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YK 621.693
ToT ®ETAJILHUI ITYJIbCOMETP HA BA3I ESP32
A3APXOB O.10., CUII LI (alexazarhov@gmail.com, ivansilil012 @ gmail.com)
JABH3 «lIpua3oBchkuii Aep:kaBHUIN TEXHIYHUHA YHIBEPCUTET

Y mayxositi pobomi npedcmasneno po3pooOKy Hedopoeoi, HeiHBA3UBHOI, Kepo8aHoi
Kopucmyeaiem ma MiKpOKOHMPOIEPOM ABMOHOMHOI cucmemu MOHIMOPUHSY cepyeoumms niood,
KA MOJICe BUKOPUCMOBYBAMUCS AK 6 JIKAPHAHUX MaK i 6 0oMauinix ymoeax. Tonu cepysa niooa
PeECmpyromoscs 34 00NOMO20K0 KOHOEHCAMOPHO20 MIKpOGOHA ma NonepeoHbo 00PoOaIIOMbC
HU3bKOYACMOMHUM ~ (Pinbmpom, AKULL  YCY8AE HENOMPIOHI wyMu ma O0OMeNCYE  NPONYCKHY
30AMHICMb CUCHATTY.

[IpoBeneHuit aHami3 OCTaHHIX JOCIIHKEHb CBIIYUTH, IO CIPOOW BU3HAYUTH CEPIICOUTTS
IOy B yTpoOi MaTepi € B OUIBIIOCTI BUMAIKIB JOCUTh YCHIlIHI. B 1aHMI 4ac OCHOBHUM METOJIOM
OIIHKMA CTaHy IIojaa Tij 4ac moJjioriB, € kapaiotokorpadis (KTI). be3snepepBHuii MOHITOPUHT
CepIIeBOi JiSUTBHOCTI TJI0/A 33 JOMIOMOT0I0 PO3po0iieHuX B KiHIi 1960-X pp. CKaNbIeneKTPOIiB, SKi
MO>KHa MPHUKJIAIaTH Ha TOJIOBKY IIOAY, PUBIB 10 BEIMYE3HOT KITBKOCTI TOCII)KEHb 110 BUBYCHHIO
B3a€MOBITHOCHH MiXK 3MIHOIO 4acTOTH cepueBux ckopoueHs mioga (UCC) 1 xapakrepom mepediry
MOJIOTIB. YJbTpa3ByKoBa Joruieporpadis CyluH IUIOAa, apTEpii MyMOBUHU 1 MaTKOBUX apTepii
HEJOCTaTHRO CIerU(ivHa M0/I0 TIMOKCUYIHOTO CTaHy miona [1].

VY 1uboMy JIOCHITKEHHI MU MPEICTaBIseEMO- Hally KOHCTPYKIIO HOBOTO KOMIIAKTHOTO Ta
Hezmopororo ¢eranpHoro mynbcomerpa (PEIl) Ha OCHOBI KOHIEHCATOPHOTO MikpodoHa Ta
MikpokoHTposiepa ESP32. Pezyneratom ®EIL € cepenniit mynbe mioaa, skuii Moxke Biioopaxarucs
Ha LCD-nucrued.

Ha pucynky 1 moka3ano 3arajbHy OJIOK-CXeMY BCi€i CHCTEMH [JIsl amapaTHOi peasisaiii.
Bona ckmamaerbes 3 1At eramiB: 30Ip JaHWX, NOHepeaHs oO0poOka maHWX, IojJada Ha
MIKpOKOHTpoJIep, udpoBa 06podka Ta BinoOpakeHHs.

Etan 300py nmaHMX CKIQNa€Tbes 3 OMHOTFO. KOHICHCATOPHOTO MIKpoQOHa, SKUU i€ sK
JaTYUK IS BUSBICHHS Ta OTPHUMAaHHS CEpPLIEBOTO 3BYKY IUTHHH. 3BYK, KU BUPOOJISE ceplie
wiojga, He 4YyTH JIOACBKUM ciayxoM. OTke, 1 OTpPUMaHHA CHUTHaly MOTpIOEH HOCIH.
Konnencaropuuii MikpoQoH, 3JaTHII pearyBaTé Ha 3BYKH BCiX YacTOT y HIUPOKOMY YaCTOTHOMY
niana3oni 10 20 k['m. OtpumMaHi pe3yasTaT [2] MOKa3yroTh, M0 YacTOTa CEPIIEBOTO 3BYKY ILIOA
KOJIMBaeThes B Mexkax 710 200 ', Tomy Oyna o6pana rpannyna yactora 200 I'm.

IlTonepeonn
P Pesynsmam

Bazimnicms g Adamuuxu g obpobra Mixporxonmponep =2

7 sl #a LCD

Pucynox 1 — biiok-cxema poOoTH ¢deTanbHOro myabcoMeTpa

[Tonepennss oOpoOka maHUX CKJIAAA€ThCcs 3 MmiAcWiIoBada Ta ¢uibTpa. OnepariitHuit
MiJCUIIIOBAaY, KU BUKOPUCTOBYEThCS As nmocuieHHs - NE5532. ImiTamist cxemMu monepenHboro
MiJcUIeHHsT Ta (QimbTparii mpoBOAMIACS 3a JOTIOMOTOI TMporpamMHOro 3abesnedeHHs Multisim
okpemo. CxeMy Oys10 3p00JIeHO Ha OCHOBI €CKi3y 13 BUKOPHCTaHHIM MPOTPaMHOTO 3a0e3neveHHs,
pe3yabTaT MOJIEIOBAHHS TOKA3aHUI HA pUCYHKY 2.
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Pucynok 2 - Cxema nomnepeanboro mijacuiaeHHs

JUis yCyHeHHs IIyMiB HAaMHU BHMKOPHCTAaHO HH3bKOYACTOTHUH (iabTp. 3a JONOMOTOIO
nporpamuoro 3abesnedenns Filter Lab 2.0 Gyno crBopeHo Hu3bKowacToTHUH (inbTp barrepBopra
YETBEPTOTO MOPAIKY.

Iness BUKOpUCTaHHS YETBEPTOrO MOPSAKY € JOCUTHh €(PEKTHBHOIO, TOMY HIO YMM OiibIia
KUIBKICTh CyMapHHUX KacKajliB, TUM OymK4e QIAbTP 10 i/1eaNbHOI peakilii 1 BUKOPUCTOBYE MEHIIIE
KUBIICHHSI KOMITOHEHTIB TIOPIBHSIHO 3 (QiabTpoM 8-Tr0 mopsaxy. OmepamiifHuM mijcuiIroBadeM, 1o
BUKOPUCTOBYEThCS U (inbTpanii, € LM741. Jlnd ycyHeHHsS NIyMiB HaMH BHMKOPHCTaHO
HU3bKOYACTOTHUN (inbTp. 3a gomoMororo mnporpamHoro 3adesnedeHHs Filter Lab 2.0 Oyno
CTBOPEHO HU3bKOYacTOTHUH (PuIbTp baTTepBopTa yerBepTOoro nopsaaxy [3].

Y HaykoBif poOOTI MPEACTABICHO pPO3POOKY HEJAOpOTroi, HEIHBa3WBHOI, KEPOBAHOI
KOpUCTYBayeM Ta MiKpokoHTposnepoM ESP32 aBTOHOMHOI cHCTEMH MOHITOPUHIY CEpLEOHUTTS
TUI0/1a, SIKa MOXKE BUKOPHCTOBYBATHCS SK B JIIKAPHSIHHUX TaK 1 B JIOMAalIHIX ymoBax. TOHH cepIist
IUI0/1a PEECTPYIOTHCS 34 AOIOMOIOI0 KOH/IEHCATOPHOTO MiKpo(oHa Ta monepeaHbo 00poOIsoThes
HU3bKOYACTOTHUM (QUIBTPOM, SIKMUH yCyBa€ HEMOTPIOHI IIyMH Ta OOMEXYE MPOIYCKHY 3/1aTHICTb
curHaiy. KpiM toro, po3po0ieHo anropuT™ BHSBIEHHS MIKY JUIs BUSBJIEHHS IIKY 13 3aTPUMKOIO
300 mc. Lle 3abe3meuye ceprie mI0/1a 3HAYHUM JIIATHOCTUYHUM Ta KITHIYHUM 3HaYeHHSIM. Pe3ynbTaT
MOKa3ye, U0 3alpOHOHOBAHUIN MPOTOTHUIT IEMOHCTPYE JJOCUTH 100PY TOUHICTh. OTXKE, JOCHTIKEHHS
MOKa3ajo, W0 KOHJCHCATOPHUN MIKpOhOH € poOoUoI0 MOJEII0 1 MOXe €(PEeKTHBHO
BUKOPUCTOBYBaTHUCsA TNpH po3pobui komepuiiHux @OEIl s BUKOpUCTAaHHS B SIKOCTI CHUCTEMH
MOHITOPMHTY JOMAIIHBOTO JOTJsAYy BaritTHuX. OpHaK MPOTOTUN TPHUCTPOIO  MOTPIOHO
IPOTECTYBATH Ha OUTBLIIN KINBKOCTI BariTHUX JKIHOK, OO y3arajJbHUTH Ta MOKPALIUTH POOOTY
MIPUCTPOIO.
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UDC 004.85
MACHINE LEARNING IN GAME DEVELOPMENT
ALEKSEIENKOVA D.S. (alekseenkovadash @ gmail.com)
V. N. Karazin Kharkiv National University

The report gives a brief introduction to-ML concept, explores various applications of using
Machine Learning in Game Development, shows how ML techniques drastically developed Game
field.

Machine Learning is the study of creating algorithms and statistical models that computer
systems can use to do tasks that do not require explicit-instructions, instead relying on patterns and
logical conclusions. Machine learning algorithms are used by computer systems to process vast
volumes of statistical data and detect data patterns. As a result, systems can predict outcomes more
correctly based on a given set of inputs [1].

Machine Learning .is a relatively new and emerging area in the realm of video game
production. Despite its importance to the video game business, there is yet to be a substantial
commercial product that incorporates machine learning into its design or operation. Building a
video game entails numerous disciplines collaborating to create a complicated product that often
comprises of hundreds (or even tens of thousands) of 2D/3D graphic assets, audio files, world
design routines, source code, and much more. Each release and update must also go through lengthy
testing processes in which QA teams test a plethora of various ways to play (and break) the game.
Using machine learning to improve the content generating process opens up a slew of new
possibilities. However, as ML develops to a stage where it can be dependably applied in games, it
may substantially alter the gaming experience in several listed ways:

e Better NPCs.

NPCs (non-player characters) are additional characters in the game outside the main character.
Historically, a state machine was used to programme the pre-written activities of NPCs. An NPC
had limited and predictable activities since their actions were related to the plot or were a reaction
to a player's choices. Early machine learning-based NPC applications are already being developed
by businesses. For instance, they train NPCs by imitating top players. Using the activities of human
players as the training data allows it to teach its NPCs four times more quickly than it could with
just reinforcement training.

e Interactive Rendering.
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