«CucremHi Texnonoriiy 5 (154) 2024 «System technologiesy
DOI 10.34185/1562-9945-5-154-2024-17
YK 004.056

O.I'. Tpopumenko, A.B. Cokonos, H.I. Jlorinoga,
I'.B. AxmamerseBa, [1.0. UukyHoB
INTYYHUM IHTEJEKT Y CO®EPI BINCBKOBOI JIOT'ICTUKH

Anomayis. Benuuesni nomoxku OuHamiuHo 3MIHIOBAHUX OAHUX NPO HASABHI JO2ICMUYHI npoyecu y
BILICLKOBILL 2any3l nompebdyromsb CB0EUACHO20 8PAXYBAHHS, KepYy8aHHsA ma onmumizayii. 3acmocy-
BAHHS UMYYHO20 THMeneKmy V cghepi 8illcbK0BOI 102icmuKku 00nomMazae onmumizy8amu npUHsm-
ms WeUOKUX ma eheKmueHux piulenv npu peanizayii nocicmuyHux npoyecis. Jlocicmuka nio wac
IlIHU € KII0Y08010 O/ YCNIXy GIliICbKOBUX ONepayill, aoxice CMOCYEMbC MEXHIYH020 | MUI0B020
3a6e3neyeHts, mpaHcnopmysanHs 30poi ma amyHiyii, NHOCMaYyanHs NPoO0BOILCMEA, 36 A3KY MOUO.
Howyk eghexmusHux winaxie wo0o weuokoi ma eghekmugHoi onmumizayii i MiHiMi3ayii pusuKie
JIOCICMUYHUX BIlICLKOBUX NPOYECI8 € 8elbMU aKMydlvHum. Y cmammi docnioxceno poaw LI 6 cy-
YACHOMY MPAHCHOPMAYIUHOMY PO3BUMKY GIICHKOBOI 102iCMUKU, NPOAHATI308AHO Chepu MOA*CIU-
8020 3acmocysanns LI y yiii eanysi, ockinbKu 2100a1bHi GilicbK08l cmpamezii 6ce Oinvule 3ane-
JHcamo 8i0 HAOIIHOCMI MA 2HYYKOCMI CUCmeM JIAHYI02I8 NOCMABOK.

Knrouoei cnosa: wmyunuti inmenexm (LLI), mexnonoeii' LI, siticoxosuti LI, giticbkosa nocicmuxa,

PUUKU, MAWUHHE HABYAHHS, HEUPOHHI MepedlCl.

IMocranoBka mpo6uemu. 3acrocyBanns mTyuHoro intenekry (ILI, Artificial Intelligence,
Al) y chepi BiiCbKOBOT JIOTICTUKH JOIIOMArae ONTHUMIi3yBaTH MPUUHATTS MIBUIKHUX Ta €()eKTUBHUX
pillieHb 11010 TeXHIYHOIO 1 TUJIOBOrO 3a0e3NeueHHs, TPaHCIOPTYBaHHs 30poi Ta aMmyHilii, mocTa-
YaHHS MPOJIOBOJIBCTBA, 3B A3KY, a/LKe KOMOIHAIS X CKJIAJJOBUX € KIIFOYOBOKO Ul YCIIXY BifCh-
KOBUX OIlepalii.

AHaJi3 ocTaHHiX aociaigxkeHb i myOuaikauiii. Y crarti [1] y3araapbHeHO MOCBiA KpaiH —
yuacaullb HATO, nacamnepen CLUA, mono ¢hopMyitoBaHHS HalpsIMKIB JIOCTIIKEHb 3 BUKOPH-
cranHs TexHousorid 11 y norictnunux cuctemax 30poitHux Cuil Ta MKHAIIOHAIBHUX BICHBKOBHUX
¢dopmyBanb. JlocmimkeHHs [2] posrmsnae cremudiky 3acrocyBanHs I y cdepi BiiicbkoBoi
JIOTICTUKM caMe y KOHTEKCTI TEeXHIYHUX 3ac00iB ciyk0 Twily. ABTOpH cTarTi [3] mpoinocTpyBaiu
XapaKTePUCTHKH Ta OCHOBHI TEXHOJIOT1, 110 BUKOPUCTOBYIOThCS B JioricTuii 4.0, 30cepeKyl0unch
Ha BukopuctanHi Il sk iHCTpymeHTa mporHo3yBaHHsI BiIHChKOBUX omepauiii. JlocmimkeHHs [4]
OLliHIOE OajaHC MK IMOKPAINICHUMH MOXIIMBOCTSIMHU JIOTICTHKH Ta CKJIQIHOIIAMH, CTBOPCHUMH
IMMH TEXHOJOTisIMU. 3arajioM cdepa TEXHOJIOTIYHOI ONTHUMI3alii yNpaBiIiHHS BiHCHKOBUMU
JIAHIIOTAMH TTOCTaBOK CTAa€ MPEIMETOM MIMPOKOTO aKaJeMidHOTO BUBYCHHS Ta JIOCIIIKEHB, IO
BiJoOpakae ii KpUTUUHY pOJib y 3a0e3neueHH] e(heKTUBHOCTI Cy4YaCHUX BIMCHKOBHX OIepariiil, Kojau
TEXHOJIOTIYHMI TMPOrpec, TEOMOJITUYHI 3pYIIEHHS Ta HOBI BIMCHKOBI JOKTPUHHU IOCTINHO

3MIHIOIOTh JIAaHAIA(T JOTICTHKH.
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MeTa nocigkenHsi: npoananizyBatu pois LI B cyuacHoMy TpaHchopMaiiiiHOMy po3BUTKY
BIICBKOBO{ JIOTICTHKH, PO3TISHYTH chepu MoxiauBoro 3acrocyBanHs LI y miif ramysi, OCKiIbKH
rno0anbHi BIMCBKOBI cTparerii Bce Oinblle 3ajexaTh BiJ HaIIHHOCTI Ta THYYKOCTI CHCTEM
JIAHIIIOTIB TIOCTaBOK.

BukJjiageHHs1 0CHOBHOI0 MaTepiajy gociaigxenns. Jlorictuka B apmii oxorutoe 6arato pi3-
HUX (DYHKIII CBOEYACHOTO IMOCTaYaHHS Pi3HOI HOMEHKJIATypH 030pO€HHS, OOENpHIAciB, BiIHCHKOBOT
TEXHIKH, & TAaKOX ii MiArOTOBKM (PEMOHTY) i 30epiranHs. A oT)Ke, BEIUYE3Hi MOTOKA TUHAMIYHO
3MIHIOBAaHUX JTAaHUX PO HAsBHI JIOTICTUYHI IPOIECH Y BICHKOBIH Taimy3i mOTpeOyIOTh CBOEYACHOTO
BpaxyBaHHs, KepyBaHHs Ta onTuMmizaiii. Taka 3amada € JOBOMI CKJIAJHOIO IS Oy/Ib-SIKOTO KEpiB-
HUITBA, OCKUIbKU MOTpedye BpaxyBaHHsS YMCICHHUX YMHHUKIB 3 BU3HAUCHHSM Ta BpaxXyBaHHSAM
MOJKJIMBUX PU3UKIB, y TOMY YHCJI yepe3 HenepeadadeHi 00CTaBUHU 32 YMOB BO€HHOTO cTaHy. Came
JIOTICTUYHI MIOMUJIKM MOXKYTh CIPUYMHUTH HEBJA4l Ha MOJi 000, 3HAYHI BTPATH 1 30UTKH, TAKKI
couiajbHI Ta EKOHOMIYHI HACIIIAKH.

3 iHmoro 60Ky, nMpu 00CIYroByBaHHI YMCICHHHMX 3asBOK BIMCHKOBHUX YaCTHH 1 MIAPO3ALIIB
1010 IOCTauyaHHs 30poi, 3aIT4acTHH, NAJIIMBA, aMyHILIii, TPOJOBOJILCTBA Y Oyb-AKOi apMii € BeJIMKa
pobjeMa MOXKJIMBOIO BUHUKHEHHsSI CYMHIBHMX TpaH3aKLil yepe3 JIOAChKY Hel0alicTh, 1axpaii-
CTBO, MApHOTPATCTBO, 3JI0BXKHUBaHHA Ta Kopymnuito [5]. Tomy aBTOMaTH3amlis Ta onTuUMi3alis KOH-
TPOJIIO BETMYE3HUX 0OCSTIB BIHCHKOBOI JIOTICTUKH € YK€ BaXIIMBOIO 33/1a4€t0 Oy/b-sSKO1 IepKaBH.
3acTocyBaHHsI JUIsl YIIPABIIHHS JIAHIFOTOM MOCTaBOK TexHoJjorii Il i MmammHHOTO HaBYaHHS J103-
BOJISIE TIEPEBIPUTH Ta BIOPSAKYBATH BEJIHWKI MAaCHBH JAaHUX IS ineHTU(DIKALI] Ta BUSBICHHS ITiJ0-
3pLIMX nocTtavanbHUKIB [6]. Bike 3apa3 trexnomorii 111 y BilicbKOBIi JIOTICTUYHIN Mepexi MOCTyIO-
BO 3aMIHIOIOThH JIFOJMHY 3 MO3MIIIT cTabuii3amii NeBHUX HOMIHAIBHUX (DYHKLINA, TUM CaMUM J103BO-
JISIOTh TPUILBUIIINTY JIOTICTUYHUI Mpoliec 1 3p0OUTH HOro OUIBII THYYKHM.

3actrocyBanHs TexHosorii Il y pi3HuX cexTopax BiHICHKOBOI JOTICTUKU (OPMYy€E HOBUH MO-
TEHI[1aJ] Ta MOKJIMBOCTI:

— aBTOMAaTHu3allisl MPOLECIB 3aMOBJIEHHS, BIJCTE)KEHHS IOCTaBOK, CKJIAJACHKOro OOJiKy Ta
PO3MOALTY NAJIMBHUX, XapUOBUX Ta pedoBUX pecypciB. Lle nomomoxe 3abe3nednT epeKTUBHICTD
Ta TOYHICTh Y BIIICbKOBOMY IMOCTauyaHHi;

— MOXJIMBICTh KOMILJIEKCHOT KOOPAMHAIIIT TOJFOBUX MITA0IB 1 BIliCbKOBUX YaCTHUH;

— NIPOTHO3YBaHHA MOTPed y pecypceax, 10 A03BOJIUTH 3a3/1ajlerib IUIaHyBaTH MMOCTABKU Ta X
PO3MOIiT;

— po3po0OKa aBTOHOMHHX TPAHCIIOPTHUX 3aC00IB Ta APOHIB CIIPOIIYE Ta MPUCKOPIOE TOCTABKY
MaTepiaTbHUX LIHHOCTEH Ha TiepenoBy [7];

— ONTHMI3allis MapIIpyTiB JJIs EPEBE3EHHS BaHTAXIB, 3aBJSKU aHAI3Yy IITYYHUM iHTEIECK-
TOM reorpa@iuHux JaHUX;

— MABUIIEHHS 00€3/1TaTHOCTI 0COOOBOTO CKJIAy 32 PaXyHOK BHKOPHUCTAHHS TMEPCOHATBHUX
CMapT-IIPUCTPOIB;

— KOMITJIEKCHA KOOPAWHAITIS JUCTOKAITl ITa0iB 1 BINCHKOBUX YaCTHH;

— BCEOCSHKHUM aHalli3 MIHJIMBOI CUTYallll y pi3HUX perioHax 3a yMOB BEJE€HHS Cy4yacHUX OO¥-
OBHX i, epeKTUBHE BUKOPUCTAHHS aHAJI3Y JI1i POCIHCHKUX PEBAHIIUCTIB [2];

— MOKJIUBICTH 3amu(poBaHOi TOCTaBKH iH(OpMaIiiHUX JaHuX [8];

— TIOTEHIiaJI aBTOHOMHO1 pOOOTH 3a YMOB HeTlepe10auyBaHNX BOEHHUX JIiH;
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— epekTHBHE yINpaBIiHHSA pecypcamMH Ta JIOTICTHYHMMHU mporecamu 3a paxyHok LI moxe
Ha/1aBaTH aHANITUYHI J]aHI Ta peKOMEHAALIT I MATPUMKH IPUHHATTA PillICHb;

— BUSIBJICHHS PU3UKIB Ta MPOTHO3YBAaHHS MOJIMBOTO Hamaay Ta CIIEHApPiiB PO3BUTKY MOMIN 3
MO3UIIH YYaCHHUKIB OOMOBUX JIiHA.

ABTOMaTH30BaHE OMPAIIOBAHHS Ta IHTEIEKTYaJIbHUU aHAIli3 BETUKOI KUTBKOCTI JAHHUX JIOTO-
MararoTh OINTHUMI3yBaTH BUPILNICHHA MUTAaHb MOCTayaHHs, TPAHCHOPTYBAHHS, 3B’S3Ky Ta IHIIMX
JIOTICTUYHHMX 3a/1a4 32 YMOB CY4aCHUX BiliH.

be3ninoTHi amapath MOXYTh aBTOMAaTHU3yBaTH PYTHHHI JIOTICTUYHI 3aBJaHHA (TPaHCIIOPTY-
BaHHSA 30poi, 0COOOBOTO CKJIany, EKiMpyBaHHs, eBaKyallisl IOPAaHEHUX, JOCTaBKa OOENPHUITIACiB, BO-
JIY, TIPOJIOBOJIBCTBA TOIIIO), BAKOHYIOUH iX IIBUAIIC Ta ePeKTHBHINIE 3a Mrojaei. Taki miaTdopmu
MaloTh CYTT€EBI IepeBaru: BOHU He MOTPEOYIOTh 3aIy4eHHS eKiNaxy, KU MO)Ke BUKOHYBaTH BaX-
JMBIILI 3aB/IaHHS; HE NOTPeOYIOTh BIIOYMHKY; TXHS BTpara JCLIeBIla 3a BTpaTy TPaAULIHHOI BaH-
TaXIBKH 3 JIOJbMHU. 3 1HIIOTO OOKY, CIa0KOCTSIMU aBTOHOMHHUX TPAHCIIOPTHUX 3acO0iB € Te, IIO:
nesiki mathopMu IS MiABUIIEHHS HAAIWHOCTI MOTPeOYIOTh YHpPaBIiHHS ONEPaTOpoM; Ha Mapli-
PYTi MOXKe CTaTUCA MOJOMKA Yd TO 301l CUCTeMM KepyBaHHS, 1 TOJl BapTiCHA CUCTEMa BTPAYA€ThCs
abo morpelye eKcruTyaTaliiiHoro oOcayroByBaHHs, a MOCTaBJIE€HA 3a/laya 3aJIMIIA€ThCS HE BHKO-
HaAHOIO 3a peaJibHuX 0OMOBHX YMOB; BOPOI MOKE 3arIyIIUTH CUCTEMY HaBirauii abo KepyBaHHS 3a-
cobamu PEB i 3aBonoaitu Heto, TOOTO € pU3MK BTpATH OE3MIJIOTHUKA BiJ] KOHTP3aXOIiB MPOTHBHU-
ka. Jlo Toro X, BapTICTh TaKMX JPOHIB € JOBOJI BHCOKOIO 1 MOXXE IEPEBHIYBATH BapTICTh BaH-
TaXIBOK Ta ix oOciyroByBanHs [9].

UYepes 3a3HadeH] HEIOMIIKK HAbaraTo OUIbII MOMIMPEHUMH Y BIHCHKOBIN cepl € 4acTKOBO aB-
TOHOMHI IHTEJEKTyalbHl cuUcTeMH. Takl ajanToBaHl MPOrpaMHI CHCTEMH (YHKLIOHYIOTH Y
B3a€EMOJII 3 JIOAMHOIO, OUIBLIICTh 3 HUX 0a3yloThCS Ha MPOCTUX HporpamHux TexHosorisx LI
[IpuknanamMu Takux 3aco0iB €: O€3MUIOTHI Ha3eMH1 TpaHCHOPTHI 3acobu Bix komnanii Lockheed
Martin ans TpaHCIOPTYBaHHSI CIIOPSIKEHHS, 30poi, MEMKaMEeHTIB 1 nmaikiB; miaargopmu S-MET
B1J komnanii General Dynamics Land Systems, siki 37aTHI MiATPpUMYBaTH aKTUBHICTb 710 72 TOJUH 1
MaroTh paaiyc aii 10 96 KM, MOXYTb 3aps/PKaTHUCS B J0pO31 1 MAlOTh BaHTAXOMIAHOMHICTb 10
1133 xr [9].

ABTOHOMHI TPaHCHOPTHI 3ac00U Il KPAILIOTo MPOXOKEHHS IUIAXY 32 PI3HUX YMOB BUKOPH-
CTOBYIOTH Di3HI METOAM 1 TEXHOJOTIl IITYYHOrO I1HTEJEeKTY: IOBTOPIOBaHI HEHpPOHHI Mepexi
(Recurrent Neural Network, RNN), mepexi nororpuBainoi koporkodacHoi mam'sti (Long Short-
Term Memory, LSTM) 1 naBuanus 3 miakpimneHHsM (Reinforcement Learning, RL) [10].
CrenianbHi apxiTekTypu HelpoHHOI Mepexi RNN i1 LSTM 3patHi iHTepmpeTyBaTd JIOBLi
MOCTIIOBHI J1aHi, JUIs SKUX BAXKJIMBUH XpOHONOTIYHUH mopsaok. RL, sk mMOTyXHUH 1HCTpYMEHT Y
ML, no3Boiisie mocsAraTH ONTUMAIBHUX PE3YNIbTATIB y CKIATHUX CEpEelOBHUINAX 3 OaraThbma MpaBH-
JIaM{ Ta 3QJIEKHOCTSMHU. Y TOMY CaMOMY CEpPeIOBHII JIOUHA MOXKe OyTH HE B 3MO31 BU3HAUYHUTH
HalKpamuii IUISIX, HAaBITh MAlOYM 4yAOB1 3HAHHS MPO HAaBKOJUIIHE cepenoBuile. Hatomicts Oe3-
MozenbHl anroputMu RL mBHAKO amanTyroTbCs O CEPENOBUINA, IO MOCTIHHO 3MIHIOETHCH, 1
3HAXOJATh HOBI1 CTparerii /i ontuMizanii pe3yastati [11]. KpiM Toro, B 6€3nI0THUX JIITaTbHUX
anapatax (BIIJIA) mist noHaBeneHHs 3aCTOCOBYIOTH TEXHOJIOril komm'torepHoro 3opy (Computer
Vision, CV), ki 103BOJISITh aHAII3yBaTH BiJCOTIOTOKH B PEabHOMY Yaci, 3HAXOJIUTH U 1ACHTHU-
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¢ikyBaru 00'exTH (aBTOMOOLT, JTrOAEH, apTHiepito Tomo). TooTo B BIIJIA mrydnuil iHTENEKT 1Mo
CyTi BUKOHY€E POJIb IU(POBOTO MIJIOTA, IKUI MMPOTHO3Y€E TPAEKTOPIIO PyXy 00'€KTa, pO3Mi3HAE IIiJb,
KOHIICHTPYETHCS HA Hill 1 3amam'aToBye i1 Ha BUMAJOK TUMYACOBOTO 3HHUKHEHHS 3 TOJIA 30pY, 11100
Oya¥ 3JaTHUM TIOTIM BiTHOBUTH ITOJTFOBAHHS.

o xareropii pobotm3oBanux Ha 0a3i LI BificCbKOBHX TpaHCIOPTHHUX 3acO0IB BIJHOCSTH
pi3HOTO IMaHy OE3MUIOTHI amapaTH: HA3eMHI, JIiTaJlbHI, maBOAHI, kKocMiuHi. Hampuknan, I, 3a-
KIAJCHUI B omeparlliiiny cucremy Lattice, aBTonomHoro migBoaHoro yoBHa Ghost Shark Big aB-
crpaitificekoi kommanii Anduril BUKOpUCTOBY€E NaHi 3 Pi3HUX CEHCOPIB, KOMII IOTEPHE 1 MAIIMHHE
HaBuanHs [12]. Ille ogaum npuxmagom inrerpamii I y BilickkoBy cdepy € Oe3nioTHHI 60i0BHI
mitak Loyal Wingman, po3po0aenuii komnanieto Boeing y cmiBmparii 3 KoposiBcbkuMu aBcTpa-
nificekumu BiiicbkoBo-noBiTpstnuMu cunami [ 13]. BopoBamxkenns cucrem I ta inTenexkTyansHux
QITOPUTMIB y HaBIraliiiHi CUCTEeMU CyYaCHUX TPAHCIOPTHUX 3aCO0iB HAJAIOTh MOXKIMBOCTI JJIs
MOKpalieHoi reoyiokamii Ta igeHTudikamii 3arpo3, 3a0e3MmevyloTh BUCOKOSKICHE 1HTETpOBaHE pa-
JlapHe TOINEepPEePKEHHs, TapHy CUTYyaliiHy 0013HaHICTh JUISl IIBUKOTO, ONTHUMAJIbHOTO HMPUNHHATTA
pillIeHb 110JI0 CAMO3aXUCTy T4 BAKOHAHHS MOCTABJICHUX 3a/1a4.

3aznaveHi TexHoszorii I Heabusk nornomararoTh BiiCbKOBUM, 3a0e3redyoduu poOoTy pi3HO-
MaHITHUX TUIMiB 0e3minoTHUKIB. Tum camum LI 1o3BONIsSIE ONTUMI3yBaTH IJIAHYBAHHS JIOTICTUYHHUX
MapuIpyTiB, KOHTPOJIb 3aIaciB, PO3MOLI PECypCiB, MiABUILYIOUN €PEKTHBHICTD Ta 3HU)KYIOUH BHUT-
paru.

BucnoBku. BnpoBakenns texnomnoriit LI B ynpaBiiHHS JIaHIFOTOM ITOCTaBOK Y BIHICHKOBIi
cdepl moKpalyoTh ePeKTUBHICTh, 0€3MeKy Ta THYUYKICTh JoricTuuHux omepamiit. I 1 rmuboke
HaBYaHHS 3a0€3Me4yI0Th IBUIKUNA 1 KOMIUIEKCHUN aHali3 BEJIMKUX OOCSTIB AAHUX, MOJIETIIYIOUH
BUSIBJICHHSI TEHJCHIIIN 1 3aKOHOMIPHOCTEH, SIK1 1HAKIIE MOIJIM O 3aJUIIUTHCS HemoMmiueHuMH. L1
TEXHOJIOTIT HAJlal0Th MOYJIMBICTH INependadaTd pe3ylbTaTH Ta ONTHMI3yBaTH DIIIEHHS B PEXHUMI
peaIbHOTO 4Yacy, TUM CaMUM CHPHUSAIOUM Kpalliil aJanTOBAaHOCTI Ta pearyBaHHs B JWHAMIYHUX 1
MOCTIMHO MIHJIMBUX CUTYallisIX, XapaKTEPHUX JUIsl BIMCHKOBHUX JAii. BUKopHcTaHHS IIUX NEepeoBUX
TEXHOJIOTIH y MPUUHATTI pillleHb MOXXE MPU3BECTH 10 OLIbIIOI TOYHOCTI, €PEeKTUBHOCTI Ta, 3pe-
IITO, TIOKpAIEHHs MPOYKTUBHOCTI. AJDKe LI TEXHOJIOTIi MPONOHYIOTh IHHOBAIIMHI pIIIEHHS IS
TpaIULIMHUX BUKJIMKIB KiIOEpBPa3IMBOCTI Ta ONepaliifHol Hee(eKTUBHOCTI Yepe3 pU3MK JIIOICHKUX
MIOMHUJIOK, OCOOJINBO B CTPECOBUX CHUTYalisAX O0HOBHX [iil. 3aBAsSKN €(EeKTHBHOMY BIIPOBAKEHHIO
anroputMmiB LI, BilficbkoBi oprasizamii 3MOXYTh JOCITTH Kpalloi KOOPAMHALII Ta MOHITOPUHTY
JIAHIIIOTIB TIOCTauyaHHs, THM caMUM 3a0e3Meuyour MIBUIKE Ta €(pEeKTUBHE pearyBaHHsS B KpUTHUHHUX
cutyauisx. BogHouac Takuil TeXHOJIOTIUHUI porpec Cripusie MiJBUIIEHHIO TPO30POCTi Ta MiA3BIT-
HOCTI, 1110 € BaKJIMBUMH €JIEMEHTAaMH B KOHTEKCT1 BiliCbKOBUX OIleparlii.

BomHOUac BaKIMBO BpaxOBYBaTH MOJKIIMBI PH3UKHU Ta MPOOJIEMH, TIOB’s13aHi 3 BIIPOBA/KECH-
HaM TexHousorid I yepe3 ix ckiagHICTh 1 HOTpeOy PO3BUTKY TEXHIUHMX HABUYOK 1 HaJAIMHUX Me-
XaHI3MIB O€3MeKu CKJIAJHUX HUPpoBUX cucTeM. HOBITHI i1HTENEKTyalbHI TEXHOJIOTl MaloTh
3HAYHUU BIUIMB Ha YIPaBIIHHS JIAHIIOTOM IIOCTayaHHs y BIMCHKOBINM opraHizalii, MPONOHYIOYU
IIMPOKI MOMJIMBOCTI MiJIBULIEHHS €()EeKTUBHOCTI Ta Oe3neku. AJie Taka €BOJIOIS BUMAarae crpa-
TETIYHOTO, aJIalITUBHOTO MIJIXOMY Ta MOCTIHHOI OIIHKA PU3UKIB 1 MOXIJIMBOCTEH. BaxkimBo, 1moo

BIMCHKOB1 OpraHizailii Oyiu B Kypcl TEXHOJOTIYHUX IHHOBAIId Ta aKTHUBHO iX iHTErpyBajH, 100
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MOKpAIIyBaTH CBOIO 3JaTHICTh €()EKTUBHO pearyBaTu Ha JUHAMIYHI BHKJIMKHA Cy4acHOTO BIHCHKO-
BOro cepcaoBuiia.

Amnai3 nokasas, 1o interpauis anroputmis 11 cipusie He nauie onTuMmizanii nmpouecis, a i
MIIBUIICHHIO O€3MeKH JaHUX 1 PecypciB, a TaKOXK aKTUBI3aIlil JOCTIDKEHb Y cdepi omTumizarlii
norictuku. OCKIJIBKU Il TEXHOJIOTIS MPOJIOBXKY€E PO3BUBATHCA, OUiIKYBaHO, IO ii 3aCTOCYBaHHS y
BiIiICbKOBOMY KOHTEKCTI CTaBaTUME BCE OUIBIII CKIIAHUM 1 MOIIUPEHUM.

JITEPATYPA
1. Boinos B.B. Anaii3 HanpsIMKiB pO3BUTKY TE€XHOJIOT1H, 110 0a3yl0ThCS HAa 3aCTOCYBaHHI IITYYHO-
ro iHTeNneKTy, B jorictumi 30poitnux Cun Ykpainu. Hayka i mexuika Ilosimpsnux Cun 36pouinux
Cun Vrpainu. 2020. Ne 2(39). C. 132-137. DOI: https://doi.org/10.30748/nitps.2020.39.15.
2. Maslii O. M., Yaniuk S. V., Ollo V. P., Firsov A. V., Poliashov S. V. Application of artificial
intelligence in the field of military logistics in the context of the technical means of logistics ser-
vices in the modern period. Collection of scientific works of Odesa Military Academy. 2023. Vol. 2
(20). P. 131-138. DOI: https://doi.org/10.37129/2313-7509.2023.20.131-138.
3. Castro B.A., Pochmann P.G., Neves E.B. Artificial Intelligence Applications in Military Logis-
tics Operations. Developments and Advances in Defense and Security. 2024. Vol. 380. P. 89-100.
DOI: https://doi.org/10.1007/978-981-99-8894-5_8.
4. Trif, Robert-Cristian. The Impact of Emerging Technologies on Supply Chain Management in
the Military Organization. Review of the Air Force Academy. 2024. Vol. 21. P. 91-99. DOI:
https://doi.org/10.19062/1842-9238.2023.21.2.12.
5. DLA Ethics. Defense Logistics Agency. URL: https://www.dla.mil/General-Counsel/Ethics (date
of access: 20.06.2024).
6. Artificial Intelligence for Military Logistics — Current Applications. URL: https://emerj.com/ai-
sector-overviews/artificial-intelligence-military-logistics/ (date of access: 20.06.2024).
7. Tpopumenko O.I'., Kix S.T. BukopucrtanHs IITYYHOTO 1HTEJIEKTY Yy BIHCHKOBUIN TEXHOJOTISX.

Inghopmayitine cycninocmeo. npobaemu ma nepcnekmueu . Marep. 1X BCeykp. HayK.-TIpakT. KOH(.
(24 tpaBus 2024). Oxeca, 2024. C. 76-79. DOI: https://doi.org/10.32837/11300.27842
8. Tpodpumenko O. I'., SApemuyk M. B. IlITyunuii inTenexT y BilicbKOBiil cdepi. Kibepnpocmip 6

ymMoeax itinu ma enobanvHux euxkauxie XXI cmonimms: Teopis Ta NPaKTUKA: MaTep. MDKHAp. HayK.-
mpakT. kKoHG. Opeca, 24 mucromama 2023 p. Omeca: HY «OIOA», 2023. C. 144-148. DOI:
https://doi.org/10.32837/11300.27179.

9. Ground Combat Platforms: New Battlefield Player. URL: https://mil.in.ua/en/articles/ground-
combat-platforms-new-battlefield-player/ (date of access: 20.06.2024).

10. Tpodumenko O.I'., Kix S.T. 3acTocyBaHHS aNrOpuUTMIB IITYYHOTO IHTENEKTY JJIsl BiICHKOBHX

3anad. CyuacHi mexHon02ii 6 enepeemuyi, eneKmpomMexaniyi, cucmemax YnpasuiHHsa ma MawuuHooy-
o0yeanni: matep. VI Bceykp. HayK.-TipakT. iHTepHET-KOHepeH ii. Xapkis, 06-07 rpyaus 2023 p.
Xapki:  HHIIII  VIITA. C. 28-29. URL: https://www.nnppi.in.ua/index.php/abit/2-
uncategorised/270-naukovi-konferentsiyi (gara gocrymy: 20.06.2024).

11. What is Reinforcement Learning? URL: https://aws.amazon.com/what-is/reinforcement-
learning/ (date of access: 20.06.2024).

12. ANDURIL. URL: https://www.anduril.com/ (date of access: 20.06.2024).

168 ISSN 1562-9945 (Print)

ISSN 2707-7977 (Online)


https://doi.org/10.30748/nitps.2020.39.15
https://doi.org/10.37129/2313-7509.2023.20.131-138
https://doi.org/10.1007/978-981-99-8894-5_8
https://www.dla.mil/General-Counsel/Ethics
https://doi.org/10.32837/11300.27842
https://doi.org/10.32837/11300.27179
https://www.nnppi.in.ua/index.php/abit/2-uncategorised/270-naukovi-konferentsiyi
https://www.nnppi.in.ua/index.php/abit/2-uncategorised/270-naukovi-konferentsiyi
https://www.anduril.com/

«CucremHi TexHosorii» 5 (154) 2024 «System technologies»

13. MQ-28. URL: https://www.boeing.com/defense/mqg28#overview. (date of access: 20.06.2024).
REFERENCES

1. Voinov V.V. Analysis of directions for the development of technologies based on the application
of artificial intelligence in the logistics of the Armed Forces of Ukraine. Science and technology of
the Air Force of the Armed Forces of Ukraine. 2020. Vol. 2(39). P. 132-137. DOI:
https://doi.org/10.30748/nitps.2020.39.15.
2. Maslii O. M., Yaniuk S. V., Ollo V. P., Firsov A. V., Poliashov S. V. Application of artificial
intelligence in the field of military logistics in the context of the technical means of logistics ser-
vices in the modern period. Collection of scientific works of Odesa Military Academy. 2023. Vol. 2
(20). P. 131-138. DOI: https://doi.org/10.37129/2313-7509.2023.20.131-138
3. Castro B.A., Pochmann P.G., Neves E.B. Artificial Intelligence Applications in Military Logis-
tics Operations. Developments and Advances in Defense and Security. 2024. Vol. 380. P. 89-100.
DOI: https://doi.org/10.1007/978-981-99-8894-5 8.
4. Trif, Robert-Cristian. The Impact of Emerging Technologies on Supply Chain Management in
the Military Organization. Review of the Air Force Academy. 2024. Vol. 21. P. 91-99. DOI:
https://doi.org/10.19062/1842-9238.2023.21.2.12.
5. DLA Ethics. Defense Logistics Agency. URL.: https://www.dla.mil/General-Counsel/Ethics (date
of access: 20.06.2024).
6. Artificial Intelligence for Military Logistics — Current Applications. URL: https://emerj.com/ai-
sector-overviews/artificial-intelligence-military-logistics/ (date of access: 20.06.2024).
7. Trofymenko O.G., Kikh Y.T. Application of artificial intelligence in military technologies. In:
Oth All-Ukrainian scientific and practical conference ‘“Information society: problems and pro-
spects”’, Odesa, May 24, 2024. P. 76-79. DOI: https://doi.org/10.32837/11300.27842.
8. Trofymenko O. G., Yaremchuk M. V. Artificial intelligence in the military sphere. In: Interna-
tional scientific and practical conference “Cyberspace in conditions of war and global challenges
of the 2lst century: theory and practice”, Odesa, November 24, 2023. P. 144-148. DOI:
https://doi.org/10.32837/11300.27179.
9. Ground Combat Platforms: New Battlefield Player. URL: https://mil.in.ua/en/articles/ground-
combat-platforms-new-battlefield-player/ (date of access: 20.06.2024).
10. Trofymenko O.G., Kikh Y.T. Application of artificial intelligence algorithms for military tasks.
In: 6th All-Ukrainian scientific and practical Internet conference “Modern technologies in energy,
electromechanics, control systems and mechanical engineering”, Kharkiv, December 06-07, 2023.
P. 28-29. URL.: https://www.nnppi.in.ua/index.php/abit/2-uncategorised/270-naukovi-konferentsiyi
(date of access: 20.06.2024).
11. What is Reinforcement Learning? URL: https://aws.amazon.com/what-is/reinforcement-
learning/ (date of access: 20.06.2024).
12. ANDURIL. URL: https://www.anduril.com/ (date of access: 20.06.2024).

MQ-28. URL.: https://www.boeing.com/defense/mg28#overview. (date of access: 20.06.2024).

Received 23.06.2024.
Accepted 27.06.2024

ISSN 1562-9945 (Print) 169
ISSN 2707-7977 (Online)


https://www.boeing.com/defense/mq28#overview
https://doi.org/10.37129/2313-7509.2023.20.131-138
https://doi.org/10.1007/978-981-99-8894-5_8
https://www.dla.mil/General-Counsel/Ethics
https://www.anduril.com/
https://www.boeing.com/defense/mq28#overview

«CucremHi TexHosorii» 5 (154) 2024 «System technologies»
Artificial intelligence applications in military logistic

Huge flows of dynamically changing data about existing logistics processes in the military
industry require timely consideration, management, and optimization. Artificial intelligence in
military logistics helps to optimize the adoption of quick and effective decisions in the
implementation of logistics processes. Logistics during war is key to the success of military
operations, as it concerns technical and rear support, transportation of weapons and ammunition,
food supply, communications, etc. The search for effective ways to quickly and effectively optimize
and minimize the risks of logistical military processes is very relevant. The paper is devoted to the
research of the role of Al in the modern transformational development of military logistics as well
as analysis of the areas of possible application of Al in this branch, as global military strategies
increasingly depend on the reliability and flexibility of supply chain systems. Automated processing
and intelligent analysis of a large amount of data help to optimize the solution of supply,
transportation, communication, and other logistical problems under the conditions of modern wars.
Applying Al and machine learning technologies to supply chain management allows you to examine
and organize large data sets to identify and reveal suspicious suppliers. Unmanned vehicles can
automate routine logistical tasks (transportation of weapons, personnel, equipment, evacuation of
the wounded, delivery of ammunition, water, food, etc.), performing them faster and more efficiently
than humans. The implementation of Al technologies in military supply chain management
improves the efficiency, security, and flexibility of logistics operations. Al and deep learning enable
rapid and comprehensive analysis of large volumes of data, making it easier to spot trends and
patterns that might otherwise go unnoticed. The analysis performed showed that the integration of
Al algorithms helps not only to optimize processes, but also to increase the security of data and
resources, as well as to intensify research in the field of logistics optimization.

Keywords: artificial intelligence (Al), Al technologies, military Al, military logistics, risks,
machine learning, neural networks.
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