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VJIK 004.01/08

30ipuuk Te3 nonoigeit XIII MixkHapogHoi HayKOBO-MPAaKTUYHOI KOH(pEPEHIIIT
«IHdopmarriiiai TexHosorii 1 aBromatuzaris — 2020», (Oneca, 22 - 23 xxoBtHs 2020
p.) / Oneceka Hail. akana. xapd. TexHosorii. — Oxgeca: OHAXT, 2020. — 308 c.

30ipHUK MaTepialiB  KOH(EpEeHIli MICTUTh Te3W JIONMOBIIEH HAyKOBUX
JAOCTDKEHb 32 aKTyaJbHUMH TMpoOJieMaMH Yy Taly3sX, BIJHECEHHX [0
3aralbHONPUUHATOTO TepMiHa «IHmaycTpis 4.0».

Po3rnsHyTi mnOHTaHHA MaTeMaTHYHOTO 1 KOMII'IOTEPHOTO MOJICIIOBAHHS;
yhOpaBiiHHSA, OOpOOKM Ta 3axuCTy I1H(OpMAIi; MNPOEKTYBaHHS i1HGOpPMAIIHHUX
CUCTEeM 1 TMPOTrpaMHHUX KOMIUIEKCIB, IITYYHOTO IHTENEKTy; aBTOMaTH3allii
pPOOOTOTEXHIYHUX CHUCTEM; KOMM'IOTEPHUX TENEKOMYHIKAI[IMHUX MeEpex Ta
TEXHOJIOT1; aBTOMATH3alli Ta YHPABIIHHA TEXHOJOTIYHMMH IIPOLIECaMHU; HOBUX
1H(pOpMAIIHHUX TEXHOJIOTIH B OCBITI.

Pe3synbratu nociipkeHb MNPEACTABIAIOTH COOOIO CBOEPITHUI 3pi3 Cy4acHOIro
CTaHy CIIpaB y NEpPEepaxOBaHUX Tally3sX 3HaHb, KU MOKE JTONOMOITHU SIK (PaxiBLSIM,
TaKk 1 CTyJEHTaM BHWIIIB CKJIACTU 3arajiHy KapTHHY PO3BHUTKY 1H(OpMaIiiHuX
TEXHOJIOT'1H Ta MOB’sI3aHUX 3 HUMU NTUTaHb.

B 30ipHuKy npencTaBiieH1 pe3yJabTaTH JOCHIKEHb B 3a3HAYCHUX Tally3sX 3HaHb
B IT nepenoBux yniBepcurerax 3 Kuesa, Xapkosa, JIbBoBa, Onecu, Binnuui, [Jnimnpa,
MukonaeBa (OBHUH CIIHMCOK YYaCHUKIB-OpraHi3aiii quBucs Ha ctp.11). HasBHICTh y
MOJIAHUX MaTepiaiiax 1H(POpMallli aHIIIHCHKOI0 MOBOKO JI03BOJISIE BUKOPUCTOBYBATH
30IpHUK Te3 sK 3aci0 KOMYHIKAI[li MI’)K BUEHUMH PI3HUX KPaiH.

30ipHUK pO3paxOBaHO Ha HAyYKOBUX INPAILIBHUKIB, BHUKJIAJayiB, acHipaHTIB,
CTYJICHTIB BUIIIMX HaBYAJIbHUX 3aKJa/iB, SIKI HAMAralThCs J13HATUCSA PO CyYaCHHM
ctaH Hayku B IT-ramy3i Ta TeHACHIT pO3BUTKY Taiy3ed aBTOMaTHU3allli
TEXHOJIOTIYHUX TporeciB Ta poboroTexHiku. Il i1Hdopmaris wmoxe OyTH
BUKOPHWCTaHA JJIsI BUPIMICHHS IIUPOKOTO KoJia IPOOJIEM B 3a3HAYEHUX PO3JLiIax, 0
BUHHMKAIOTh SK B HABUYAJIBHOMY IMpPOIECi, TaK 1 B JOCHIJHUIBKOMY 1 HAyKOBOMY
IJIaHaXx.

PexomennoBano no myOmikamii Buenoio Panoro I[HCTHTYTY KOMIT'IOTEpHUX
cucteM 1 texHonorid «Iumyctpis 4.0» im. I1.H. IlnatonoBa Onechkoi HaIlioHAIBHOT
akaneMii xapuyoBux TexHosorii Big 02.10.2020 p., nporokon Ne 2.

Mamepianu, 3aneceni 00 30ipHuKa, OpyKyIomvCs 3a A8MOPCbKUMU OPUSTHAIAMU.

3a docmosipnicmu iHghopmayii 8ionogioae asmop nyoaikayii.

© Opecbka HaIllOHAJIbHA aKaIeMisi XapyoBUX TeXHoJOT1i, 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
guestions and images appearing the most promising.
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VJIK 004.832.24

KOH®II'YPOBAHUI BOT JJ151 BUPILLEHHS TA MOJIEJTFOBAHHS ITPOBUX CUTYALIIH B
CTPATETIAX PEAJIBHOI'O YACY
3VBKO A. B. (1pi15b.zubko@gmail.com), MANJIAHIOK B. I1. (maidaniuk2000@gmail.com)
BinHNUIbKHN HaliOHAJIBHUI TEXHIYHUHN yHiBepcUTeT (YKpaiHa)

3anpononosano npoepamuuii 3acio 0 8UPiUEHHS MA MOOENI0OBANHHS i2POBUX CUMYAYill 8 CMpamezisax
PEAnbHO20 YAcy 3 GUKOPUCTIAHHAM WMYYHO20 THMEIeKm).

I. BCTVII

Ha choroHi, Ty4YHHI IHTEJIEKT — 11€ OJIHA 3 HAWMEPCIICKTUBHININX raly3¢il KOMIT IOTEPHUX HAYK, 110
OIMKyeThCs (hopMaizalliero mpobdiaeM Ta 3aBJanb, sKi MOAI0HI 710 Miif, [0 BUKOHYE JIFOIMHA, BUBYAE METOIU
PO3B'I3aHHS 3a/ad, Ui SKUX He icHye enxuHoro crocoOy BupimeHHs [1]. CHCTEeMH IITYYHOTO iHTEIEKTY
MOXYTh HE JIUIIE ONepyBaTH 3HAYHUMH OOCSTaMH JaHWX, & H MOXKYTh MaTH 3/IaTHICTh JI0 CAMOHABYaHHSI.
Cdepu 3acTtocyBaHb TakMX CHUCTEM € JOCHTH BEIMKHMH, a00 X HaBiTh OE3MEXHUMH — BiJl CTBOPEHHS
POOOTIB, AKi CAMOCTIHHO MPUHAMAIOTh PillIEHHS, 0 MALIMH 3 aBTOMNIJIOTOM, OHJIaHH-TIepeKiagadi TOIIO.

3 orysily Ha CTPIMKHH PO3BHTOK irpoBOi Ta KiOEPCHOPTUBHOI 1HAYCTPIii, SICKPAaBUM MPHUKIIAIOM SKHAX
BUCTYNAIOTh, 30KpEeMa, CTpaTerii peajbHOro yacy, akTyaJbHOIO € po3poOka KOoH]irypoBaHoro Oorta ais
CUMYJISILIH Ta BUPIIIEHHS IrpOBUX CUTYyallill Ha NPUKJIaAi cTpaTerii peaibHoro 4acy [2] — KOMI I0TEpHOI I'pu
StarCraft 11 [3].

II. CIIOCOBHM BUPIIIEHHA 3AJJAUI

Hanwucannst 60tiB, 4ar-00TiB, irop 3i cTparteri€o, Jie KOMIT'IOTED Ma€ 3MOTY MpPOpPaxyBaTh BEIHKY
KUTBKICTh MOXIIMBUX BapiaHTiB BEJICHHsS T'PH Ta OOMpaTH HaWKpallli, € BOXIMBOK CHEPOI0 3aCTOCYBaHHS
MeTtoaiB mTyuyHoro intenekty (LII). EBpucTHuHi anropuTMu irpoBOro INTYYHOTO IHTEJNEKTY
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BHKOPHUCTOBYIOTHCS JIJISI BUPIIIIEHHS 0araTtboxX 3ajad, sKi BHHUKAIOTH MPU CTBOPEHHI Tpu. HaltoueBumHime
3actocyBanHs irpoBoro Il mposBiIseThCcs B KOHTPOJIIOBAHHI «HEITPOBUX ITEPCOHAXKIB» (IIEPCOHAXKI, SKi
KEPYIOTbCSI KOMIT'IOTEPOM), XO04Ya CKPUITHHT, TOOTO >KOPCTKE KEPYBaHHA MEPCOHAXEM BiIIIOBIAHUMHU
MPOTPaMHUMH MOAYJISIMH, TEK € JIy’K€ PO3MOBCIOPKEHHM CIIOCOO0M KOHTpOmo. [lomyk Huisxy € iHmmm
IIMPOKO PO3IMOBCIOKEHUM 3acTocyBaHHAM irpoBoro LI, — BiH 0cOOMWBO TPOSBISETHCA B CTpATErisix
peanbHOrO Yacy. Ilomyk nuIsxy € MEeTOJOM JJisl BU3HAYEHHSI TOTO, K HEIrpOBOMY MEPCOHAXEBI MepeTH 3
ofHi€l TOYKM Ha Mami A0 1HIIOI: MOTPIOHO BpaxoBYBaTH JaHAIIA(T, MEPEIIKOIU W, MOXKIHUBO, irpOBY
YMOBHICTD, IIO MPHUXOBYE JETa MiCIIEBOCTi, BOPOXIi Bilickka Ta iHme (Tymad BiitHu). IrpoBuit LI Takox
TTOB’SI3aHUM 13 TUHAMIYHUM IrpOBHM OaslaHCYBaHHSIM.

BUCHOBKU

[IpoanamizyBaBmy mpeaMeTHy OOJIACTh Ta BU3HAYMBIIKM OCHOBHI CITOCOOW 3aCTOCYBaHHS INTYyYHOTO
IHTEJIEKTY B CTpaTerisix peaJibHOTO 4Yacy 3alpollOHOBAHO pilleHHS 3 BUKOPUCTAaHHA KoMOiHamii
KOH(}irypyBaHHs 0a30BOro HabOpy MOYaTKOBUX CTpAaTETil, a TAKOK METOLy MOIIyKy nuisixy. s peamizamii
MOCTABJICHOI 3a/1a4i 00paHo HacTynmHuW HaOip TexHonorii: .Net Framework, C#, C++. [lanuii nporpamuuit
3aCTOCYHOK Oyme 3a0e3nedyBaTH MOXKIUBICTH BUKOPHUCTOBYBAaTH WOTO Yy SKOCTI CIIApUHT-TIApTHEpa IS
BiANpalroBanHs crpareriii mpotu piznux build order-iB [4] Ta matume 3mory OpaTu ydacTh B 3MaraHHsx
cepen immux 6otiB — Starcraft 2 Al Ladder [5].
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[4] Build order [enexTponHMIt pecypc] - Pesxum JOCTYIY:

https://en.wikipedia.org/wiki/Build_order
[5] Starcraft 2 Al Ladder [enexTponnwuii pecypc] — Pexxum moctymy: https://sc2ai.net
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BATATOPIBHEBA MOJIEJIb HABITALIIl ABTOHOMHOI'O POEOTY, 3BACHOBAHA HA
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VKpaiHChbKUii Iep)KaBHUI YHIBEPCHTET 3a1i3HUYHOTO TpaHcHopTy (YkpaiHa)

s 3abe3neyennss 00HOPIOHOI inmezpayii eupiuienv pisHUX 3a0a4 Hasgieayii mMobitbHO20 poboma
3anpONOHOBAHO MOOelb OUHAMIYHO20 CUmMmyayilino2o ynpaeninns. Modenv mae bazamopisnegy cmpykmypy,
Wo Ha OCHOGI pakmié ma npasun npeocmasisac 3HaAHHA poboma Npo Yilb, ICHYIOUI Mapuwpymu, Kapmy
omoyeHHs, cmpamezii ynpaeninus pyxom. llposedeni excnepumenmu 3 MOOENI0 NOKA3AU i 30amHICIb
3abe3neyumu Hagieayilo poboma 8 yMosax nepeuKoo, Heno8Hoi ma Hewimkoi ingopmayii.

IocTranoBka mpodsemn. KiacnuHowo MeTor0 MOOUTLHOT pOOOTOTEXHIKM HA KOTHITHBHOMY piBHI €
BUpilleHHs mpoOiemu Hagiramii. B pobori [1] ms mpoGiema mpeacraBieHa y BHIVISIAI IMKIIYHOTO
BUPILLIEHHS OCJIIJOBHOCT] TAKUX 3aJa4: CIPUHHATTA iHpopMalii mpo oToueHHs (perception), ToKaji3amis Ta
noOyjoBa kaptu oroueHHs (localization and mapping), mnanyBanHs MapuipyTy pyxy (path planning iHomi
Mae€ Ha3By motion planning) Ta ynpasiiHHS pyxoM (motion control).

Haii6inpm BaXIJIMBOIO 1 AOCIHIKYBAHOIO 3aJIa4e0 13 MepeNiueHuX € mo0yaoBa MapmpyTiB. [CHYIOTh
METOH ii BUPIIIIEHHS, 1[0 0a3yIOThCS Ha Pi3HUX miaxomax. [[uM MeTogaM IpHCBSIYEHO AeKiIbKa ormsimiB [2],
[3], B sKux 3milicHEHO MOCITIMKEHHS IX IepeBar i oOMeskeHb. IIpoBefeHi aHaIi3W TOKa3yIOTh 3IaTHICTh
QITOPUTMIB TUIAHYBAaHHS 10 POOOTH y AMHAMIUYHMX 1 YacTKOBO HEBIJOMHUX OTOYEHHSX, 13 PI3HUMH
KIHEMaTHYHUMH cxeMaMm# Touo. [IpoTe, HepO3KPUTHMH 3aJUIIAIOTHCS MUTAHHS, SIKi TOPOKEHI BUMOTaMHU
GbyHKIIOHYBaHHS MOOLILHOTO poboTa B aBToHOMHOMY peskumi [4], [5]. HewiTkicTh Ta HEMOBHOTA IaHHUX PO
OTOYCHHS NPHU3BOJIATH 10 HEOOXIAHOCTI BMKOPUCTOBYBAaTH B YIpPAaBJiHHI PyXOM 3HaHHS poOoTa mpo
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https://uk.wikipedia.org/wiki/Стратегія_в_реальному_часі

