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The modern gaming industry faces the challenge of creating realistic behav-
ior for virtual characters that interact with players and the environment. Non-Play-
able Characters (NPCs) are crucial in this context, as they operate based on pre-
defined algorithms and make decisions according to programmed scenarios. Tra-
ditional methods, such as scripted systems and Finite State Machines (FSM), have
limitations in adaptability and interaction. This paper explores the use of Artificial
Intelligence (Al) in Unreal Engine 5 to enhance NPC behavior through systems
like Behavior Trees and Environmental Query System (EQS). Additionally, the
integration of neural networks and reinforcement learning is discussed, offering
potential for more adaptive and realistic NPCs. The paper concludes that Al-
driven NPCs significantly improve player immersion and provide more dynamic
and interactive gaming experiences.

VY cyuacHii irpoBiif IHIYCTPii OJHUM 13 KIIFOUOBUX 3aBIaHb € po3po0Ka pea-
JICTUYHOI MOBEAIHKU BIPTyaJIbHUX MEPCOHAXKIB, SIKI B3AEMOJIIOTH 13 TPABLIEM Ta
HaBKOJIUIIIHIM cepenoBuiiieM. HekepoBani nepconaxi (Non-Playable Characters,
NPC) — me nmepconaxi, mo (QyHKI[IOHYIOTh Ha OCHOBI 3aJ]aHUX AJTOPUTMIB Ta
IPUIMAIOTh PIIIEHHS BIAMOBIIHO /10 MPOrPaMHUX CIEHAPIIB.

[lepun metoau po3pooku noseninku NPC rpyHTyBanucst Ha BAKOPUCTAHHI
CKpHUIITOBUX cHCTeM Ta cKiHueHHuUX aBTomatiB (Finite State Machines, FSM).
Taki maxoau Maau HU3KY CYTTEBUX 0OMEXEHb, 30KpeMa BIJCYTHICTh aJanTHB-
HOCTI JI0 3MIHHUX YMOB TpH, JIHIWHICTH /1 Ta 0OMEKeHa B3a€EMOJIS 3 TPABIIEM.
Uepes mi HeTOMIKH TTOCTaa HEOOX1JHICTh BIPOBAKEHHS O1TBII THYYKHUX CUCTEM
IITY4YHOTO 1HTENEKTY.

OpmHuM 13 HAMOUTBII MOMTUPEHNX MEXaHI3MIB yIpaBIiHHS moBeaiHKo NPC
y cepenosuii Unreal Engine 5 € cuctema Behavior Tree. Bona mo3Bossie popma-
J13yBaTy NPOUEC NPUNUHATTA PIllIEHb IIIAXOM NOOYAO0BH J€peBa JOTIKH, 10 BU-
3Ha4ae MOCIIIOBHICTD /i IEPCOHA)Xa 3aJIe’KHO Bl 30BHIIIHIX ¢akTopiB. [IpoTte
el miaxija, DonpHu HOro CTPYKTYpPOBaHICTh, Mae 0OMEKEHHS, OB’ s3aH1 3 Pikco-
BaHUMH T[paBUJIAMHU, SIKI HE BpPAXOBYIOTh JWHAMIYHI 3MIHM B IPOBOMY
CepeOBUIII.

Jns  migBuiieHHs  piBHS  aBTOHOMHOCTI NPC  BHUKOpHUCTOBY€ETBCS
Environmental Query System (EQS), o no3BoJjisie nmepcoHakam 3A1HCHIOBATH

81


mailto:olesia.litvinova@nure.ua

aHaJli3 OTOYEHHS Ta MPUHUMATH PIllIEHHS HAa OCHOBI1 OTpuUMaHuX JgaHux. Lls cuc-
TeMa € 0CO0JIMBO €(PEKTUBHOIO B CKJIAJIHUX CIIEHAPIAX, /I HEOOX1JHUN a/lalTUB-
HUI MOIIYK ONTUMATBHUX TOYOK MIEpEeCyBaHHs, YKPUTTS a00 B3aeMoii. 3acTocy-
BaHHA EQS cripusie cTBOpeHHI0 O11b11 pupo1HOi ToBeAiHKH NPC, pobiisiun ixHi
Jii MeHIl nepenoavyBaHuMu Juis rpasils. EQS 103Boiise BpaxoByBaTy IMHAMIYHI
3MIHU B IFPOBOMY CEPEIOBHIII, IO POOUTH TOBEIIHKY NIEPCOHAXKIB OIbII THYY-
KOIO Ta PEaTICTHYHOIO.

Kpim Toro, nepcnektuBHIM HampssMoM y po3pooii NPC e interpariist ma-
IIMHHOTO HABYAHHSI, SIKE B MaOyTHHOMY MOXKE 3a0€3MeYNTH MOKJIUBICTh HaB-
YaHHS TIEPCOHAXKIB HA OCHOBI1 IXHBOI B3a€MOII1 3 TPABIEM Ta ITPOBUM CEPEIOBH-
mieMm. He3paxkaroun Ha Te, 110 Hapa3l TaKWi MIJIX11 HE € HUPOKO BIPOBAIKEHUM
yepe3 BUCOKY CKJIAAHICTh peasizallli Ta 3HauH1 00UUCIIIOBaIbHI BUTPATH, Y Maii-
OyTHBOMY BIH MOYKE€ CTAaTH KJIFOYOBHM 1HCTPYMEHTOM JIJIsl CTBOPEHHS O1IbII JIH-
HaAMIYHUX 1 pEaTiCTUYHUX IFPOBUX BCECBITIB.

[HTerpanis anropuTMiB IITYYHOTO 1HTEJIEKTY BIIKPUBAE HOBI MOKIIUBOCTI Y
po3po611i NPC, no3Bosisitoun nepcoHakamM 3MIHIOBATH CBOIO TTOBE/IIHKY Ha OCHOBI
OTPUMAHOTO JOCBiTYy. BukopuctanHs HeilpoMepekeBUX MOJIeIei Ta METO/IIB Ii-
JKPIMJICHOTO HAaBYAHHA Ja€ 3MOTY HE JIMIIE MiJBUIIUTH PIBEHb PEaliCTUYHOCTI,
asie i 3a0e3MeUnTH MOCTYNOBY aJanTallio MePCOHAXIB 10 HOBUX YMOB TpH.

BnpoBamxkenns intenekryanbHux NPC 3Ha4HO MiABUIILY€E PIBEHb 3aHYPECHHS
TpaBIlsl y BIpTyaJbHUM CBIT, 3a0€3MEUY0UH CKIAIHIMI Ta OLIBII 1HTEPAKTUBHI
crieHapii po3BUTKY MO, Y MEPCTIEKTUBI PO3BUTOK aJallTUBHUX areHTIB MITYY-
HOTO IHTEJIEKTY JO3BOJIUTh CTBOPIOBATH JUHAMIYHI CHCTEMH, IO 3MIHIOIOTHCS Y
BIJIMOBIJIb HA JIii rpaBls, HAJAI0YM KOKHOMY KOPUCTYBay€Bl YHIKAJIbHUN JOCBI.

Takum 4MHOM, BUKOPUCTAHHS MITYYHOTO IHTENEKTY y cepemoBuii Unreal
Engine 5 Bigirpae KiIro4oBy posib y MOAEpPHi3allli Cy4aCHUX B1€OIrOp, CHPUSIOUH
NIEPEeXO/Ty BiJl CTATHYHUX MEXaHIK JI0 CAMOHABYAIILHUX CHUCTEM, 1[0 CYTTEBO PO3-
HIMPIOIOTh MOXKJIMBOCTI IHTEPAKTUBHOCTI Ta PEaiCTUYHOCTI IrpOBOTO MIPOLIECY .
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