Miscnapoona Haykoeo-mexHiuHa KoHgpepenyis
DyHIaMeHTAJbHI Ta NPUKJIAAHI IP00JeMH Cy4YaCHUX TEXHOJIOTi
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PO3NIOAVIEHI CUCTEMU KEPYBAHHS PYXOM BE3IIJIOTHUKIB Y CKJIAJHUX
MICBKHX YMOBAX

Anomauin. Y pobomi pozensioaromscsi NUMAHHA 3ACMOCY8AHHA PO3NOOLIEHUX CUCeM
KepysaHus besninomuumu aimanrohumu anapamamu (BIL/IA) 6 ymosax cknaonoi micvkoi 3a6y008u.
Ipoananizosano ocobausocmi 3aEmo0ii 6€3niIOMHUKIE ) POZNOOIIEHUX MePENCAX, 3aNnPONOHOBAHO
MoOenb Kepy8aHHus, wo 3a6e3neuye asmoHOMHICIb NPUUHAMMSA piuleHb Ma eQekmueHe YHUKHEeHH s
nepewxod. Hagedeno nepesacu posnooileHux anzopummie nepeod yeHmpanizo8aHumu, 30Kpema 6

231



Miscnapoona Haykoso-mexuiuna Kongpepenyis
DyHIaMeHTAJbHI Ta NPUKJIAAHI IP00JeMH Cy4aCHUX TEXHOJIOTil

YMO8ax Hacuueno2co nogimpanozco npocmopy. QOOIPYHMOBAHO OOYINbHICMb BUKOPUCTAHHS
MEXHONI02IU WMY4YHO20 IHmeneKkmy 0/l NoKpaweHHsa be3neku ma epexmugnocmi pyxy BIIJIA.

Knrwowuoei cnoea: BII/IA, posnoodinene kepyawHs, A8MOHOMHICMb, MICbKe cepedosuuye,
aneopummu YHUKHeHHs nepeuKoo.
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DISTRIBUTED DRONE TRAFFIC CONTROL SYSTEMS IN COMPLEX URBAN
ENVIRONMENTS

Abstract. The paper deals with the application of distributed control systems for unmanned
aerial vehicles (UAVs) in complex urban environments. The peculiarities of interaction between
drones in distributed networks are analysed, and a control model is proposed that ensures
autonomous decision-making and effective obstacle avoidance. The advantages of distributed
algorithms over centralised ones, in particular in conditions of saturated airspace, are presented.
The expediency of using artificial intelligence technologies to improve the safety and efficiency of
UAVs is substantiated.

Keywords: drones, distributed control, autonomy, urban environment, obstacle avoidance
algorithms.

be3nisoTHI MiTaNbHI anmapaTh aKTUBHO 1HTETPYIOTHCS B Pi3HOMAHITHI acTEKTH Cy4aCHOTO
MICBKOT'O KHTTs, BKIIOYAIOYM MOHITOPHHT, JIOTICTHKY Ta aBapiiiHO-pATYyBalbHI omepartii. [Ipore,
kepyBaHHs pyxoM BIUJIA y michkoMy cepeloBHILl XapaKTepU3YyeThC BUCOKOIO CKIIAJIHICTIO Yepe3
JUHAMIYHICTh TIEPEIIKO/, MIUIbHICTh 3a0YJOBH Ta 3HAYHY KUIBKICTh MOTCHIIIMHUX KOHQIIIKTIB MiX
pizHUMEU 00’ ekTamu pyxy [1]. Tpaaurilini HeHTpaai30BaHi CUCTEMH KepyBaHHS, HE3BAKAIOUM Ha iX
BUCOKY OpraHi30BaHICTh, JEMOHCTPYIOTh HEIOCTATHIO THYYKICTh 1 HH3BKY aJalTHUBHICTH [0
MIBUKHUX 3MIiH MiCBKOTO cepenoBuia [2].

BukopucTanHs pPO3MOIIICHUX CUCTEM KEPYBaHHS PYXOM JIO3BOJII€ 3HAYHO IiIBUIIUTH
OTIepaTHBHICTh 1 HamiiHICTh (yHKmionyBaHHS BIIJIA. Taki cucremmu 0a3yrOThCS Ha MPUHIIMIT
JIETICHTPAII30BAaHOTO MPUHHATTS PIllleHb, Jie KOXKEH amapaT i€ SK aBTOHOMHHUH BY30J MEpexi,
3MaTHUN OOMiHIOBAaTHCS 1H(GOPMAIEI 3 IHIIUMH BY3JIaMH B pekumi peasbHoro yacy [3]. e
JI03BOJISIE 3MEHIIUTH 3aTPUMKH B YIPABIiHHI Ta MiJBUIIUTH CTIHKICTh CHCTEMHU 0 JIOKAJIBHHUX
BIJIMOB.

OnHuM 3 eQeKTHBHUX MIAXOMIB y MOOYIOBI TaKMX CHUCTEM € 3aCTOCYBAaHHS aJTOPHTMIB
KOOTIEPATHBHOTO YHUKHEHHS TEPEIIKO/I, sIKi Tepea0avaroTh He TUTBKW 1HAWBIAyabHI Jii amaparis,
ajye W y3roJUKEeHI KOJEKTHBHI MaHeBpH. JlOCHiPKeHHS TMOKa3yloTh, IO BUKOPUCTAHHS IMOAIOHUX
AITOPUTMIB MOKE CYTTEBO 3HU3UTU PU3HUKH 3ITKHEHbB Y IIIJIHLHO 3alIOBHEHUX MICHKUX MPOCTOpPax [4].

Jis mocuneHHsT aBTOHOMHOCTI 1 ToyHOCTI podotn BIUIA y criagHux ymMoBaxX akTHBHO
3aCTOCOBYIOTH IITYYHUI 1HTENEKT, 30KpeMa MallIMHHE HaBYaHHS Ta METOJU TTTMOMHHOTO HABYAHHS.
Taki TEXHOJIOTII TIO3BOJIIIOTH OE3MUIOTHUKAM OTIEPATUBHO aHAJI3yBaTH HABKOIUIITHE CEPEIOBUIIIE,
Kiacu(ikyBaTH MEpemKOaU, TependadaTd TMOBEAIHKY I1HIIMX YYaCHHWKIB PyXy Ta aJalTHBHO
3MIHIOBATH TPAEKTOPIIO PyXY [S5]. 3aBASKH IIbOMY CHCTEMA CTA€ 3HAYHO O1IBII THYYKOIO Ta 3/1aTHOIO
JI0 CaMOHaBYaHHS B peaIbHOMY 4Yaci.

TakuMm YHMHOM, 3aCTOCYBaHHS PO3MOAUICHUX CHCTEM KEpPYBAaHHS PYXOM € IEPCIEKTHBHUM
pIIIEHHAM JUI MOKpalleHHs! e(peKTUBHOCTI, Oe3nekn Ta aBToHOMHOCTI BITJIA B ckimaaHux ymoBax
Cy4acHOTO MicTa.
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IHTEJEKTYAJIBHI METOJAU JTATHOCTHUKH ITPOMUCJIOBOI'O OBJIAIHAHHA Y
KOMIP'IOTEPHO-IHTEIT'POBAHUX CUCTEMAX

Anomauia. B yiii me3i 0ocniodceHo cyuacHi iHmMeneKmyaubHi memoou OiaeHOCMUKU
NPOMUCTI08020 OONAOHAHHA, AKI BUKOPUCTNOBYIOMbCA 6 KOMN TOMEPHO-IHMEeZPOBAHUX CUCTNEMAX.
Poszenauymo memoou wmyunozo inmenexmy, 30Kpema HeUPOHHI Mepedici, HeuimKy J02iKy ma
MAWUHHE HABYAHHS, WO 00360I410Mb eQEeKMUBHO BUABIAMU MA NPOSHO3YEAMU MOICIUBT 8IOMOBU
061a0HauHA. 3anponoHo8ano CMpPYKmypy IHMeneKmyanbHoi OiaeHOCMUYHOI cucmemu, o
iHmez2pyeEmovcsl 6 Aa8MOMaAmMu306ani 6upoOHUYI npoyecu. Busznaueno nepcnekmusu po3gumxy maxkux
cucmem ma oKpecieHo no0aiblii HanpsamMKu 00CIiONHCeHb Y Yill cghepi.

Knrwouoei cnosa: xomn’romepHno-inmezposani cucmemu, WmMY4Hi HEUPOHHI Mepedxc,
NPOCHO3Y8AHHS 8IOMOS.
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INTELLIGENT METHODS OF DIAGNOSTICS OF INDUSTRIAL EQUIPMENT IN
COMPUTER-INTEGRATED SYSTEMS

Abstract. This paper investigates modern intelligent methods of industrial equipment
diagnostics used in computer-integrated systems. Artificial intelligence methods, such as neural
networks, fuzzy logic and machine learning, are considered, which allow to effectively detect and
predict possible equipment failures. The structure of an intelligent diagnostic system that integrates
into automated production processes is proposed. Prospects for the development of such systems are
identified and further research directions in this area are outlined.

Keywords: computer-integrated systems, artificial neural networks, failure prediction.

VY cydacHuX ymoBax €(DeKTHBHICTh (PYHKIIIOHYBAHHS MTPOMHCIIOBUX MIiANPHEMCTB 3HAUYHOIO
MIpOI0 3aleXKUTh Bij Oe3mepeliliHoi poOOTH TEXHOJOTIYHOTO OONagHAHHSA. BUHUKHEHHS HaBITh
He3HaYHMX 300iB y poOOTI oOJagHaHHS MOXKE NPU3BOAWTH JI0 CYTTEBUX BTpaT 1 3HIKCHHS
KOHKYPEHTOCTIPOMOXKHOCTI BHpOOHHUITBA. (CaMe TOMY aKTyalbHUMH € 3aBIaHHS CBO€YaCHOI
JIIaTHOCTUKMA Ta TPOTHO3YBAaHHSA TEXHIYHOTO CTaHy OOJaJaHaHHS, IO JO3BOJIIIOTH 3amo0iraTv
aBapiiHUM CHTyalliiM Ta ONTHUMI3yBaTH IUIAaHOBI peMoHTHI 3axoau [1]. BmpoBamxeHHs
KOMIT FOTEPHO-IHTETPOBAaHUX CHUCTEM BIIKPHBAE HOBI MOXKJIMBOCTI ISl JIaTHOCTHKHU OOJIaTHAHHS 3
BUKOPUCTAHHSM 1HTEJEKTyalbHIX MeTo1iB. Cepes1 HalOUTBII MOMUPEHUX METOAIB 1IHTEIEKTYaIbHOT
JIIarHOCTUKHU CJi BUIUIMTH ITYYHI HEHPOHHI MEPEKi, HEUITKY JIOTIKY Ta aJrOPUTMH MAlTUHHOTO
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