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Perspective distortion is one of the challenges that video game makers are attempting to solve
with ML. This phenomenon happens when an object appears excellent from a distance but distorts
and becomes pixelated as the player approaches the thing. Machine learning algorithms are being
used by gaming firms to dynamically improve renderings and pictures. By doing this, visual
distortion will be countered, and an object will appear finer when the player is closer to it.

e Chat-systems.

Another application of machine learning in games is the moderation of in-game chat networks
[1]. In order to detect and filter out cyberbullying, machine learning techniques analyse texts sent
while playing games. Additionally, the ML is taught to recognise the emotional intensity of the
message by evaluating replays of game data and the corresponding chat log.

e Updated Pathfinding

The cornerstone to any game's success is the fast speed it gives, and ML plays a vital role here.
Pathfinding in the finest ML games refers to determining the shortest route or path between two
spots that gaming characters must cross. Pathfinding is a challenging task to win the video game
due to artificial intelligence. It means that NPCs are taught to go from one location to another while
avoiding any impediments in their path. Machine Learning gives opponents the ability to move
around in a dynamic environment without interacting with other objects [1].

Thus, game developers have begun to capture the essence of ML, to automate computer
programs with fewer human interactions. However, video game Als are still in their infancy, with
more progress expected in the future years. I believe as ML advances are steadily incorporated into
game design, the demand for ML experts who are passionate about gaming will increase, opening
new opportunities to advance game mechanics.

Reference
1. Gemma Edwards, Nicholas Subianto, David Englund, Jun Wei Goh, Nathan Coughran, Zachary
Milton, Nima Mirnateghi, Syed Afaq Ali Shah (2021) The Role of Machine Learning in Game
Development Domain - A Review of Current Trends and Future Directions, IEEE, Discipline of
Information Technology, Murdoch University, School of Science, Edith Cowan University, Perth,
Australia, p. 3-6. Available : https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=9647261.
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B ‘mesax posnogioacmvcsi npo 00nosHeHy ma GipmyanbH)y peanbHiCMb 6 CbO200EHHI, ix
8U3HayeHHs ma modxcausocmi. [Iposooumvcsi nopisHANbHUL aHali3 HA NPuxIadi ieposoi cgepu
3ACMOCY8aHHs OAHUX MeXHON02Il. Busnauaromvcs ix cxodicicme ma 8i0MIHHICMb 8 3ACMOCY8AHHI.

BizyanbHa iHdopMmaris B CbOrojeHHI 3aliMae BEIMKY YacTKy 1H(QOPMAaLiIHHOTO NPOCTOPY
JMOMUHA. 3 PO3BUTKOM 1H(OPMAIIMHUX TEXHOJOTIA Ta Cy4acHOI TEXHIKH 3 SIBUIUCS 1 TOHSTTS
JIOTIOBHEHOI Ta BIPTyalbHOI PEaTbHOCTI, SKi BKE€ HaOYIM IIUPOKOTO BHKOPHCTAHHS B PI3HUX
cdepax. Jlesiki MOXKIIMBOCTI MOKHA BUKOPHCTOBYBATH TIIbKU MPHU HAIBHOCTI CHEIialbHOI TEXHIKH,
1HIII JOCTYIHI KOXHOMY B KOT0 € cMapT(hoH.

JlorioBHEHa peanbHICTh — HACHUYEHHS pEaJbHOrO0 CBITY BIPTyaJbHUMHU OO'€KTaMu 4YH
Bi3yanpHOIO 1H(popMaliero. BipTyanibHe cepeloBUIE YTBOPIOETHCS MUIAXOM  HaKIaJlaHHS
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3aMporpaMOBaHUX BIPTyaIbHUX O0'€KTIB MOBEPX BiJCOCHTHATY 3 KaMepH, 1 CTa€ 1HTEPaKTUBHUM
IIJIIXOM BUKOPHCTAHHS CHEIialbHIX MapKepiB.

OcHoBa TEXHOJIOT{ JJOIMOBHEHOI PeabHOCTI — 1€ CUCTeMa ONTHYHOIro TpekiHry. Lle o3Hauae,
0 «OYHMMa» CHCTEMH CTa€ KaMmepa, a «pykamu» — Mapkepu. Kamepa posmizHae Mapkepu B
peasbHOMY CBITI, IEPEHOCUTDH IX Yy BIPTYyallbHE CEPEJOBMIIE, HAKIAAA€ OAMH LIAp pealbHOCTI Ha
IHIIMH 1 TaKMM YMHOM CTBOPIOE CBIT JIOMOBHEHOI peanbHOCTi. Jlis peamizamii TexHOJOTII
JIOTIOBHEHO1 peajbHOCTI HEOoOXigHa KamMepa NPHUCTPOIO, SKa TpPH B3aeMOAIl 31 CIEHiaIbHAM
IIPOTpaMHUM 3a0€3MEUCHHSAM 1 CTBOPIOBATUME €(DEKT JOMOBHEHOI PEabHOCTI.

OpHuMH 3 @epMX JIOMOBHEHY pEalbHICTh IOYaJd BHMKOPUCTOBYBAaTH BIHCBHKOBI.
Pi3HOMaHITHY CUMBOJIBHY 1H(OPMALIiI0 CTaJIM MPOEKTYBAaTH Ha KabiHaX JTaKiB, relliKONTepiB abo
Bi3opax moysioMiB TijoTiB. Ilpudyomy 1e cramocs mie B cepeauHi XX cromtrsa. OO6macth
3aCTOCYBaHHS JIOMIOBHEHOI pEaJIbHOCTI HEWMOBIPHO INHMPOKA: BHUCTABKH 3 I1HCTAISILISIMHY,
npe3eHTairii, poTo Ta Bifeo, iIrpy, TPAHCIIOPT, PEKIaMHI MOIYJI Ta iH..

IcHYy€e TpY TONIOBHUX HANPSMH JUIS TEXHOJIOTIH TOMTOBHEHOT pealbHOCTI:

— AR mexnonoeia na 6asi maprepis. TexHomoris Ha 6a31 cremiaIbHUX MapKepiB, a00 MITOK,
3py4YHa THM, LI0 BOHM MPOCTILIE PO3MI3HAIOTHCS KAMEPOIO 1 JAar0Th 1M MKOPCTKIIy NPUB'A3KY 10
MicIls JUTsl BipTyasibHOT Mojienti. Taka TexHouorist HabaraTo HaiiHIIIA 3a «0e3MapKepHY» 1 TIPAIIoe
MpaKkTHYHO O€3 3001B.

— besmapxkepna mexnonocia AR. "be3mapkepHa' TEXHOJOTIS MPALIOE 32 OCOOJIUBUMHU
AITOPUTMAMH PO3Mi3HABAHHS, JI€¢ Ha HABKOJMINHIN JAHAMA(T, 3HATUH KaMEepOro, HAKIIAJA€ThCS
BipTyanpHa "ciTka". Ha miif ciTii mporpamHi aaropuTMH 3HaXOJSTh JA€SKI OMOPHI TOYKH, SKUMU
BHU3HAYAIOTh TOYHE MiCIle, SKOro Oyae «mpuB'si3aHa» BipTyanpHa Mopaenb. [lepeBara Takoi
TEXHOJIOT1i B TOMY, 1110 00'€KTH peaJbHOro CBITY € MapKepaMM cami 1o co01 1 1Is1 HUX He MOTPiOHO
CTBOPIOBATH CHEUIaJbHUX Bi3yaJbHHUX 11eHTH(IKATOPIB.

— «llpocmoposay mexnonocia. Kpim wmapkepHoi Ta -O6e3MapKepHOI, ICHYE TEXHOJOTis
JIONIOBHEHOI ~ pealbHOCTI, 3aCHOBaHAa Ha IPOCTOPOBOMY poO3TallyBaHHI oO0'ekta. Y HIi
BUKOPUCTOBYIOThCA aHi GPS, ripockomna ta Kommnaca, BOyzgoBaHoro B MoOuTbHUN TenedoH. Micue
BIPTYaJIbHOTO 00'€KTa BU3HAYAETHCS KOOPANHATAMU y MPOCTOpl. AKTUBALIIS IPOrpaMu JOIIOBHEHOT
peasIbHOCTI BiMOYBa€eThCs mpH 30iry KOOPAMHATH, 3aKJIAJEHOI y MporpaMi, 3 KOOpAWMHATAMU
KOpHCTYyBaya.

VY cepenoBuil irop JOMOBHEHA PEANBbHICTH 3aCTOCOBYETHCS ISl IHTETpallli HaBKOJUIITHHOTO
cepeioBHINLa, Horo 06’ exTiB Ta Tpu. Hanpuknan, rpa Pokemon Go.

Pokemon Go € 6e3K0IITOBHOIO POJIEBOIO I'POIO /71l CMapT(OHIB Ta MJIAHIIETIB BIIHOCUTHCS 10
KaHpy rars, T00To irop ae Tpeba AOTIAAATH 3a BIpTyadbHUM 3BipOM, BIIHOCHTBHCS 0 cepii irop
po TOKeMOHIB. Y Tpi IpaBli BHKOPHCTOBYIOTH MOOUTBHI mpuctpoi 3 GPS 3 moximBicTiO
3HAaXOAWTH, 3aXOIUIIOBATH, OOpOTHUCS 1 TpEeHyBaTH BIPTyaJbHUX ICTOT, SKHX HAa3HUBaIOTh
MTOKEMOHAMH, 5IK1 3'BJISIOTHCS HA €KpaHi, IKOM BOHU 3HAXOJMUJIMCS B TOMY K peaJIbHOMY MicClli, K 1
rpaBenb. KoiM rpaBeib CTUKA€TbCS 3 IOKEMOHOM, BIH MOXE MEperjisiaTH HOro B PEeXHMI
AonoBHEeHOi pealibHOCTI (AR). AR-pexum BHKOPUCTOBYE KaMepu Ta TIPOCKOIN Ha MOOUIbHOMY
MPUCTPOT, 1100 B110Opa3uTH 300pa’keHHsI TOKEMOHA, HiOH BiH € Y peajlbHOMY CBITI.

Nintendo 3DS wmae enemenTu peamizamii JgomoBHeHOi peanbHOCTI. s 1p0TO
BUKOPHUCTOBYIOThCS CHEIlialIbHI KapTKH, 1110 aKTUBYIOThCs uepe3 kamepy Nintendo 3DS. IIpu upomy
CTBOPIOETHCSA BIPTYaJIIbHUI TUD 3 MILIEHSIMH, J€peBaMU Ta 1HIIUMHU 00’ ekTamu. OKpiM TpH KapTKa
JI03BOJIsIE BUKJIMKATU BipTyaldbHMH Mii-aBaTap, 3 SKMM MOXHa 3poOMTH (OTO, HANPHUKIAL,
MOCaIMBIIY HOTr0 Ha CTIJI.

BiptyanbHa peanbHICTh — CTBOpEeHUH LU(POBUIl CBIT, 110 MEpeAAETHCS JIOANUHI yepe3 Horo
opranu mouyTTs. CucTteMH BIPTyalbHOI PEAJbHOCTI — 1€ TEXHIYHI MPUCTPOi Ta MpOrpaMHe
3a0e3MeyueHHs, 1[0 CTBOPIOIOTH JUISl JIFOJUHM 1JIF03110 MPUCYTHOCTI B LIbOMY IITYYHOMY CBITI Ta Y
psAl BUNAJIKIB JO3BOJISIOTH MaHIMY/IIOBAaTH HOro 00'eKTaMu.

Jlis MOBHOTO 3aHYPEHHS y CTBOPEHHUH CBIT BHKOPHCTOBYIOTHCS MPUCTPOi-TapHITYpH, IO
3aMiLLyIOTh MOYYTTS JoauHu. HaltnonynapHimmmu rapuitypamu VR e mosnom ta okynsipu VR, 1o
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MOBHICTIO 3aHYPIOIOTh KOPUCTYBayda y BIpTyaJdbHUHN MPOCTIpP, BUKIIOYAIOUN 30BHIIITHIN 3BYKOBUH Ta
Bi3yaJIbHUH BIUTUB. 371€0UIBIIOrO eKpaH (POKYCYeTbCs Ha Bech MepHQepiiiHuii 3ip TIOAMHHU, 1100
BIIKJTFOYMTHUCS BiJl 30BHIMIHBOTO CBITY. YacTo NPHCTPOi BIPTyabHOI pEaibHOCTI BKIIOYAIOTH
TAaTYMKHU CTEKEHHS 32 PyXOM OU€il, 3aXOIUICHHS PyXiB 1 T.II.

BipryanbHa peanbHICTh Mae HEOOMEXEHUI NMOTEHIial Ul pO3BUTKY Ta 3actocyBaHHs. Croau
BiTHOCUTBCS CIIPOIICHHS HABUAHHS KEPYBaHHS PI3HUMH CHUCTEMaMHU, BiJ JISTKOBUX aBTOMOO1NIEH 10
OOMOBHMX JIITaKiB JI0 3aMiHM pEaJbHOTO CBITY Ha BIpPTyalbHI CBITOBY Mepexy. TeopeTHuHy
BIpTYyaJIbHY pPEajbHICTh, 10 00’ €THAE YCIX JIIOJeH y BIpTYaJIbHIN peallbHOCTI HA3UBAIOTh METaBepC.

3BICHO X icHye OaraTo irop i3 3aCTOCYyBaHHSM BIPTYaJdbHOI PEaJIbHOCTI, HaYaCTillle BOHH
PO3pOoOIISIIOThCS 1Sl KOMOIHAIT raJuKeTiB mosioMa Ta pydkd. Irpu VR HagaroTh AMHAMIYHUN Ta
peaicCTUYHUM JOCBIJ IPH, ajie IOTPEOYIOTh IEBHOTO IPOCTOPY VI PYXY.

Jlo 11bOoTO BUAY IrOp HAIEKATH:

Beat Saber — e puTmiuHa rpa BipTyalbHOI peajlbHOCTI, po3po0JieHa Ta BHAAHA YECHKUM
po3pobHuKoM irop Beat Games. [list BigOyBaeThcsi B CIOppeasliCTAMHOMY HEOHOBOMY CEpeA0BHIII, 1
rpaBelb po3pizae OJIOKH, IO MPEICTABISAIOTh MY3HMYHI PUTMHM, 3@ JOIOMOIOK Mapy. Iadeib
KOHTpacTHOro Koimwpopy. Ilicns pannporo Bumycky B mmcromani 2018 poky rpa Oyma odiniiiHO
Bunyuiena juist PlayStation 4 1 Microsoft Windows 21 tpaBus 2019 poky Ta niarpumye OiIbIIiCTh
TapHITYp BipTyaJIbHOI peaibHOCTI.

['paBenib BUKOPUCTOBYE KOHTpoJiepU pyxy VR, 11100 BOJOAITH Maporo csArouux 1mabdensb, sKi 3a
3aMOBUYYBaHHAM NodapOoBaHi B JTiBOPYY 1 BIIPaBO B YSPBOHHHM 1 CHHIM KOJIp BIAMOBIIHO. Y KOXKHIN
MICHI Tpa MPEJCTaBJIs€ TPaABIEBl MOTIK OJIOKIB, IO HAOJMIKAIOTHCSH, BUKIAJICHUX CHHXPOHHO 3
yIapamMu Ta HOTaMH ITiCHI, PO3TAIlOBAaHUX B OAHIN 13 12 MoxnuBUX mo3uiliii citku 4x3. Koxen 3
HUX TaKOXX MOXe OyTH MO3HaYeHUH CTPIIKOO, 110 BKa3ye OJIUH i3 BOCbMU MOKJIMBUX HAIPSIMKIB, Y
SAKHX MOXE 3HaJOOUTHCS mpopizatu O10K. Takox € OJIOKM 3 Kpamkamu 3aMiCTh CTPIJIOK, MO SIKUX
rpaBLi MOXYTh BAAPATH B Oyb-siKOMY HampsMKy. Konu Gi10k npaBuibHO po3pizaHuii maliero, BiH
3HHIIYETHCS, 1 HAPAXOBYETHCS 0al Ha OCHOBI JOBXKWHU Ta KyTa IIOMaxy Ta TOYHOCTI PO3pi3y.

VRChat — Ge3ko1ToBHa 6araTOKOpUCTYBaIbHUIIbKA KOMII'TOTEpHA OHJIAlH I'pa JJIsl IPUCTPOIB
BIpTyaJIbHOI peaibHOCTI. I'paBLi CTBOPIOIOTH BIACHL CBITH, B SIKUX MOXYTh B3a€EMOJISATH OJWH 3
OJIHUM, BUKOPHCTOBYIOUM BipTyasibHI aBatapu. HaOip ans po3poOku mporpaMHOro 3abe3nedeHHs,
BUIYILIEHUN pa3oM 3 TpoI0, Ja€ MOXJIMBICTH TpaBIsIM CTBOPIOBaTH ab0 IMIIOPTYBaTH MOJEN1
MEPCOHAXIB 13 PI3HUX (PPaHIIU3 Ta BUKOPUCTOBYBATH iX SIK CBOT IEPCOHAXI.

Mogerni TpaBIiB 3MaTHI MIATPUMYBATH BiACTEXKEHHS PyXiB T'y0 Mix Yac MOBH, BiICTEKEHHS
MOpraHHs O4e, a TakoX MOBHUHM Aiana3oH pyxiB. ['pa BKiIIOUae KinbKa MiHI-Irop, B SIKUX T'paBLi
MOXYTh 3aXOIUIIOBaTH Iparopu, 3A1iCHIOBaTH morpabyBaHHs OaHkiB B pexxumi Steel 'n' Gold i
KUJAaTH NUQPPOB1 TUCKU OJUH B 0AHOTO B MaTul «boiioBux J{uCKiBy.

VRChat moxe mpalmioBaTu B HacTUIbHOMY pexxumi 6e3 VR-raphitypu, kepyBaTucs abo 3a
JOMIOMOTOI0. MUIII Ta KiaBiatypu, abo 3a momomoror reiimmana. Jleski marepiaim MaroTh
OOMEKEHHsI B peXHUMi poOOYOro CTOiy, Taki K HEMOXJIMBICTh BUIBHO NMEPEMILIYBaTH KiHIIBKU
aBaTapa a00 BUKOHYBAaTH B3a€MO/I11, 1110 BUMArarTh OUIbIIE OJHIET pyKH.

Half-Life: Alyx — xoMm'roTepHa rpa y ’kaHpi LIyTepa Bii Hepiioi ocoOH JUisl MPUCTPOIB
BIpTyaJIbHOI pEabHOCTI, po3po0jieHa Ta BHUJAaHA aMEPUKAHCHhKOKO KommaHieo Valve. I'pasii
MOXYTh (PI3HYHO IepecyBaTucsi B MaciuTadi KiMHATH, 11100 mepecyBatu aBatap y rpi. Kpim Toro,
BOHHM MOXXYTh BUKOPHCTOBYBATH aHAJIIOTOBI /DKOWCTHKH HAa KOHTPOJIEpaxX BIPTYaIbHOI peallbHOCTI,
mo6 mepecyBaTH aBaTap, SK Y TPaJULIiiHIA T'pi, TEIEMOPTYBAaTUCS A0 HAHOMIKYMX TOUYOK abo
BUKOPUCTOBYBaTH NPOMDKHHM pexuM, 1ol «KoB3aTW» 10 BUOpaHuX To4ok. Komm rpasui
TEJIETIOPTYIOTHCS, I'pa IMITY€ pyX, HaBITh AKIIO il BIOYBa€ThCS MUTTEBO. ABaTap MOKE 3aTMHYTH,
SKIIIO Ha Hel HanacTH a0o ii MepeMICTUTH 3 HaJTO BEIUKOI BUCOTH.

BipTyanbHa peanbHICTh Ta JONOBHEHA PEANBHICTH MOB’s3aHI MiX COOOI0 1 HaBITh iICHYIOTh
MIPOMDKHI PIIICHHS, ajle BOHU TAaKOX 1 JIOCUTH pi3HI. JOMMOBHEHA peaabHICTh MOXKE HE MOTPeOyBaTH
JOJaTKOBUX TapHITYp, Xoya y Jeskux BuUmangkax, sk Google Glass rapHiTypa € HEoOXiTHOIO.
JloroBHEHA peanbHICTh MOTpedye y Oy/b-IKOMY BHUMAJKY CHelialbHOTO oOnagHaHHs. BipryanbHa
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peaNbpHICTh HE TOB’sS3aHa 3 PEATbHUM CBITOM, TOMY Ma€ OUIBII MPOCTOPY MJis PI3HOMAHITTS,
JIOTIOBHEHA PEANIbHICTh Y CBOIO Uepry oOMe)KeHa J10/1aBaHHM JI0 iICHYI0YOT'0 IPOCTOPY.
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YK 004.92

XAPAKTEPHI MEXAHIKM KOMITTOTEPHUX IT'OP )KAHPY «SLASHER»
BYPYKOB O.B., )XYKOBEIIbKA C.JI.
Opecbkuii HalllOHAJIBHUM TEXHOJIOTIYHUN YHIBEPCUTET

B pobomi pozensoaiomucs ocobausocmi komn'tomepHuux ieop dcaupy «slashery, xapaxmepHi
Mexawniku dxcaupy «slashery, npuxnadu peanizayii.

CydacHi KOMIT'IOTEpHI iFpy Jy)e pI3HOMaHITHI 32 3MICTOM, HallOBHEHHSM, BiJPi3HSIOTHCS
MOTHUBAIlI€I0, Ha SKIH TPUMAETHCS IMPOBHM MPOLEC, Ta MCUXOJOTIYHUMHU e(peKTaMH, 110 B HbOMY
(hOPMYIOTHCSL Ta 3aKPITUTIOIOTHCS.

Cnewep (Slasher) — ’xaHp KOMI'IOTEpHUX Ta BIJI€O Irop 3aCHOBaHMN Ha OWUTBax i3
3aCTOCYBAaHHSAM XOJIOAHOI 30poi. IHOAl rpaBIEeBi J03BOJSIOTH BUKOPUCTOBYBAaTH BOTHEMNAJbHY
30poro abo MeTajbHY, aje I MBU/IIIE JI0JJaTKOBA MOMIIMBICTh, OCHOBOIO TeHMILIEIO, SIK 1 paHille,
3aJIUIIAIOTHCS CYTHUKH B OMMKHBbOMY 0010. ['0JI0BHOIO OCOOIMBICTIO JKaHPY € T€, 1110, Ha BIIMIHY
Bl KJAaCHUYHMX KOMIT'IOTEPHHMX pOJIbOBHX IrOp, OCHOBHA YyBara HpUAUIAETbCS OUTBaM i3
MIPOTUBHUKAMH Ta MOCWIECHHIO MEPCOHaXKa, a 1HII eJIeMEHTH — pPO3Tally’)KeHHUH CIOKET, CKJIaJHI
KBECTH 3 DPI3HMMM BapiaHTaMH pIllIeHb, BEJIMKI JiaJlord — He mnependadarorbes. Cremepu, sk
MPaBUJIO, € IrpaMu, IO PO3POOISIIOTHECS MEPEBAKHO HA KOHCOJSAX (IrPOBHX MPHUCTABKaxX), TaK SK
KJIaBiaTypa i MuIa (Ha IyMKy po3pOOHHKIB) HE 30BCIM MiAXOAUTH AJS 3pY4HOI IpH B OLIBIIOCTI
ClJIelIepiB.

Jlis BU3HAUEHHS XapaKTeHUX MeXaHiK, Oyla mpoaHali3oBaHa HM3Ka BIIOMHMX irop IbOTrO
xkaHpy. Jleskn 3 Hux:
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II BceykpaiHCbKka HAYKOBO-TEXHIYHA KOH(epeHIid
MOJIOIUX BYEHHX, ACMIPAHTIB TAa CTY/ICHTIB

«KOMII'FOTEPHI ITPH TA MYJIbTHME/IA SIK
IHHOBALIAHUN NIIXIJI 10 KOMYHIKALII»
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