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VJIK 004.01/08

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

30ipHUK MaTepiamiB  KOH(EPEHIl MICTUTh TEe3W JIOMOBIJAEH HAYKOBUX
JTOCIDKEHh 32 aKTyaJbHUMHM TMpoOJieMaMH Yy Taly3sX, BIJIHECEHUX [0
3arajJbHONPUUHSTOrO TepMiHa «IHmycTpist 4.0».

PosrnsHyTi TMTaHHA MaTeMAaTHYHOTO 1 KOMI'FOTEPHOTO  MOJICITIOBaHHS;
VIOpaBIiHHSA, OOpOOKM Ta 3axucTy I1HQoOpMalii; MPOEKTYBaHHS 1H(MOPMALIHHUX
CUCTEM 1 TMPOTPaMHUX KOMIUIEKCIB; IITYYHOTO 1HTENIEKTY; aBTOMaTH3alli
pOOOTOTEXHIYHUX CHCTEM; KOMITHOTEPHUX TEJICKOMYHIKAUIMHUX MEpEex Ta
TEXHOJIOT1H; aBTOMAaTH3allli Ta YNPaBIiHHS TEXHOJOTIYHUMH MPOILIECAMH; HOBHUX
1H(hOpMAIIHUX TEXHOJIOT1H B OCBITI.

PesynpTaTi OCTIKEHD TPEACTABISAIOTH COOOI0 CBOEPIAHHUI 3pi3 Cy4acHOTO
CTaHy CIIPaB y MepPEepaxoBaHUX Taly3siX 3HaHb, SIKU MOXKE JOIMOMOTTHU SIK (axXiBIsM,
TaKk 1 CTyJA€HTaM BHIIIB CKJIACTH 3arajbHy KapTUHY PO3BUTKY 1H(GOpMAIITHUX
TEXHOJIOT1H Ta MOB’SI3aHUX 3 HUMH IMUTAHb.

B 36ipHuKy mnpencraBieHi pe3yiabTaTy JOCTI/KEHb B 3a3HAYCHHUX TaTy3s1X 3HaHb
B IT nepenoBux yHiBepcuretax 3 Kuesa, Xapkosa, JIbBoBa, Onecu, Binnui, {Himnpa,
MuxkostaeBa (OBHHI CITUCOK YYaCHHUKIB-OpraHi3aiiiii quBucs Ha ctp.11). HasBHicTh y
MOJaHUX MaTepiayiax iH(opMallii aHTIIIHCHKOI0 MOBOIO JTO3BOJISIE BUKOPHUCTOBYBATH
30ipHUK Te3 sIK 3aci0 KOMyHIKAIlil Mi’K BUCHUMU PI3HUX KpaiH.

30ipHUK pO3paxOBaHO HA HAYKOBUX TIPAIIBHUKIB, BHUKJIAJadiB, AaCIIPAHTIB,
CTYJICHTIB BUIIIMX HABYAIBHUX 3aKJIiB, SIKI HAMAralOThCs JI3HATUCS TIPO CyYaCHUN
ctaH Hayku B IT-ramy3i Ta TeHACHINI pO3BUTKY Taly3ed aBTOMaTH3aIlli
TEXHOJIOTIYHUX TpoleciB  Ta poboroTexHiku. Ll iHpopmaris wmoxe OyTu
BUKOPUCTAHA JJIs BUPINIEHHS [IUPOKOro Kojia Mpo0sieM B 3a3HaYEHUX pO3/iiax, M0
BUHUKAIOTH SK B HaBYaJIbHOMY TIPOIIECi, TaK 1 B JOCIIJIHUIILKOMY 1 HayKOBOMY
TUTaHAX.

PekomenyioBano no mnyOmikamii Buenoto Panoro IHcTHTYTy KOMIT'POTEpHHX
cucteMm 1 texnosorii «Iumyctpis 4.0» im. I1.H. IlnaronoBa Onecbkoi HaliOHAIBHOL
akaniemii xapuoBux TexHosorii Bix 02.10.2020 p., npotoxoi Ne 2.

Mamepianu, 3aneceni 0o 30ipHuKa, OpyKyrOmscs 3a A8MopCbKUMU OPULTHATIAMU.

3a 0ocmosgipuicms inpopmayii gionogioae aemop nyoaikayii.

© Opecbka HalllOHAJIbHA aKaJAeMisl XapuoBUX T€XHOJIOT1i, 2020
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Conclusions and future work

The task of visual question answering is a novel combination of computer vision and natural language
processing fields. In addition to assisting visually impaired people with succeeding in their everyday goals, it
can be used as a benchmark for general artificial intelligence, as an algorithm that has the capacity to achieve
understanding of any given visual input would match the criteria for intelligence. Visual question answering
is far from a solved problem: the current state-of-the-art algorithm on the real-world VizWiz dataset achieves
56.3% accuracy, with a maximum of 79.85% for simple “yes”/”no” questions [5]. Further improvements can
be made to all core components of VQA systems, with methods that exploit the relationships between
questions and images appearing the most promising.
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KOH®IT'YPOBAHNIA BOT JUJISI BUPILLEHHS TA MOJEJIFOBAHHS I'POBUX CUTY AL B
CTPATEI'IAX PEAHBHQFO HACY
3YBKO A. B. (1pil15h.zubko@gmail.com), MANJIAHIOK B. I1. (maidaniuk2000@gmail.com)

Binannpkwii HarlioHATPHUN TEXHIYHHUNA yHIBepcuTeT (YKpaiHa)

3anpononosano npozpamuuil 3a¢i6 O UPIULEHHST Ma MOOETIO8ANHS IePOSUX CUMYAYill 6 CIpamezisx
PeanbHo20 4acy 3 UKOPUCTIAHHAM WUIMYYHO20 IHMENEKM).

I. BCTVII

Ha cporosHi, mITYYHUI IHTENEKT — IIe OIHA 3 HAWIEPCIEKTUBHIMIMX rady3ei KOMIT IOTepHHUX HayK, [0
omikyeThcst (hopMatizaiiiero mpooJieM Ta 3aBliaHb, sIKi MOAI0HI JI0 [, 1[0 BUKOHYE JIIOIMHA, BUBYAE METOIU
pO3B's3aHHA 3amad, JUIA SIKMX HE ICHye e€InHOro crmocoOy BupimeHHs [1]. CHCTeMH IITY4HOTO iHTEIEKTY
MOKYTh HE JIMIIE ONepyBaTH 3HAYHUMH OOCSTaMM JaHHX, a 1 MOXYTh MaTd 3JaTHICTh 0 CaMOHABYaHHS.
Cdepu 3acTrocyBaHb TaKUX CHCTEM € JOCUTh BEIMKHUMH, a00 X HaBiTh OC3MEKHHUMHU — BiJl CTBOPCHHS
POOOTIB, sIKi CAMOCTIHHO PUIMAIOTh PillIEHHS], 10 MallIMH 3 aBTOMIJIOTOM, OHJIAH-TIepeKIIaaadi Tomlo.

3 orsiy Ha CTPIMKUH PO3BUTOK IrpoBOi Ta KiOEpCIOPTUBHOI 1HIYCTPIil, SCKPaBUM HPUKIAIOM SIKUX
BUCTYIIAl0Th, 30KpEMa, CTpaTerii peajibHOro 4acy, akTyaJlbHOK € Po3poOka KOH(IrypoBaHOro 0oTa st
CUMYJIALIN Ta BUPILICHHS IrpOBUX CUTYallill Ha MPUKJIA/i CTpaTerii peasbHoro yacy [2] — KOMI I0TEpHOI TpH
StarCraft Il [3].

II. CIIOCOBUM BUPIIIEHHA 3AJIAUI

Hammucannst 60TiB, 9aT-00TiB, irop 3i cTpareri€ro, e KOMITIOTep Mae 3MOTY IpOpaxyBaTH BEIHKY
KITBKICTh MOJKJIMBHX BapiaHTIB BEJICHHS TPH Ta OOMpaTH HaAWKpaili, € BaXIUBOIO c(eporo 3acTocyBaHHS
MetoxiB mryuHoro intenekty (ILI). EBpucTuuHi anropuTMM irpoBOTO  IUTYYHOTO  IHTEJIEKTY
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BUKOPHUCTOBYIOTBCS JIJIsl BUPIILIEHHS 0araTboX 3ajady, SKi BHHUKAIOTh MPH CTBOpPEeHHI rpu. HalioueBuaHime
3actocyBaHHs irpoBoro Il mposiBisieThCsl B KOHTPOJIOBAHHI «HEIrPOBHX IEPCOHaXIB» (TEpCOHaXi, sIKi
KEepPYIOThCSI KOMIT IOTEPOM), XO0Ya CKPHIITHHT, TOOTO J>KOPCTKE KEpyBaHHS MEPCOHaKEM BiIMOBIIHUMU
MPOTPAMHUMH MOJYJISIMHU, TEK € JIy’Ke PO3MOBCIOKEHUM CIIOCOOOM KOHTpPOItO. [Tomyk 1UIsIXy € iHIIIM
HIMPOKO PO3IMOBCIOKEHUM 3acTocyBaHHsM irpoBoro UII, — BiH 0coO0nMMBO TPOSIBISETHCS B CTPATETisAX
peanbHOrO 4acy. llomyk nuisixy € MeTooM Ajisl BU3HAUYEHHs TOTO, K HEIrpOBOMY MEPCOHaXEB1 MmepeiTu 3
omHiE] TOYKM Ha Mall M0 1HINOi: MOTPiIOHO BpaxoBYBaTH JaHAMA(T, MEPEMIKOTA U, MOMKIHBO, iTPOBY
YMOBHICTb, 1110 IPUXOBYE JIeTalli MiCIIEBOCTI, BOPOXKi Bilicbka Ta iHIIe (TymaH BiiHuM). Irposuit 111 Takox
MOB’sI3aHUM 13 AMHAMIYHUM irpOBUM OaaHCYBaHHSM.

BUCHOBKU

[IpoananizyBaBiM NpeaMETHY 00JacTb Ta BM3HAYMBLIM OCHOBHI CIIOCOOHM 3aCTOCYBAaHHS IUTYYHOI'O
IHTEJIeKTy B CTpaTerisix peaJbHOro 4Yacy 3alpoliOHOBAHO PIMIEHHS 3 BHKOPHUCTAHHS KOMOiHAII]
KOH(]IrypyBaHHs 0a30BOro HaOOpy MOYATKOBUX CTPATETiH, a TAKOXK METOMy MOIyKy nuisixy. s peamizarii
MOCTABJICHOI 3a/1a4i 00paHo HAacTynHUN HaOip TexHomorii: .Net Framework, C#, C++. Jlanuii mporpaMHuii
3aCTOCYHOK Oyze 3a0e3rmedyBaTH MOXIIHMBICTH BUKOPHCTOBYBATH HOTO y SIKOCTI CIapuHI-TIApTHEpa IS
BiINpaIfoBanHs crpateriit mpotu pizuux build order-ie [4] ta marume 3mory OpaT ydacTh B 3MaraHHsX
cepen inmmmx 6otiB — Starcraft 2 Al Ladder [5].

CIIMCOK JIITEPATYPU

[1] Iryuynwnii IHTEJICKT [enexTponHmit pecypc] ~ Pexum JOCTYIY:
https://uk.wikipedia.org/wiki/llITyqynnii_iHTEeIEKT

[2] Crpateris B peaJlbHOMy d4aci  |enekTpoHHMid  pecypc] — Pexum  nmoctymy:
https://uk.wikipedia.org/wiki/Ctparerisi_B_peampHOMY daci

[3] StarCraft 1l  Wings of Liberty [enekrponnuii pecypc] — Pexum mocrymy:
https://uk.wikipedia.org/wiki/StarCraft_Il:_Wings_of Liberty

[4] Build order [enexTponnuit pecypcl - Pexum JOCTYIY:

https://en.wikipedia.org/wiki/Build_order
[5] Starcraft 2 Al Ladder [enextponnuii pecypc] — Pexxum poctymy: https://sc2ai.net

VIIK 004.89

BATATOPIBHEBA MOJIEJIb HABITALIIl ABTOHOMHOI'O POBOTY, 3ACHOBAHA HA
JIMHAMIYHOMY CUTYALIMHOMY YIIPABJIIHHI
KAPI'TH A.O. (kargin@Kkart.edu.ua), IBAHIOK O.I. (ivaniuk@Kart.edu.ua)
VkpainceKuil qepskaBHUN YHIBEPCHUTET 3aIi3HHYHOTO TpaHcnopty (Yipaina)

s sabesneuennss 00HOpiOHOL inmeepayii eupiuiens pisHUx 3a0ay Hasieayii MoOiIbHO20 poboma
3anpoNoOHOBAHO MOOelb OUHAMIYHO20 CUMYayiliHo2o ynpaeninns. Moderns mae b6acamopienegy cmpykmypy,
Wo Ha OCHOBI (haxkmie ma Npasul NPeoCmMAgI[e 3HAHHA poOOMA NPo Yidb, ICHYHOUI Mapupymu, Kapmy
omouenns, cmpameeii ynpasiinua pyxom. llpoeedeni excnepumenmu 3 MOOELIO NOKA3AAU ii 30amHicmb
3abes3neyumu Hagieayiio poboma 6 yMosax nepeutkoo, HenosHol ma Hewimxoi inghopmayii.

IMocranoBka npo6semu. KinacnuHoro MeTor0 MOOITBHOI POOOTOTEXHIKM Ha KOTHITUBHOMY PiBHI €
BUpimieHHs npoOiemu Hairamii. B poOorti [1] us mpobnema mpeacraBieHa y BHIJISAL IUKIIYHOTO
BUPIIIEHHS TIOCJIIZIOBHOCTI TAaKWX 3aJa4: CIPUUHATTA iHpopMallii Ipo oToueHHs (perception), ToKai3atis Ta
noOynoBa kaptu otoudeHHs (localization and mapping), mmanyBanHs MapuipyTy pyxy (path planning iHOzi
Mae Ha3By motion planning) Ta ympasiiHHs pyxoM (motion control).

Haii0inpm BaXXITMBOIO 1 TOCTIIKYBAHOIO 3aJauelo i3 mepeiiueHux € noOyaoBa MapipyTiB. ICHYIOTH
METO/TH ii BUPIIICHHS, 110 0a3yIOThCSA HA PI3HHUX MiAXoAax. [[uM MeToaaM MPUCBSYCHO JeKiIbKa orsidiB [2],
[3], B skux 3mificHeHO MOCTiKEHHs X mepeBar i oOMexeHb. IIpoBe/ieHI aHai3M MOKa3yOTh 3AaTHICTH
NTOPUTMIB TUIaHYBaHHS A0 POOOTH Yy JMHAMIYHUX 1 YaCTKOBO HEBIJOMHUX OTOUYEHHSIX, 13 PI3HUMHU
KiIHEMaTHYHUMH cxeMamu Too. [IpoTe, HepO3KPUTUMH 3aIMINAIOTHCS MUTAHHS, SIKi MTOPOJHKEHI BUMOTAMH
byHKIIOHYBaHHS MOO1TEHOTO poboTa B aBTOHOMHOMY pexuMi [4], [5]. HewiTkicTh Ta HEMOBHOTA TAaHUX PO
OTOYEHHS MPU3BOJAATH /IO HEOOXIJHOCTI BHUKOPUCTOBYBAaTH B YINpPaBIiHHI PYXOM 3HaHHS poOoTa mpo
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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.), ctrynentka, BiHHUIIbKUI HAIIIOHATBHIH TEXHIYHUN YHIBEPCUTET

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

Yepuuwes Cepriit ['ennaniiioBud, cryneHr, HamionansHuii yHiBepcHTET «3aropi3bka MojgiTeXHiKa»

UYepanmmoB KoctsuTiH AHAPiHOBUY, acmipanT, BIHHUIbKUIT HAIliOHANBHUH TeXHITHUN YHIBEPCUTET

UYepnHoBonuk ["annna OnexcanapiBHa, K.T.H., TOIEHT, BIHHUIBKUIA 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 aKaJAEeMisi XapUYOBHX TEXHOJIOTIH

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

[ectomanos 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., J0UEHT, MEIUTONOJBCKUNA HHCTUTYT TOCYJIAPCTBEHHOTO 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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