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PE®EPAT

Xasanckas T.C. OreHka 3arpy>KeHHOCTH MapKOBOK IO JAHHBIM O€CIUIIOTHBIX
CPEIICTB C MPUMEHEHUEM TEXHOJIOTHMI MCKYCCTBEHHOIO MHTEJUIEKTa (Ha MpUMeEpe
r. Muncka). Jlummomasii poekT: 68 c., 39 puc., 3 Tadmn., 50 HCTOYHUKOB, 2 TIPHIL.

KiroueBble c¢Jji0Ba: MApKOBKA, MCKYCCTBEHHBI HMHTEIUIEKT, OECIMIIOTHBIE
CpencTBa, OpPTO(OTOIIAaH, HCKYCCTBEHHbIE HEHPOHHBIE CETH, YMHBIH TOpPO/,
WHTEPHET BEIIEH, FEOMH(POPMALIMOHHBIE CUCTEMBI.

OO0beKT HccIeI0BAHUA: TAPKOBKU B I'. MUHCKe.

IIpeamer wuccaenoBaHMsA: 3arpyXE€HHOCTh CHELUAIBHO OTOOpPAHHBIX
MapKOBOK B UETHIPEX BPEMEHHBIX JIMalia3oHax (BBIXOTHOM U OyIHUI AeHb, 10 00ena
1 Tociie ooena).

Heapb HccaeqoBaHMs: OLIEHKAa TAPKOBOYHOTO NPOCTPAaHCTBA ropoaa MuHcka
N0 JaHHbIM  OECHHUJIOTHBIX CpPEACTB M  BO3MOXKHOCTh  HMCIOJIb30BaHUS
VCKYCCTBEHHOTO MHTEJUIEKTA.

MeToabl HCCIeI0OBAHUA: ACIEKTHBIA IIOJAXOJ, CPAaBHUTEIIbHBIN aHalW3,
OMITUPUYECKUH, INTEPATYPHBIN, CTATUCTUYECKUN, UHAYKINSA U T€TYKIUS, I0JIEBOU,
UMIIEPATUBHOTO TPOrPAMMHUPOBAHHS.

IlosydyeHHble pe3yJbTaTbl M HMX HOBH3HA: ObUIa IMOJy4YeHa OLEHKA
3arpy>KEHHOCTM IIapKOBOK TopoAa MMUHCKa TIOCPEACTBOM  HCIIOJIb30BaHUS
OecnmioTHBIX cpenctB U TexHosoruii M. HoBu3Ha pe3ynbTatoB OTpaskaercs B
PacCMOTPEHUHU BOIIPOCA BHEAPEHMSI HOBBIX TEXHOJOTUM JIJISl TOBBILICHUS YPOBHS U
KAueCTBa KU3HU HACEJIEHUS.

O0s1acTh BO3MOKHOI'O0 TNPAKTHYECKOI0 IPUMEHEHHUSI: IPEIIOKEHHBIE
PEKOMEHJAIIMU TI0 COBEPIIEHCTBOBAHUIO OPTraHU3ALMH MTAPKOBOYHBIX MTPOCTPAHCTB
MOTYT OBITh NPUMEHEHbl Ha MPAKTHKE Pa3IMYHBIMH T'PaJOCTPOUTENILHBIMU U
3eMJICYCTPOUTEIbHBIMU MPEATPUITHIMHU.

B 1aHHOM AUIIIOMHOM TIIPOEKTE PAacCMOTPEHA HACTOSAMAsg CUTyauus C
MapKOBOYHBIM MPOCTPAHCTBOM ropoja MuHCKa, AaHa XapaKTepucTuka (hakTopoB
€ro 3arpy’>kK€HHOCTH, IPOU3BENEH CPABHUTEIBHO-BPEMEHHON aHAIN3 HECKOJIBKHUX
CHEeUaIbHO OTOOPAaHHBIX MAPKOBOK M PACCMOTPEHA BO3MOXKHOCTb MPUMEHEHUS
TEXHOJIOTUA HWCKYCCTBEHHOro wuHTemiekta B 3amadax [MC. Bwmecre ¢ Tem
paccMOTpeHa KOHIIENIUS YMHOTO ropoja MPUMEHHUTENbHO K ropoay MUHCKyY, a
TaK)Ke MPUBEJEHO ONpPEeIeNIEHNE UCKYCCTBEHHOTO MHTEIUIEKTA U APYTUX CBA3AHHBIX
C HUM TOHSTHUM.



PODEPAT

Xapanckas T.C. AIlpHKa 3arpykaHaclli MapKoBaK Ia JaHbIX OECIiJIOTHBIX
CpoAKay 3 MPBIMSHCHHEM TOXHAJIOTIM INTydyHara iHTAIEKTy (Ha WPBIKIaa3e
r. Mincka). J{pimmomMHsl ipaekt: 68 c., 39 mai., 3 Ta0:., 50 kpsIHiL, 2 gagatki.

KiouaBpisi CJOBBI. IMapKOYKI, INTYy4HBI IHTIJCKT, OECIIIOTHBIS CpOJKI,
opTadoTamiaH, MTY4YHBIA HEHPOHABBISA CETKI, pa3yMHBI TOpaj, IHTIPHIT pauay,
reaiH(apMalbIfHbBISA CICTIMBI.

A0’eKT AacjeqaBaHHA: Mapkoyki ¥ r. MiHCKY.

IIpagmer naciexaBaHHsI: 3arpy)KaHACIb CIEIBIIbHA aJa0paHbIX MapKOBaK
y 4aThIPOX YacaBbIX JbISANIAa30HAX (BBIXaAHBI 1 OyAHI I3€Hb, 1a adeay 1 macis abeny).

MbTa nacjiefaBaHHA: alPHKA MapKaBaJlbHAW MpacTophl ropaga MiHcka ma
JIAHBIX OCCITIJIOTHBIX CPOKAY | MardbIMacilb BEIKAPBICTAHHS INTy4YHAra iHTIJICKTY.

Meraabpl fgaciaegaBaHHs: AaCMEKTHBl TMAJBIXOJ, MapayHAIbHBI —aHaJI3,
OMIIPBIYHBI, JTApaTypHBI, CTATBICTBIYHBI, I1HAYKIBIS 1 JOAYKIBISA, TMaJSBHI,
iMIepaThIyHara rnparpaMipaBaHHS.

ATpbIMaHbIA BBIHIKI | IX HaBI3HA: ObUTa aTphIMaHa alPHKA 3arpykaHacii
nmapKoBak ropaja MiHcka 3 jJanaMorail BhIKapbhICTaHHsSI OECHUIOTHBIX CpOJAKay 1
toxHanoriii [Il. HaBizHa BbIHIKAY ajUIIOCTpOYBaellia ¥y pas3riisa3e MbITaHHS
VKapaHEHHS HOBBIX TAIXHAJOTIM Il MAaBBIIMIPHHA Y3POYVHIO 1 SAKACIll SKBIIIA
HACEJIBHIIITBA.

Bo6aacup MarysiMara TPaKTbIYHATA NPBLIMSIHEHHS: TIparaHaBaHBIs
pAIKaMEeH/IallbIl T1a Y AacKaHaJeHH1 apraHi3alibli TapKOBaYHBIX MPACTOP MOTYIIH OBIIIb
CKapbICTaHbI Ha MPAKTHILIbI PO3HBIMI ropagadyaayHiubIMi 1
3emiieynapaaKaBagIbHBIMI TIPAIPHIEMCTBAMI.

VY naa3eHbIM ABITIJIOMHBIM TIPaeKIle pasrie/kaHa campayaHas CiTyaibls 3
napKaBaJibHail TIpactopait ropajga MiHCKa, 1aJ3eHa XapaKTaphICThIKa (akTapay se
3arpy’kaHaciii, MpaBe3eHbl MapayHalbHAa-4yacaBbl aHa3 HEKAJIbKiX CHEIbIsIbHA
amaOpaHbIX TMMApPKOBAaK 1 pasriekaHa MardbMacilb MPBIMSIHEHHS TIXHAJIOTIH
mTyyHara iHT3ekTy Yy 3amadax ['IC. Pasam 3 ThIM pasriemkaHa KaHIIIIBISA
pasymHara ropaaa ¥V madblHEHHI Aa ropaga MiHcka, a Takcama TpbIBE3EHA
BBI3HAUOHHE MITYYHAra IHTAJIEKTY 1 1HIIBIX 3BSI3aHBIX 3 1M MaHSIIIIAY.



SUMMARY

Khavanskaya T.S. Assessment of the parking congestion according to the data
of unmanned vehicles using artificial intelligence technologies (on the example of
the city of Minsk). Degree paper: 68 p., 39 ill., 3 tab., 50 sources, 2 app.

Key words: parking lots, artificial intelligence, unmanned vehicles,
orthomosaic, artificial neural networks, smart city, internet of things, geographic
information systems.

Object of research: parking lots in Minsk.

Subject of research: capacity of specially selected parking lots in four time
ranges (weekend and weekday, before lunch and after lunch).

Purpose of research: assessment of the parking space of the city of Minsk
based on data from unmanned vehicles and the possibility of using artificial
intelligence in GIS tasks.

Research methods: aspect approach, comparative analysis, empirical, literary,
statistical, induction and deduction, field method, imperative programming.

Obtained results and their novelty: an assessment of the occupancy of
parking lots in the city of Minsk was obtained, through the use of unmanned vehicles
and Al technologies. The diploma reflects the novelty of the results in considering
the issue of introducing new technologies to improve the level and quality of life of
the population.

Area of possible practical application: urban planning and land management
companies can put into practice the proposed recommendations for improving the
organization of parking spaces.

This diploma project considers the real situation with the parking lots of the
city of Minsk, gives the characteristics of the factors of their capacity, carried out a
comparative-temporal analysis of several specially selected parking lots and
considers the possibility of using artificial intelligence technologies in GIS tasks. At
the same time, this project considers the concept of a smart city in relation to the city
of Minsk and also provides a definition of artificial intelligence and other related
concepts.



