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PO3POBJIEHHA KOMIT'IOTEPHOI IIJICUCTEMH ABTOMATHU30BAHOI'O
AHAJI3Y, IPOTHO3YBAHHA TA PO3PAXYHKY IIACA’KUPOIIOTOKY
AJ14 3AAAHOTO MAPLIPYTY B MICTI JIbBOBI

Po3pobieHo cnenianizoBaHy KOMI'IOTEpHY IMiICHCTEMY, IO DA€ 3MOTY 3AIHCHUTH aHAJi3 MMaca’kUpOIOTOKY UL 3aaHOTO Map-
HIPYTY, NPEICTaBICHHS Pe3yJIbTaTiB y 3pydHil Ul KOpHCTyBada (OpMi, a TAKOXK 3IIHCHUTH IPOTHO3YBAaHHS Ta PO3PaxXyHOK Maca-
KHUPOIIOTOKY Ha OCHOBI po3pobieHol maremarnyHoi Mofeni. HaBeneno PesynbpraTu 1oCiikeHHS Aaca>KMPOIOTOKY 32 KOHKPETHUM
MapIIpyToOM IPOMaAChKOTO TpaHcHopTy JIpBoBa. Po3pobieHo HabmmKkeHy MaTeMaTHYHY MOJEINB ITaCaXXHPOIOTOKY 3aJaHOTO Map-
HmIpyTy, SIKy HaJajli BUKOPHCTOBYIOTH y MOMYJI IeHepamii CTaTUCTUYHHUX JaHuX. MareMaTWdHa MOJENb MICTATH Taki Koe(illieHTH
BIUIUBY Ha KiJBbKICHI XapaKTEPUCTUKH IOCIIHKYBAaHOTO ITaCa)KMPOIIOTOKY, SIK: KOe(ilieHT BIUIMBY JHS TIXKHS; KOS]IIICHT BIUIUBY
THITY IHS pOKY; Koe(iIieHT, 0 BifoOpaxae BINIMB KOHKYPEHIIIT B KOHKPETHOMY MICIIi 3aJaHOT0 MapIIpyTy. 3AiHCHEHO PO3paxyHOK
1 IPOrHO3YBAHHS BEIMYMHHA MTACAKHPOIOTOKY JJISI 3alaHOT0 MapIIpyTy Ha OCHOBI po3po0iieHoi MaTeMaTHIHOI MOJZEIi Ta BiNIOBII-
HOTO aJITOPUTMY T'e€Hepallii CTaTUCTUYHMX JaHUX, SIKi peaji30BaHi B MifcHCTeMi. 3MIHICHEHO MOJIEIIIOBAHHS POOOTH CHCTEMH 1 mepe-
BIpKY OTpHUMaHHX pe3yIbTaTiB MOJCIIOBAHHS i3 peaJbHUMHU AaHMMH. ONHCAaHO CTPYKTYPH OCHOBHUX (DYHKI[IOHAJIIBHHX OJIOKiIB
koMn'torepHoi migcucremu. Po3pobiieHo rpadivnmii inTepdeiic kopucTyBada OCHOBHOTO (yHKIioHAIBEHOTO GioKy mincucremu. Ha-
BE/ICHO pe3yJIbTaTH pOOOTH Po3pobIIeHO] MiICHCTeMH aBTOMAaTH30BaHOT'O aHATI3y, IPOrHO3YBaHHS Ta PO3PAXyHKY IAaCaXHPOIOTOKY

JUIS1 KOHKPETHOTO MapuIpyTy.

Kniouogi cnoea: rpoMasiCbKUI TPAHCIIOPT; IPOrHO3YBaHHS ACaXKUPOIOTOKY; MOJIENb PO3PaXyHKY I1aCa’KHPOIIOTOKY; aBTOMATH-

30BaHMil aHAaITi3.

Beryn. [Ipobnema nacaxuponepeBe3eHb € aKTyaJIbHOO
MPOOJIEMOIO CHOTOJICHHSI y 0araThboxX perioHax IUIaHETH
(Gorev, 2010), BUpiIIEHHIM SIKOi JFOJCTBO 3aiiMA€ETHCS BIKE
HE OJIHE JECATUIITTS, IIPOTE OCOOIMBICTIO L€l TPOOIEMH €
a0CoJII0OTHA YHIKAIBHICTh KOXKHOTO 13 TIPHUKJIAIB ii MposBY,
mo 3yMoBieHa Oesmiudro dakropis (Boreiko, et al., 2017,
Tesliuk, Boreiko, & Melnyk, 2017; Tesliuk, et al., 2016):
crendika MEHTATITETY HAaceJICHHS KOHKPETHOTO PErioHy,
0COOJIMBOCTI apXiTeKTypH Ta JaHmmadTy, JIOACHKUNA (hak-
TOp, PiBeHb TOOPOOYTY HACEIEHHS PETioHy, 0OSI3Hb Kap/Iu-
HAJILHHUX 3MiH, COL[iaJbHO-eKOHOMIYHA CTA0IIBHICTE 1 T. iH.
(Vikovych, 2013).

OpHuM i3 pilleHb OIMMCAHUX 3aBJaHb MacaXMpoIepeBe-
3eHb € PO3pOOJICHHS, BJIACHE, CIICIiai30BaHOI KOMIT'IOTep-
HOI IiJICHCTEMH aBTOMaTH30BaHOT'O aHaJi3y, IPOrHO3yBaH-

IHpopmauis npo aBTopiBs:

HS Ta pO3paxyHKy IAacaKUpOINOTOKY VIS 3aJaHOTO Map-
mpyty (Gentile & Nokel, 2016; Lebedeva, 2014; Counting
in Vehicles, 2018), pesynapraTti (GyHKIIOHYBAaHHS SKOI
MOXKHa HaJaJli BUKOPUCTATH JUISi: KOPOTKOCTPOKOBOTO UM
JIOBT'OCTPOKOBOT'O IIPOI'HO3YBAHHS HACAKUPOIIOTOKY 3 Me-
TOIO KOpeKIii iHPPaCTPYKTypH rPOMaJICEKOTO TPAHCIIOPTY;
sIK "BakeJIsl BIUIMBY" Ha KOMIIaHii-IIepeBi3HUKH (HalaBadiB
TIOCIIYT), SIKi MOCTIHO AEKJIapylOTh Mo HE 30MTKOBICTh
cBoix mepeseseHb (Nowicka, 2014; Sliusarchuk, et al.,
2015). OxpiM 1pOro, MO’KHA BHOKPEMHUTH 337adqy JUIsI KOM-
MaHIH-TIePEeBi3HUKIB MO0 ONTHMAIBFHOTO PO3MOILTY Kilh-
KOCTI OIMHUIIb HAa MapUIpyTi ¥ iHTEpBaIi pyXy MK HUMH 1
Oararo immoro (Kupriyanovsky, et al., 2016; Boulton,
Brunn & Devriendt, 2018).

Bu6ip Tta gocaimkeHHs] MACAKUPONOTOKY ISl KOH-
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KpeTHOro Mapmpyty. JlociipkeHss mpoBoxuiy y JIbBOBI.
Sk nocnipxyBanui MapmpyT oopaHo mapmpyt Ne 20. Xo-
Tizocs O 3a3HAYNUTH KiJbKa ocodmuBocTeld MapmpyTy Ne 20,
o0paHoro It JOCII/DKEHHS MHacaXupornoToky (puc. 1):
1) mapmpyr Ne 20 3'emHye cHanbHUM 1 TIPOMHUCIIOBHIM
paiioHu; 2) MapIIpyT HpoJisrae depe3 LEeHTp Micra; 3) Map-
HIpyT npoJjsrae yepes paiion "IIpuBok3ansHuil", B AKOMYy €
Ha/3BUYAiHO HAaCWYEHHH IACaXHUpPOIOTIK; 4) MapumpyT
noestHye 181 aBroctanuii (AC y paiioni "[IpuBok3anpHuid” i
AC-2); 5) na mapmpyti Ne 20 icHye Tako)K OCHOBHHH "KOH-
Kypytounii" mapmpyt Ne 34, TpaekTopist sIKOro B OLIBIIOCTI
CTpaTeriyHUX TOYOK HAKIIAJAETHCS 3 TPAEKTOPIEIO EPIIOTO.

Puc. 1. Crpareriuni Touku mapmpyty Ne 20

OO0paHuii MapmIpyT € HaJ3BUYAHO LIKaBUM 3 IOTJISAY
JIOCITI/PKEHHST TacaXKUPOIIOTOKY, aJlkKe 00'€Hy€E Taki cTpa-

teriyni Touku: ("JleBanniBka" — "Cxpuns" — "IIpuBok3ais-
HI/II‘/’I" _ ’lHeHTpll _ "MarHycll _ "(DOpyM" _ "BTI" _ "Hiﬂ-
samue" — "AC-2"— "Pamiopunok" — "Topmemo" — "Emi-
neHTp").

Po3pobsiennss mMomesi po3paxyHKy BeJIMYMHM MAaca-
SKHPOMOTOKY ISl 33JaHOT0 MApILIPYTy. 3aIpONOHOBAHO
HaOMIKEHY MaTeMaTudHy MOJIEIb PO3paxyHKy BEIHUHHH
MIaCaXMPOIOTOKY /ISl 33J]aHOT0 MapIIPYTYy:

PassNum = kDayOfWeek-kDayOfYear-kCompet-AverNum, (1)

ne: PassNum — KUTBKICTh TTACa)KUpIB y KOHKPETHIH TOYI
33J]aHOTO MapIIPYTy JOCHIIKYBAHOTO IACaXXHPOIOTOKY;
kDayOfWeek — xoedinieHT BIUIUBY JHS THXKHS (IOHEILIOK,
BIBTOPOK, cepena, 4eTBep, I'STHHIA, Cy0OTa, HemIs) Ha
KIJIBKICHI XapaKTepUCTHKH JOCIHIIIKYBAHOTO ITacaKHPOIIO-
TOKy; kDayOfYear — xoe(illieHT BIUTUBY THUIYy AHS POKY
(3BuUaiiHui pobounii AeHb, 3BUUYAMHUI pOOOYMI AEHb y
TIepio KaHIKyI i BiAITyCKiB, CBATKOBHH JICHb, IEPE/ICBITKO-
B JIeHb, AEPKaBHUM BUXiTHMI) Ha KUTbKICHI XapaKTepHc-
TUKU JOCIIDKYBAaHOTO TACaKHpomnoToky; kCompet— Ko-
edimieHT, mo BigoOpakae BIUIMB KOHKYPEHIi B KOHKpET-
HOMY MicIli 3aJaHOT0 MapuIpyTy Ha KiJIbKICHI XapaKTepHc-
TUKH TACAKMUPOIIOTOKY JUIS 3aJaHOr0 Mapumpyry; Aver-
Num — cepeHbOCTATUCTUYHA BEIMYMHA I1aCAXKUPOIOTOKY
B KOHKPETHIH TOULli 33JaHOTO MapIIpyTy.

Orxe, sk 0aynMMoO, 3alpPONOHOBAaHAa MOJENb HaJ3BHU-
YaiiHO MpOoCTa, MPOTe BOHA A€ 3MOTY JOCHUTH €(hEKTUBHO
3MIHCHUTH PO3pPaxyHOK 1 ITPOTHO3YBaHHS BEIWYMHM Iaca-
XKHUPONOTOKY JUI 3aJaHoro Mapuipyry. i oTpuMaHHS
3Ha4eHb Koe(illieHTiB, HaBeAeHUX y (GopMyri Ui po3pa-
XyHKY (1), MOCTHIIHMM NIISIXOM BCTaHOBJICHO 3HAYCHHS
AverNum — cepeTHbOCTATHCTHYHA BEJIIMYMHA MACAKUPOIIO-
TOKY B KOHKPETHIH TOYIll 3aJaHOTO MapIIpyTy IJIsl pi3HUX
9acoOBUX MPOMDKKIB 100wu. [Ticis poro B iIGHTHYHI YacoBi
TIPOMIXKH JTOOU MTPOBOMIM TOCTIKCHHS B Pi3HI JHI THXK-
HS 1 BU3HAUWIM 3HAYCHHS MYJIBTHILTIKATUBHOTO Koedi-

uienta kDayOfWeek mis pi3HuX IHIB THKHS. TakuMm camuM
crocoboM BH3HA4YeHO 3HaueHHs Koediuienta kDayOfYear
(koedimieHT, IO BiINOBIAA€ 3a BIUIMB TUILY JHSA POKY), —
JIOCJII/KEHHS POBOJVIIM B OAMH 1 TOW camuii yac noou y
3BUYAHKI Oy[HIH JIeHb, y 3BU4alfHAi poOOUMiA IeHb B T1e-
piox KaHIKyI i BIITYCKiB, y CyOOTY, y HEJITIO, Y CBITKOBHH
JICHb, Y TIEpEICBITKOBHI J€Hb, Ta B O(iliiHI BUXiaHI (1ep-
aBHi cBaTa). OTKe, TOCTIIHKCHHS TaCaXXHPOIIOTOKY Ha 00-
panomy MapmpyTi Ne 20 poBOAMIM B KOXKEH 13 TIPEICTAB-
JICHUX THIIIB JHS POKY, 1 BUBEIM BIAIIOBIJIHI 3HAUCHHS KO-
edimienra kDayOfYear. 3HaueHHs OCTAaHHBOTO KOe(illieHTa
kCompet BU3HA4Ya M UM CAMUM IIUISIXOM, SIK 1 BCTAHOBJICH-
HS 3HA4YeHb YCIX MOMepeqHiX KOe(illieHTIB — IOCIHiIHUM
LIJISIXOM: Ha TIEBHMX 3YITMHKAX Y IEBHUH yac 100K aBTOO0Y-
cu obpanoro Mapuipyty Ne 20 npuOyBanu 0JHOYACHO 3 aB-
ToOyCcaMH 1HIINX MapUIpyTiB, i BpaxoBYIOUH TOH (hakT, 110
aBTOOYCH IMX IHIINX MapIIPYTiB TaKOXX MAlOTh CBOI YiTKi
rpadiku pyxy, came ISl IUX 3YINHHOK i KOHKPETHO B ILIEH
Yyac BU3HA4YEHO 3HaYeHHs KoedinieHTiB kCompet.

Po3po0bsieHHSl CTPYKTYpH B32€MO3B'SI3KY OCHOBHHUX
¢yuxuionanbHux Oa0kiB migcmcremu. Po3pobrieHa mig-
cHCTeMa CKIIQIA€ThCs 3 TAKMX OCHOBHMX (DYHKIIOHAJIBHUX
OJIOKIB, B3a€MO3B'sI3aHUX Mik c000r0 (puc. 2): OJOK reHe-
panii CTaTUCTUYHMX JAaHHX; OJIOK KOHBEPTALlii FTeHEPOBAHUX
CTaTUCTUYHHX AAHUX Ta OCHOBHHUH (pyHKUIIOHANBEHUI OJIOK,
10 BiANOBiJa€ 32 KOMYHIKAI[IO 3 KOPHUCTYBAaueM, BBEACHHS
BXimHOI iH(opMaril Ta BUBiX pe3ynbTatiB. Taka cTpykTypa
3a0e3neuye MakCMMajbHY THYYKICTh PO3pOOJICHOI ITiJCHC-
TEMH, aJPKe 3a IOTpedM He MOTpiOHO Oynae KapAWHAIBHO
repe0yI0BYBaTH BCIO CHCTEMY 3arajioM, a JINIIE BJIOCKOHA-
JIUTH aJITOPUTM pOOOTH KOHKPETHOTO OJIOKY.

Puc. 2. Crpykrypa B3aeM03B'I3Ky OCHOBHUX (DyHKIIOHANBHUX OJ10-
KiB IiICKUCTEMH

Puc. 3. PosropuyTnii BUrTIsII CTPiYKH MEHIO

Po3pobsenns rpadiunoro intepdeiicy kopucryBaya
OCHOBHOI0 (YHKUiIOHAJBbHOro 0JIOKY miacucremu. [o-
JIOBHE BIKHO OCHOBHOTO (DYHKIIOHAJILHOTO OJIOKY IIiJICHC-
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TeMH (pHuC. 4) CKIIAAETHCS 13 CTPIUYKH MEHIO Bropi (po3rop-  TeKcToBii (muB. puc. 4), Tabmuunii (puc. 5) ta rpadivnii
HYTHHA BUIJIAZ SIKOI OIAaHO HIDKYE, HA pHc. 3), obnacti 3a-  (puc. 6) popmax mpencraBieHHS TSI MAKCHMAIBHOI 3pyd-
JTAaBaHHS BXIJHUX IapaMeTpiB 311iBa Ta 00NACTi BUBOAY OT-  HOCTI.

pUMaHMX pE3yJAbTAaTiB MOJCIIOBaHHSI IO LEHTPY, HpHU

LIOMY BHBIJI pe3yJIbTaTiB MOJCIIOBAHHS NEpeadadeHuii y

Puc. 4. T'oroBHE BIKHO IIi ICUCTEMH

Puc. 5. [IpencraBieHns pe3ynbTaTiB MOJENIOBAHHS Y TaOIHaHIN (opmi
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Puc. 6. [IpencraBienns pe3ynbTaTiB MOJEIIOBAHHS Y TpadivHii Gpopmi Ha kapTi

MopesroBanHsi podoTH  po3podieHoOl migcucreMu,
aHaJi3 OTPUMAaHUX pe3yJbTaTiB. MoJENIOBaHHS POOOTH
PO3pO0ICHOI MiACHCTEMH 3IHCHIOBATH B KUIBKA €TaIiB.
CrioyaTky OTpUMaHi peaibHi JaHi IMIOPTYBAIN B CHCTEMY,
TCJIS YOTO 3MIMCHUIA MOJICITFOBAHHS POOOTH CUCTEMH 1 Tie-
PEBIpKY iIEHTHYHOCTI OTPUMAHUX JAHUX i3 IUMHU PEATbHHU-
My JaHuMHA (iICHTUYHICTh miaTBepaunacs). OTxe, MOXKHA
CTBEP/KYBATH IIPO Te, IO MiJcHUcTEMa MPOUIIIA TTO3UTHB-
He TecTyBaHHA. [licis mBOro 3aHOBO 3reHepyBaiHM abCco-
JFOTHO HOBI CTAaTUCTHYHI JaHI 3a JOIIOMOTOI0 OJOKY TeHe-
panii CTaTUCTUYHUX AAHHUX, IIPHUOMY JKOJAHI peajbHi AaHi
He OynM 3aiMIIOPTOBaHI B CHUCTEMY. 3HIHCHMIIM MOJIEIIO-
BaHHS pOOOTH CHUCTEMH 1 IEPEBIpKY OTPUMAaHUX PE3yibTa-
TIB MOJENIOBAaHHA 13 peaJibHUMH AaHuMH 3a 20 TpaBHS
2015 p. Pisnuya 6 cymapmiti KitbKocmi nacaxicupie 6npo-
008621c 6Cb020 npsamoeo peticy 3a 20.05.2015 p. cmanosuna
3 nacaocupu (3 239). Pisnuys 6 cymapmiil Kinbkocmi naca-
JCUPi6  BNPOOOBIC — BCLO2O — 360POMHO20  pelicy — 3a
20.05.2015 p. cmanosuna 1 nacaxcup (3 149). Ha 3aBep-
IAJIFHOMY eTall 3[IiHCHUIN MOJCTIOBAHHS pOOOTH CHUCTE-
MU JUIS IPOTHO3YBAaHHS IOBEIHKM NAaCa)KUPOTIOTOKY IS
obpanoro mapmpyry Ne 20 (Bubpano mata Ha KayeHOapi,

OinbIy 3a MOTOYHY). HacTynmHIM KpOKOM, KOJIM HACTaB 00-
paHuWil neHb, BKAa3aHWI KOpPHUCTyBaueM Ha KaJleHJapi, Oyio
MIPOBEJICHO peajbHE CIOCTEPEKEHHS HAa MaplIpyTi Ha BKa-
3aHOMY peiici. Tak,MopiBHIIM OTpUMaHi pPe3yabTaTH MOJIe-
JIIOBAHHS 3 pEaJIbHUMU JaHUMU CIIOCTEPEXKEHHS. PisHuys 6
CYMAPHIN KITbKOCMI NACANCUPI6 8NPOO0BIUC BCbO20 NPAMO-
2o peticy cmarnosuna 4 nacasxcupu (iz 125) y 6youiii Oens.
Pisnuys 6 cymapniti Kinbkocmi nacaxicupie 8npoooe;c 6Cbo-
20 360pomuoeo peticy 3a 27.11.2015 p. cmanosuna 1 naca-
arcup (i3 148).

PesynpraTn MozenioBaHHS Ta IX aHaNi3 MPEACTABICHO
Ha PUCYHKax HIDKYE, 30KpeMa, B TaOJIUIIl HaBeICHO MOBHUH
HaOip JaHWX Ui TIOPIBHSHHS INpSIMOro peiicy B OyaHiH
JeHb (aHaJjoriuHi Tabnuii chopMOBaHO Uil 3BOPOTHOTO
peiicy, a TaKoX Ul TIPSIMOTO 1 3BOPOTHOTO peiicy 3 iHTep-
BaJIOM B OJIMH TWXJIEHB), a TAKOX Ha pHc. 7—10 300pakeHo
BIMOBiHI JiarpaMu TOPiBHAHHS (JAaKTUYHUX JaHUX 1 pe-
3yabTaTiB MozaeIoBaHHA. OTKe, MOXKHA CTBEP/KYBATH ITPO
YHIBEPCAIBHICTh 3aITPOIIOHOBAHOTO ITiIXOLy Ta po3podie-
HOI MareMaTHYHOI MOJeli AJIsl PO3paxyHKy Ta IPOTrHO3Y-
BaHHS ITaCAKUPOIIOTOKY HA KOHKPETHOMY 3aJaHOMYy Map-
HIPYTi.

Ta0auus. IlopiBHSIHHS JaHUX, OTPHMAHUX Y OyAHil neHb (MpsiMHUii peiic)

daxruuHi gadi Pe3ynbraru MozentoBaHHs [opiBHsIHHS

Ne zymuuku | Yac 3aiinuio Buiimno Howmep 3y- Yac 3aiinuio Buiinuio 3?““”1“ BP.IHHIHH
HUHKA Bingxumn. Bingxumn.

1 18:10 9 0 1 18:10 9 0 0 0

2 18:12 9 0 2 18:12 7 1 2 -1

3 18:13 9 0 3 18:13 8 0 1 0

4 18:16 16 9 4 18:16 14 12 2 -3

5 18:18 11 4 5 18:18 9 6 2 -2

6 18:20 12 6 6 18:20 9 8 3 -2

7 18:21 4 11 7 18:21 12 9 -8 2

8 18:23 11 4 8 18:23 12 3 -1 1

9 18:24 4 4 9 18:24 8 8 -4 -4
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10 18:25 4 8 10 18:25 8 4 -4 4
11 18:26 9 6 11 18:26 1 3 8 3
12 18:28 6 6 12 18:28 4 4 2 2
13 18:29 6 6 13 18:29 4 8 2 -2
14 18:30 6 8 14 18:30 9 4 -3 4
15 18:31 3 9 15 18:31 1 9 2 0
16 18:33 9 14 16 18:33 9 11 0 3
17 18:34 9 8 17 18:34 14 9 -5 -1
18 18:36 6 9 18 18:36 6 14 0 -5
19 18:38 19 10 19 18:38 17 12 2 -2
20 18:43 8 8 20 18:43 9 9 -1 -1
21 18:44 4 9 21 18:44 6 3 -2 6
22 18:46 4 6 22 18:46 8 4 -4 2
23 18:47 9 11 23 18:47 11 8 -2 3
24 18:49 12 12 24 18:49 6 16 6 -4
25 18:50 16 11 25 18:50 14 11 2 0
26 18:53 6 6 26 18:53 8 4 -2 2
27 18:54 4 4 27 18:54 3 3 1 1
28 18:57 8 9 28 18:57 4 12 4 -3
29 18:59 3 11 29 18:59 4 14 -1 -3
30 19:01 0 14 30 19:01 4 12 -4 2
31 19:02 0 8 31 19:02 1 8 -1 0
32 19:03 0 5 32 19:03 0 10 0 -5
33 19:04 0 0 33 19:04 0 0 0 0

Puc. 7. [opiBHsHHS naHuX y OyaHIN IeHb (TIPsIMUil peiic)

Puc. 9. ITopiBHsHHS maHuX B OynHIN 1eHb (4epe3 THKACHb — Ipsi-

MU pefic)

Puc. 8. [opiBHsiHHS naHuX y OyIHI NeHb (3BOPOTHHHN pEiic)

Puc. 10. IopiBHsHHS naHUX y OyAHIH IeHb (depe3 TIKIEHb — 3B0-

POTHHUI pefic)

Haykosuii BicHMK HNTY YKpaiHu, 2018, 1. 28, N2 6

Scientific Bulletin of UNFU, 2018, vol. 28, no 6

133



BucnoBku. [IpencraBineHo po3pobieHy micucTeMy aB-
TOMAaTH30BaHOTO aHaJIi3y, IPOrHO3YyBAaHHS Ta PO3PAXYHKY
MacaXMPOIOTOKY ISl 3aJ]aHOT0 MApLIPYTy, sIKa Ja€ 3MOTy
3MIHCHUTH T€HEpALil0 CTATHCTHYHMX JAHUX 32 JOBUIBHHUH
Nepiof yacy Ha OCHOBI aHaNi3y peajbHUX CTATHCTHYHHX
naHnx. OKpiM [pOro, 3AIMCHEHO pPO3PAaXyHOK, a TaKOXK
MIPOTHO3YBAaHHS BEJIMYMHH MACAKHUPOIOTOKY IS 3a/1aHOTO
MapHIpyTy Ha OCHOBI pO3pOOJICHOI MaTeMaTW4HOI MOJENi
Ta BIANIOBIHOTO AJITOPUTMY TeHEpalii CTaTHUCTHYHHX Ja-
HUX, sIKi peanizoBaHi B miacucremi. OTpuMaHO pe3yiabTaTH
MIPOBEJCHOTO AOCIIKEHHSI 3allPOIOHOBAHOI MaTEMaTHYHOL
MOJIETI Ta JIeTAJIbHO ONMCAHO 3aIPOIIOHOBAHUN MiAX1J IS
BH3HAYCHHS MTACAKUPONIOTOKY Ha MiCBKOMY MapIIpyTi.
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PA3PABOTKA KOMIIBIOTEPHO! IO ICUCTEMbI ABTOMATH3HPOBAHHOI'O
AHAJIN3A, TPOTHO3UPOBAHUA U PACYETA ITACCAYKUPOIIOTOKA

A4 3ARAHHOT'O MAPIIPYTA BTOPOJE J/IbBOB

Pa3pa60TaHa CIICIAJIN3UPOBAHHASA KOMIIBIOTCPHAs MOACHUCTEMA, KOTOpPasd MO3BOJIACT OCYHMICCTBUTH aHAIN3 MACCAKUPOIIOTOKaA
JJI 3aIaHHOr0 MapuipyTa, IpeCTaBJICHUC PE3YIIbTAaTOB B yIIO6HOI71 JJIs TIOJIB30BaTCIIA Q)OpMe, a TaKK€ OCYLICCTBUTD IIPOrHO3UPOBA-
HHUE U pacCUCT IMacCaXKUPOIOTOKAa Ha OCHOBE pa3pa60TaHH0171 MaTEMaTUIECKOW MOJICIIH. HpI/IBe,IIeHBI PE3YNbTATBI UCCIICAOBAHUA TacC-
Ca’KUPOIIOTOKA 10 KOHKPETHOMY MapuipyTy O6HI€CTB€HHOFO TpaHCHIoOpTa JIpBOBA. Pa3pa60TaHa MaTreMarudyeckasa MOICIIb ImacCaXu-
POIIOTOKA 3alTaHHOI'0 Mapuipyra, KoTopas B JambHEHTIIeM HUCHOJB3YETCA B MOAYJIC I'€HEpallu CTaTUCTUICCKUX JaHHBIX. Maremaru-
YCCKasl MOACJIb BKIIFOUACT TAKUC KO3(1)(1)HHH€HTI)I BJIMAHUSA Ha KOJMYCCTBCHHBIC XapaKTCPUCTUKU UCCICAYEMOI'0 IMacCaKUpPOIiOTOKa,
Kak: KO3(1)(1)I/IHI/I€HT BJIMAAHUWA OHS HEACIIH, KO3(1)(1)I/IHI/I€HT BJIMAAHHWA THIIA JHA roja; KO3(1)(1)I/IHI/I€HT, 0Tpa>1<a}01u1/1171 BJIMSIHUEC KOHKYPCH-
1IUU B KOHKPETHOM MECTC 3aJaHHOI'O Mapuipyra. HpomBeneH pacueT U MPOrHO3UPOBAHUEC BECIIMIMHBI NTACCAKUPOIIOTOKA I 3a1aH-
HOT'0 MapuipyTa Ha OCHOBC pa3pa60TaHH0171 MaTeMaTUIEeCKOH MOJICTH U COOTBETCTBYIOLICTO aJIrOpUTMa reHepain CTaTUCTUICCKUX
JIaHHBIX, KOTOPBIC p€aJIN30BaHbl B IIOACUCTEME. OCyHIeCTBJIeHbI MOACIIMPOBAaHUC pa6OTbI CHCTEMBI U IIPOBEPKaA MOJYYCHHBIX PE3YIIb-
TaTOB MOJACIIMPOBAHUS C pE€aJIbHbIMU JTaHHBIMHU. Onrcanbt CTPYKTYpPbI OCHOBHBIX Q)yHKHHOHaHI)HI)IX 0JIOKOB KOMHBIOTepHOfI noacCuc-
TEMBI. Pa3pa60TaH rpa(i)nqecmdﬁ HHTep(i)eﬁC 110JIb30BaTECJIsI OCHOBHOI'O (1)yHKIII/IOHaJ'II)HOI‘O Os1oKa OACUCTCMBI. HpI/IBe[IeHI)I pE3yib-
TaTbl pa6OTI)I pa3pa60TaHH0171 IMOACUCTEMbI aBTOMATU3MPOBAHHOI'O aHalIn3a, NPOrHO3UPOBAHUA M pacucTa MacCaXHUpOIIOTOKa JUIA
KOHKPETHOI'O MapaipyTra.

Knrwoueswie cnosa: O6HIeCTBeHHbII>i TPaHCIIOPT; IMIPOrHO3UPOBAHUC ITACCAKUPOIIOTOKA; MOACIb pacyeTa IMacCaKupornoToka,; aBTo-
MaTH3HpOBaHHbIﬁ aHaJInu3.

P. Yu. Denysyuk?, O. Yu. Boreiko?, O. E. Markelov?, V. M. Teslyuk!
! Lviv Polytechnic National University, Lviv, Ukraine
2 Ternopil National Economic University, Ternopil, Ukraine

DEVELOPMENT OF THE COMPUTER SUBSYSTEM OF AUTOMATED ANALYSIS,
FORECASTING AND CALCULATION OF PASSENGER TRAFFIC FOR THE GIVEN ROUTE IN LVIV

Problem of passenger transportation is an urgent problem today in many parts of the world, and solution of this problem mankind
has been searching for decades of years, but the feature of this issue is the absolute uniqueness of each of an examples of its
manifestation, which is caused by many factors such as specific mentality of the population of a specific region, architecture and
landscape features, the human factor, the level of welfare of a particular region, fear of radical changes, social and economic stability,
etc. One of the solutions of described problems is the development of specialized computer subsystem of automated analysis,
prediction and calculation of passenger traffic for a given route, results of its operation can be subsequently used for: short-term or
long-term forecasting of passenger traffic to correct public transport infrastructure; as a "leverage" for transport companies, that

134

HaykoBuii BicHuK HNTY YKpaiHu, 2018, 1. 28, No 6 Scientific Bulletin of UNFU, 2018, vol. 28, no 6



constantly declare their almost losses transportation; in those same transport companies for optimal distribution of the vehicles on the
route and range of motion between them, and more other practical tasks. The purpose of our research is to develop a specialized
computer subsystem, that allows analysing passenger flow (passenger traffic) for a given route, presenting the results in a user-
friendly way, and making passenger traffic forecasting and calculation, based on the developed mathematical model. We are also
aimed at making passenger traffic modeling, using the developed subsystems, and compare results of this modeling with actual data,
obtained by means of public accountant research on the route. Developed specialized computer subsystem consists of such
interconnected units as a unit of generation of statistics data, unit of conversion of the generated statistics data, and the basic
functional unit that is responsible for communication with user, entrance of input data and presentation of output results. This
structure provides maximal flexibility of the developed subsystem, because there is no need to fundamentally rebuild the whole
system entirely, and rebuild the only concrete unit. Specially developed mathematical model of passenger traffic (for a given route)
calculation, which is extremely simple and straightforward. Later models were laid into the foundation of an appropriate statistics
generating algorithm. Also specific file format was developed to save converted data, obtained in result of functioning of conversion
unit, in a structured form. Modeling, made by a developed subsystem, was carried out in several stages. Originally obtained real data
were imported into the system, then the modelling was carried out and identity of obtained modelling-resulting data and origin data
was confirmed. Then again were generated entirely new statistics data by means of the developed statistics generation unit, and no
real data were imported into the system. Again modeling and verification of the results of modeling-resulting data with real data were
performed.
Keywords: public transport; forecasting of passenger traffic; model of passenger traffic calculation; automated analysis.
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