBchbkuit
MOJTITEXHIYHUN THCTUTYT iMeHi [ropst CiKopchbKOT0»

Antipova Kateryna, YopHOoMOpChKHif HalliOHATBHAN yHiBepcuTeT iMeHi [letpa Mormmm

Anton Paramonov, K.T.H., 1o1eHT, JloHeIIpKNii HallioHATBHNH yHiBepcuTeT iMeHi Bacwusa Cryca

Borysova Natalia Volodymyrivna, k.T.H., foueHT, National Technical University “Kharkiv Polytechnic Institute”

D.V. Khramchenkov, National Research Nuclear University (Russia)

Koltunovych O.S., cryaent, JIyibkuil HAIlllOHAIBHUN TEXHIYHUN YHIBEPCUTET

Kovalenko Igor, YopHOMOpCcEKHI HanioHaIEHUH yHIBepeuTeT imMeHi [lerpa Mornmm

Liashko Anastasia, Philosophy Doctor of Technical Sciences, National University of Life and Environmental Sciences
of Ukraine

Lipunov D. A., /IBH3 "IIpnazoBcbkuii qep>kaBHUN TEXHIYHUH yHiBepcuTeT"

Loveikin Viatcheslav, Doctor of Technical Sciences, National University of Life and Environmental Sciences of
Ukraine

Maik V. Z., Ykpaincbka akajgeMis ApyKapcTBa

Melnyk Karina Volodymyrivna, k.T.H., nouenTt, National Technical University “Kharkiv Polytechnic Institute”

Potokii M.S., crynenrtka, Hamionansauii yHiBepceuteT "JIbBiBChKa MOTITEXHIKA"

Romanyuk Sergey, BiHHUIIbKHIT HAIlIOHATBHII TEXHIYHUN YHIBEPCHUTET

Romasevych Yurly,Associate professor, National University of Life and Environmental Sciences of Ukraine

Sanko [.V., HamioHanpHHUN TeXHIYHUHA YHIBEPCHTET «XapKiBCHKUU MOMITEXHIYHAN THCTUTYT

Shved Alona, HopHOMOpPCHKHIA HalliOHATBHAUN yHiIBepcuTeT iMeHi [letpa Morumm

Vasyl Martsenyuk, PhD, Associate professor, University of Bielsko-Biala, Department of Informatics and
Automatics , (Poland)

Vyatkin Sergey, Institute of Automation and Electrometry SB (Russia)

Yaroslav Isaienkov, student, Vasyl' Stus Donetsk National University

Yershova Svitlana Ivanivna, senior lecturer, National Technical University “Kharkiv Polytechnic Institute”
Zatserkovnyi R. G., YkpaiHcbka akajeMist IpyKapcTBa
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