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AHHoTaumA. PaccMaTprBaloTcA BO3MOMHOCTU MySsTUAreHTHOo noaxoda [ulA yrpaeneHns
FOPOACKNM NMapKOBOYHbLIM MPOCTPAHCTBOM, KOTOPbLIMA NO3BOMAET afeKBaTHO NpeacTaBUTb
MapKOBOYHOE MPOCTPAHCTBO M 3GPEKTUBHO peLlaTh 3a0aqn MOHUTOPUHIA 3arpyHeHHOCTH,
rMoucKa M 6pOHMPOBaAHMA LOCTYMHbLIX MAPKOBOYHBLIX MECT; MOCTPOEHUSA MapLUpyTOB
W HaBMraLum 0o BbibpaHHbLIX MeCT; NapKOBKW aBTOMOGWIEN; ONaThl YCyr NapKoBaHUS;
KOHTPOA Co6/104eHNA NPaBUST NAPKOBKUW; KOHTPOJIA 1 YNPaBieHWUA OOCTYMNOM Ha 3aKpbITbIX
MapKoBKax; NPOrHO3MPOBaHNA OCHOBHbIX MapaMeTPOoB, TaKUX KaK 3arpyXeHHOCTb, 4oXo[,
obopauymBaeMocTb; MHPopMUpoOBaHME Mosib3oBaTenen. ObocHoBaHa HeobXxoaAMMOCTb
WHTENNIEKTYann3aLmMmn NpoLLeccoB yrpaBsieHNs FrOpoACKUM NMapKOBOYHLIM MPOCTPaHCTBOM
Ha 6a3e UCMosb30BaHUA METOA0B M TEXHOMOMMIA MynbTUareHTHbIX cucteM (MAC), oCHOBHbIe
LIeNY KOTOPOW 3aKSTI0YaI0TCA B COKPALLLEHMN BPEMEHM MOMCKA MECT LJ15 NAapKOBOK; MOBbILLEHNN
CKOPOCTW [BUMEHMA B 30HaX NJIaTHOM NapKOBKW; YBeSIMHYeHM 060payMBaeMOoCTV NapKOBOYHbIX
MECT; CHWUKEHMW 3aTOPOB Ha [OpOorax, 3aTpaT Ha TOM/IMBO; CHUMKEHMI KOTIMYEeCTBa HapyLLEeHWIA
MpaBUI NapKOBKW Ha Y/TIMYHO-O0POMHHOM CETU; COKPALLIEHWI NMOTOKOB JIMYHOIO aBTOTPAHCIOPT,
BbE3MaloLLIEro B Npeaesbl MAaTHOM 30HbI, M CTUMYNTMPOBaHUM MCMONb30BaHNA MOPOACKOr0
06LLIeCTBEHHOI O TPAHCMOPTa; YMEHbLLUEHUM 3arpsA3HEHNUA OKpYKaloLLel cpedbl. Hanbonbluyio
C/I0¥HOCTb NPeACTaBnAT 3a4a4M OpraHM3auUmMu B3anMOOeNCTBMA areHToB pas/inyHom
TUMOJTOrUM NMPU KOJTNIEKTUBHOM peLLEHNM 3aad, MOCKOSbKY KarObI areHT, peLualoLLuii
KOHKpPETHYI0 3aa4y, MMeeT NIULLb YacTUYHoe NpecTaBneHne 06 obLLel 3agaqe U OoMKeH
MOCTOAHHO B3aMMOAENCTBOBaTbL C APYrMMKW areHTamu. [MpeacTtaBneHbl 0cobeHHOCTH
npototunmpoBaHMA MAC ¢ aKkLeHTOM Ha MoJenMpoBaHMe B3aMMOLENCTBMA OTAENbHbIX
TUMOB WHTENNEKTYasbHbIX areHToB B UcCiiegyeMoin npobsieMHon obnactu. Mony4veHHble
pe3y/bTaTbl MOAENMPOBaHUA ABNAIOTCA OCHOBOW [U1A NMPOOO0THKEHNA U JarbHeMLLIEero passuTua
nccneqoBaHWi 1 pa3paboToK Mo co3aaHunio puHanbHoro npototuna MAC ans ynpasneHua
rOPOACKUM MapKOBOYHBLIM MPOCTPaHCTBOM.

KnioueBble cnosa: MynbTUareHTHaA CUCTeMa, B3aMMOENCTBME MHTENNEKTYalIbHbIX areHToB, MMUTALMOHHOE
MOJEeNMpoBaHKne, ynpaB/ieHe ropoackiM rnaproBOYHbIM NPOCTPaHCTBOM, yMHbIIZ ropoa
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Abstract. The possibilities of a multi-agent approach for managing urban parking space are
considered, which allows you to adequately represent the parking space and effectively solve
the following tasks: monitoring congestion, searching and booking available parking spaces;
building routes and navigation to selected places; parking; payment for parking services;
monitoring compliance with parking rules; control and access control in closed parking lots
(equipped with entrance and exit terminals and barriers); forecasting the main parameters, such
as workload, income, turnover; informing users. The necessity of intellectualization of urban
parking space management processes based on the use of methods and technologies of multi-
agent systems (MAS), the main objectives of which are to: reduce the search time for parking
spaces; increase the speed of traffic in paid parking areas; increase the turnover of parking
spaces; reduce traffic congestion, fuel costs; reduce the number of parking violations on the
road network; reducing the flow of personal vehicles entering the toll zone and stimulating the
use of urban public transport; reducing environmental pollution. The greatest difficulty is the
tasks of organizing the interaction of agents of various typologies in the collective solution of
tasks, since each agent solving a specific task has only a partial idea of the overall task and
must constantly interact with other agents. The features of prototyping MAS with an emphasis
on modeling the interaction of certain types of intelligent agents in the problem area under
study are presented. The obtained simulation results are the basis for the continuation and
further development of research and development to create the final prototype of a MAS for
urban parking space management.
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Beepnenue
OCHOBHI)IMI/I HaIpaBJICHUSAMH ITUGPOBHU3a-

LU TOPOJICKOTO YIIPAaBIEHUS TPAHCIIOP-

TOM, JKUJIUIIHO-KOMMYHAJbHBIM XO3sIi-
CTBOM, 3/IPAaBOOXPAHCHUEM U APYTHMHU COLUATH-
HBIMHA CeKTOpaMI/I B HACTOAIIICC BpeMSI SABIAKOTCA
peI/IH)KI/IHI/IpI/IHI‘, aBToOMarTu3anus u I/IHTCJ'UIeKTya-
nu3anud. J{is 5TuX 1enel mupoKoe UCIoIb30Ba-
HUE TIOTYYHITH TIOAXOMAbI K CO3/TaHUI0 CIOKHBIX
[IPOTrPAMMHBIX CUCTEM B OBICTPOMCHSIIOIUXCS

npobnemubIx obmactsax (nampumep, CORE [1])
u B chepe MuTeprera Bemelt loT [2], TexHOMOTHH
pabotsl ¢ 6omemmMu JanabMA (Big Data), me-
TOZBI ¥ TEXHOJIOTHHY TIOCTPOCHHS MHTEILICKTYallb-
HBIX CUCTEM C Pa3IUYHON apXUTEKTYPHOM THUITOJIO-
rueii [3], B TOM 4mciie THTEr pupOBaHHBIE KCIIEPT-
HBIE CUCTEMEI [4], MHOTOAreHTHBIE CHCTEMBI [5].

VYipasnerre ropoackuM (MyHHUITUITHHBIM )
MaPKOBOYHBIM ITPOCTPAHCTBOM SIBIISIETCS OTHOU
13 HanOoJee CIOXKHBIX 3a/1a4, XapaKTePH3YIo-
ielicsi aBTOHOMHOCTBIO, MHOT0OOpa3ueM QyHK-
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