MPUKNAQHAA UHOOPMATUKA / JOURNAL OF APPLIED INFORMATICS
[ Tom 18. N2 6. 2023 ]

DOI: 10.37791/2687-0649-2023-18-6-81-97

CoBeplLLeHCTBOBaHNE 6ECKOHTaKTHOM
onnaTbl Npoesfa Ha3eMHbIM FOPOACKUM
NaccarKMPCKUM TPaHCMNOpPTOM
Ha OCHOBE reosioKaLum

H.A. Cmenanvbiyes', E. B. ®unumorosa', A.E. TpybuH', 0.B. PamaHoad'
"YHusepcumem «CuHepaus», Mockaa, Poccus
‘elena-gamilton@mail.ru

AHHoTauma. K ogHOM 13 BaXHbIX COLMasIbHbIX 33434 OTHOCUTCA 3a4a4a NOBbILLEHWA
3¢ deKTMBHOCTU paboThbl cMCTeM 0bLLLEeCTBEHHOIO TpaHcnopTa. B paboTe npegnaratwTcs
noaxonbl K pelleHuio 3adayum nosbleHna 3gPeKTUBHOCTU BECKOHTAKTHOM onnaThl
npoesfa Ha NaccaXKMpPCKOM aBTOMOOGUIIBHOM TpPaHCMoOpPTe, B OCHOBY KOTOPbIX MOJIOMeEHa
TEXHOJI0rMA reosiokaumm. Ha ocHoBe paccMoTpeHnA cXeM onnaThl MPoe3Aa no 3aMKHYTOMY
1 Pa30MKHYTOMY LIMK/aM NpeAcTaB/ieHbl CLLEHapWmM peanu3aLmm oniatbl Ipoe3aa rno njoCKom
cucteMe TapuduUKaL MK, No 30HaNbHON cUCTeMe TapuPMKaLIMU U MO 3IEKTPOHHBIM BuneTam
¢ QR-koaamu. PaspaboTaHo HeCcKoNbKo paboumx cxeM peanunsaLum onnatel, 6asmpyloLLmnxca
Ha MPUMEHEHMM KOHLLEMNLMM MreosTIoKaLUM U UCMOJb3YIOLMX A1A peannsaumnm 3ToM KoHLenumm
pasnu4yHble TexHosoruK, a uMerHo: 1) Bluetooth Low Energy, a Tak e nonyyeHue 2) KoopanHaTt
OT HaBWraLMoHHbIx cucteM GPS/TTIOHACC, 3) faHHbIX, NoflyYaeMblx Yepes TOYKM [OCTYra ceTei
Wi-Fi, 1 4) paHHbIX MeCcTomnosoKeHuna, NpefocTaBnAeMblx 6a30BbIMU cTaHUMAMK ceTelrt GSM. Mo
KaaoMy NpealoeHHOMY BapuMaHTy NpoBeAeH CPaBHUTESbHbIV aHanu3, onpefeneH 6a3oBblit
Habop CpeaCcTB TEXHUYECKOW U MPOrpaMMHON NoAOEPHKM, AaHbl PEKOMEHAALIMN MO YCIOBUAM,
obycnoBnuBawLUM LenecoobpasHOCTb ero npuMeHeHuA. Ona sKcnepnMeHTanbHOro
noATBepHAeHUA paboToCcnocoOHOCTM KarKAoro U3 BapMaHTOB NOJIyYeHUA OLEHOYHbIX
3HAYEHWUI OCHOBHBIX XapaKTePUCTUK NOCTPOEHbI AeNCTBYOLLMe 06pa3Lbl, HA KOTOPbIX 6blnn
npoBefeHbl COOTBETCTBYOLLME U3MepeHUA. Pa3paboTaHHbI NpoToTMN UHGOPMaLMOHHOM
CuUCTeMbI MoATBepauMI cBolo becnepeboliHyto 1 cTabunbHyto paboTy. [laHHoe umudpoBoe peLleHue
MOMKET CTaTb OCHOBOMW, HAa KOTOPOI CTPOUTCA €AMHBIN 6UNET — LMPOBON MHCTPYMEHT ONJiaThl
npoe3ga Ha BCeX BMAaxX TpaHCnopTa no BCcen TeppUTopum CTpaHbl.

Knio4eBble cnoBa: vHHOpMaLIMOHHaA CCTEMA, LMdPOBM3aLMA AeATENBHOCTY, NOBLILLEHNE 3GGEKTUBHOCTH
cnocoboB onnaThl, MUHUMU3aLMK KanuTanbHbIX 3aTpaT, MOAENU clieHapues, reonokauma, Bluetooth Low
Energy, HOBbIM CNocob 6eCKOHTaKTHOW onnaThl
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Abstract. One of the important social tasks is the task of improving the efficiency
of transport service systems. The paper proposes approaches to solving the problem of
increasing the efficiency of contactless fare payment on passenger road transport, which
are based on geolocation technology. Based on the consideration of fare payment schemes
for closed and open cycles, scenarios for the implementation of fare payment using a flat
fare system, a zonal fare system and electronic tickets with QR codes are presented. Several
payment implementation work schemes have been developed based on the application of
the geolocation concept and using various technologies to implement this concept, namely
1) Bluetooth Low Energy, 2) obtaining coordinates from GPS/GLONASS navigation systems,
3) data received through Wi-Fi access points and 4) location data provided by basic stations
of GSM networks. A comparative analysis was carried out for each proposed option, a basic
set of technical and software support tools was determined, and recommendations were
given on the conditions that determine the feasibility of its application. For experimental
confirmation of the operability of each of the options for obtaining the estimated values of
the main characteristics, operating samples were constructed on which the corresponding
measurements were carried out.
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BBepneHue
B pamkax Crparerun qudpoBoii Tpancdop-

Maluy TPaHCIOPTHOU oTpaciu Poccuiickoit
Denepaiy B cOCTaB IPOrpaMm HUQpoBoi
Tparchopmaru cyorekToB PD ObLTH BKITFOUCHBI
IIPOEKTHI, 00ECIEUNBAIOIIE BHEAPEHHE CUCTEM
OECKOHTAKTHOM OILIaThl Ha OOIECTBEHHOM TPAHC-
IIOPTE PETHOHOB, U OIPEIEIIEHBI COOTBETCTBYIO-
IM€ UX LEIIEBbIE NTOKa3aTeny. B yacTHOCTH, B IIPO-
eKTe «3eJeHbIN U(POBOIT KOPUIOP MACCAKUPAY
LIEJIEBBIE [TOKA3aTeN, KOTOPBIX HYKHO JOCTUYb
k 2030 romy, mpenycMaTpyuBaroT:
¢ COKpAILlEHHE BPEMEHH 0XKHJIaHHS TOPOJICKOTO
00IIEeCTBEHHOTO TpaHcopTa Ha 23 %;

¢ yBEJIHMYEHHUE CpelHEH CKOPOCTH TepeMere-
HUS TIACCAXKHUPOB B TOPOJICKOM OOIIECTBEH-
HOM TpaHcmopte Ha 37 %;

o YBEJIIMYCHHE JIOJIU [TACCAXKUPOB, HCIIOJB3YO-
myx Oe3HATMYHYIO OTUIaTy Mpoe3/a Ha oole-
CTBEHHOM TPAHCIIOPTE B KPYMHEHIIIHUX ariio-
Mepanusax, 10 80% or o0mIero KommyecTna.
Kaxnpiit cyonpexT Poccuiickoit denepamnmn

chopmupoBa crpareruro udpoBoi TpaHcop-
MaIU¥ PErHoHa U ONPEISIIUI ISl ceOsl Te Tpo-
€KThI B TPAHCIIOPTHOW 00JIACTH, KOTOPBIC TUIAHH-
pyeT pa3BuBarh. MHorue peruonsl Poccuiickoit
deneparyy BKITIOYHIIN B COCTaB CBOMX MTPOTPaMM
BHE/IPEHHE TEXHOJIOTHI 0€CKOHTAKTHOMN OTLIATHI
npoesaa [7].
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