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B3BEHIEHHASI MEJUAHHASA ®WIBTPALIIUSA AJI51 KPATKOCPOYHOI'O
MNPOI'HO3UPOBAHUA CKOPOCTEHN TPAHCIHHOPTHBIX IOTOKOB

B cratee mpemoKeHA MOACTL KPATKOCPOYHOTO IIPOTHOSHPOBAHHA CKOPOCTEHf TPAHCHOPTHBIX MOTOKOB
PErpecCHOHHOTO THIIA, 4 TAK/KE BHIMOIHEHA MEPEKPECTHAS MPOBEPKA PE3Y IHTATOB MPOTHO3HPOBAHHSI.
Kiir0ueBbie CJI0BAa: CKOPOCTh, MPOTHO3HPOBAHHKE, TIOTOK.

Beenenune

B HacTosiliee Bpemsi OIHOH W3 OCHOBHBIX MPOOJIEM KPYIHBIX TOPOMIOB SIBJISAETCA
npoOsieMa  OpraHu3alMM  JOPOXKHOTO  JBIDKEHHST C  LEJNbI0  KOMIIEHCALMM  POCTa
aBTOMOOMJIM3ALIMKH ¥ MOBbIIEHUST  S(PPEKTUBHOCTH  KCMOJb30BAHUS ~ HUCTOPUYECKH-
CJIOXKUBIIEHUCS YJIUYHO-AOPOKHOM ceTH. HaCTUYHOro yJyulIeHus: CUTYyalud MOKHO AOCTUYb
BHeapenueM ACY I [1], noruka paboThl KOTOPBIX, KaK MPABUIIO, CBOAUTCS K MOAIEPIKAHUIO
B paMKax 3apaHee 3aJaHHbIX OrpPaHWYEHUH OJHONW WM HECKOJbKUX XapaKTePUCTUK
TPAHCMOPTHOIO MOTOKA Ha OCHOBAHUM KPATKOCPOYHOro nporuosa. [Ipu aToM afnekBaTHOCTh U
HeoOXOoMMast MOJHOTa MCXOMAHBIX JAHHBIX [JIsl PEIIEHUs 3a7a4 MPOTHO3UPOBAHUS, MOXKET
ObITh OOecrieyeHa ML LEHTpanu3oBaHHbIMH cuctemamu GPS-monuTopunra [2,3], a
MOCTPOEHHbIE HA WX OCHOBE MPOTHO3HbIE MOAENH, KaK CJeACTBUE, CMOCOOHBI 00eCrnevuTh
NPUEMJIEMYIO 1OCTOBEPHOCTb.

AHanu3 nyoauKanui

[TpenmyiuecTBeHHO B padoTax MO MPOTHO3UPOBAHUIO TPAHCHOPTHBIX MMOTOKOB
pPacCMOTpEeHbI CIeNYIOLINe MOAXOAbl: MOCTPOEHUE JIMHEIHBIX PerpecCUOHHBIX Mopeseil Mo
npensicropun HaOmoaeHui [4], ucnonb3oBaHMe HEHPOHHBIX cereit [S], dunbrpauuu no
Kanmany [6], Teopun paBHOBecHs [7], CpaBHEHHE Pa3NUYHbBIX MMOAXONOB U abTEPHATHBHbIE
NMpEeIOKeHUsT Ha OCHOBaHMM HX KomOuHauuu [8]. CTtouT OTMETHTb, 4YTO s 3anad,
pewaembx ACY/Jl, npuUMEHSIOTCS  MOJENH  KPATKOCPOUHOTO  MPOTHO3MPOBAHMS,
MO3BOJISIIOLIME CAENaTh «IpeackasaHue» Ha 15-TM MUHYTHBIH /WM NOJy4acOBOH HHTEpPBA,
a OCHOBHbIMH KPHUTEPHUsMH BbIOOpA B MONB3Yy TOW WJIM MHOM MOJENH, CIy’KaT. BEJIUYHHA
OLKOKH MPOrHO3UPOBAHUS U TPYAOEMKOCTD TMOJYYEHUsT POTrHO3A.

Heap padoThl B MOCTAHOBKA 3aaa4H

Llenbro naHHO# pabOThI SBJSIETCS MOCTPOCHHUE OTHOCHTEIBHO MPOCTOH, TpedyroLeit
MHUHMMYMa BBIYUCJICHUH, TMPOTHO3HOH MOAENM CKOPOCTH TPAHCIOPTHBIX TOTOKOB
PerpecCMOHHOIO THMAa Ha OCHOBAaHMH MMEIIIMXCS AaHHBIX aBTOMOOMIBHBIX GPS-
HaBUraTOPOB, a TAK)KE OLEHKA MOrpPeLIHOCTH Pe3yJIbTaToOB.

MeToauKA NOCTPOEHHS PperpecCHOHHOH MOJeJH

Kak y»xe ormevanoce B padote [2] oqHOH M3 OCHOBHBIX NpoOjeM, BOSHUKAKOLIEH B
X0/e MpeaBapuTeNIbHONW O0palbOTKU sBJISETCS HEONHOPOAHOCTb HAaHHBIX. i CHIDKeHUs
BIUSIHUS HEOJHOPOJHOCTH BCE€ YUACTKH YJIMYHO-JOPOJKHOM ceTH Obutd mpuBeneHs! K 15-tu
MHHYTHBIM BPEMEHHBIM MHTEpPBajiaM U pa3OuThI Ha 9 KIaCTEPOB B 3aBUCHMOCTH OT BEJIMUHHbI
CpeIHEKBaAPATHYECKOrO OTKJIOHEHHSI CKOPOCTH, NPU3HAKA AHS HeAe d (BbIXOAHOI/padouuii)
1 BPEMEHHOI0 HHTepBaa.
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CpenHss BenMYMHA CKOPOCTH JBWXKeHHMs ¥ (111 Ha -OM yyacTke B JEHb C

NOPSKOBLIM HOMepOM ¢ Ha MpOTs)KeHMM [-ro BPEMEHHOrO MHTEpBaNa BbLIYHCIAETCS C
MOMOILBI0 MEIHAHOI (PUIbTPALIMK UMEIOIIUXCS H3MEPEHHIT CKOPOCTH HA 3TOM K€ y4acTKe B
npeablay LHe MOMEHTbl BPEMEHH B JE€Hb MPOrHO3a W B MNpeAbIAyliue OHU B HHTEpBaJe
BPEMEHH, OXBAThIBAKOLIIEM BPEMSI ITPOTHO34!

Vamy, = AvgWeightMed i=o.ng (Vi—icon.—s) o
j=0.2mg
rae: V — ckopoctb mBuwkenus; Mg — riybuna oOpaboTku no ausam; Mg — rayOuHa
obpabotku mno Bpemenu; AvgWeightMed — onepauus BbruCIEHMS B3BELIEHHON
MenuaHsl [9].
B xauectse eco B Qynkumn AVgWeightMed wucnonpsyerca xosdduument

«TIOXO0KECTH» MPOTHO3HOTO /IHsA Ha @ — [ 1eHb, BIYMCAEMBIil 110 hopmye;

W =
al.dz2 ;_;F ] (ol "'IE, (2)
M=t ==L def  dal
R F=1ny
¥
rne: Vi , — CpeaHsis CKOPOCTb ABMIKEHHS Ha -OM Y4aCTKe yJIMYHO-AOPOIKHOM CETH B

JieHb ¢ nopsiakoBbIM HoMepoM €1 Ha npoTsukeHuu [-ro BpeMeHHOro uHTepsana; Mg — obuiee
KOJIMYECTBO BPEMEHHbIX WHTEPBAJIOB, I KOTOPBIX MMEIOTCS OJHOBPEMEHHO CKOPOCTH
JBUKEHHS HA OJTHMX M TeX ke ydacTkax B jgeHb &1 u nemn €2; M, — obmee konmuecTso
YYaCTKOB, ISl KOTOPBIX UMEIOTCS OQHOBPEMEHHO CKOPOCTH JBMXKEHMSI HAa OIHUX M TeX XKe
BPEMEHHBIX MHTepBasiax B aeHb &1 u nenp (2,

Monenb, OCHOBHAsE Ha MCTIOJb30BAHUU B3BECLICHHOI MeIMaHbl JOCTATOYHO MPOCTa B
peanusaluu, B TO BPEMs KaK BBIYMCJIEHHE MaTpHIlbl BecoBbix koddduuuentos W moxer
OBITH BBHIMOTHEHO 3a01arOBPEMEHHO.

Ha y4yacTkax ¢ OTHOCUTENBHO MaJIbIM YHUCJIOM UMEIOIIUXCS U3MEPEHUI BBIMOJIHAIACH
KOPPEKTHPOBKA IMPOTrHO3a C LIEJBK yueTa CpeaHeil CKOPOCTH BHYTPH COOTBETCTBYHOILErO
KJjacrepa:
l-’ccm&lr_h.’q?c.‘m + WelsK

Nam +K ’ 3)

Vorg, =

rne: ¥PIy . — NpOrHO3Hasi CKOPOCTD ABMIKEHHsI HA -OM YHaCTKe YJIHYHO-IOPOIKHOM

cetTM B neHb (I Ha TPOTSHKEHHMM [-rO BPEMEHHOTO MHTEPBAa; Nam - xommuectso
M3MEPEHHUH, MPUHUMAIOLINX Y4aCTHs B BBIMUCIEHHH B3BELIEHHOH MeauaHbl o ¢popmyie (1);

Vel — cpennss ckopocth Mo BceM HMMEIOUIMMCS H3MEPEHUSIM BHYTpH Kiactepa, K —
k03 (hpHLIMEHT, HCTIONB3yeMBIi 7Sl HACTPOWKH MOJENH.

Hacrpoiika napameTpoB ¥ NPOBEPKAa PerpecCHOHHON MOJeJH

Jnst monyyeHus: YUCJIOBbIX 3HAYEHUH MMapaMeTPOB PErpeCCUOHHON MOAEIN U OLEHKH
€€ TOUYHOCTH ObLTa HCIIONIB30BaHa OJTHA M3 MOAH(DHKALINIT METOZIOB MEPEKPECTHOI MPOBEPKH —
«holdout-validation» [10]. B xoze koTopoii, MMerOLHeCs AaHHbIe ObUTH pa3feneHbl Ha JBe
YaCTHU: PACYETHYK M KOHTPOJBHYIO BbIOOpkH. B pacuernyto BbiOOpky Bouuiu 60% HaHHBIX
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obmel BbIOOpKkU. C HMCMONB30BAHMEM MAAHHBIX pacueTHONH BBIOOPKH ObUIM OMpeneneHbl
Bapbupyemble k03pduuneHTs! 11 15-T MUHYTHOTO MPOTHO3a:

Tabnuua 1 — KosdduuueHts perpeccuu

Homep kuactepa I II 111

I'y6una o6paborku no gHsM B hopmy.Jie 3 6 3

(1), Ng

I'nyOuna oOpaboTku Mo BpeMeHU B 2 3 1

bopmyuite (1), Ng

Juana3on npumeHeHus: popmyJis (3) st st
Nam= 5 Nam = 5

ITonyyennple  xo3dpduumentel  perpeccun  ObUIM  NPOBEPEHBl  BHYTPU
COOTBETCTBYHOIIHMX KJIAaCTEPOB C MUCIOJNB30BAHHEM HOaHHBIX MOJIHOM BbIﬁOpKH, Pe3y.anaTbl
NPOBEPKH MpUBeNeHbI B Tabnuue 2.

Tabnuua 2 — OueHka napamMeTpoB MPOTHO3HOM MOIEJH

Howmep knacrepa | I1 111
Cpennsist omnbka nporHosa, Km/4 -0.,5 -1,5 -4
CpenHexBaagpaTHYECKOE OTKJIOHEHHE 11 13 15
OHOKHU NMPOrHO3a, KM/4

Cpennee uncio u3MepeHui, 12 3 9
Y4aCTBOBABILUX B MMPOTHO3€

Haumenbluasi BejquuuMHa cpenHedl owuOku Obuta mosydeHa mia [-ro knacrepa, rae
CpeHEeKBaIPaTUUECKOe OTKJIOHEHHE CKOPOCTH ABHXKEHHs MHHHUMasbHO. IIpu 3TOM ourmbka
NpOrHO3a, B HEKOTOPbIX Cly4asiX, OCOOEHHO IJisi AOPOr C MajibiM HYHUCIOM M3MEPEeHMH,
cocrapiyseT 10 40% OT 3HaUeHHsI CKOPOCTH Ha y4acTke. Takke Cienyer OTMEeTHTb, YTO Iis
BCEX KJIACTEPOB CPeHsIsl OLMOKA OTPHLIATEbHA.

Beisoa

KparkocpoyHoe mnpoOrHo3upoBaHWE CKOPOCTH JBMJKEHHUs C  HUCMOJIb30BAaHUEM
B3BCLLIECHHOI0O MEOHAHHOIO (I)Iflﬂpra oaeT a0cTaTo4HO HOCTOBeprIe pe3YJ'[bTaTbI U HeE
TpeOyer Oonboro oObeMa BBIYMCIEHHIH. YKa3aHHBIE CBOWCTBA CO3JAKOT NMPEANOCHUIKH K
MCIOJIb30BAHMIO MpeIokeHHoro noaxonaa B cocrase ACY /1
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B3gemennast MequaHHasi QUILTPANMS JUISL KPATKOCPOYMHOrO TPOrHOZMPOBAHHSI CKOPOCTEii
Tpancnopraeix  noroxkos / C. T. Cemesuu // Bicuuk HTY «XIIl». Cepis: Asromobine- Ta
TpakTopoOy ayBarus, 2013. — Ne 30 (1003). — C. 62-65. — Bibmiorp.: 10 Ha3Bs.

Y crarTi 3anpomOHOBAHO MOJAECTL KOPOTKOCTPOKOBOTO MPOTHO3YBAHHA IIBHAKOCTEH TPAHCTIOPTHHX
MOTOKIB PErpeciifHOro THIY, a TAKOXK BHKOHAHA MIEPEXPECHA NMEPEBIPKA PEe3yIbTATIB MPOTHO3Y BAHHAL

KoueBbie ¢/10Ba: IIBHIKICTD, MPOTHO3Y BAHHSA, TOTIK.

Regression-type model of short-term traffic flows forecasting was proposed and holdout-validation of
the results was made.
Keywords: velocity, forecasting, flow.
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