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BBenenue

IIpu cocraBneHUMn MOJENEN NBUKEHUA TPaH-
CIIOPTHEBIX ITOTOKOB Yepe3 MEPEKPECTKH YIUUHO-
nopoxHor cern (YAC) HauOOJbIIYHO CIOXK-
HOCTh TIPEACTABIIAET 3a/Ja4a MOJCITHPOBAHMS
MOBECHUS BOJUTENS, MMOCKOJABKY OHO HE MOJ-
JacTcsa CKOHBKO-HHGYZIB TOYHOMY MaTe€MaTu4dc-
CKOMY OITHCAHHIO, 3aBUCHUT OT MPaKTHYECKH HE
OrpaHHYEHHOT0 YHcia (AKTOPOB M JaKe y OfI-
HOT'O ¥ TOT'O JK€ BOJMUTENSA MOXET CYIIECTBEHHO
HU3BMCHATLCA B TCUCHUC NOCTATOYHO KOPOTKOI'O
MPOMEXYTKA BpPEMEHM, HaIpuMep, OIHOH
TTOE3/TKH.

AHaau3 nyoJuKanui

N3BecTeH psAn MOAXOJ0B K PELICHUIO 3TOU
3a1a4u:

— BCE BOJUTENHM BEAyT ceOs ONMUHAKOBO M
TUCUMIUTMHUPOBAHHO,  T.€.  MOJEIHpYyercs
«CpenHecTaTUCTUIYEeCKUiD» BoauTens [1-3];

— BOJUTENH BEAYT ceOs Mo-pasHOMY B Ipe-
Jenax Kakux-Mu0O OrpaHHyYeHui (Hampumep,
METOJI TPaHUYHBIX UHTEPBAJIOB) [2—4];

— METOJ TPaHHUYHBIX HHTEPBAJIOB, B KOTO-
pOM JJi1 KaKOW-TO 3apaHee 3aJJaHHOM 4acTH BO-
JUTeNed 3HAYeHUsS TPAHUYHBIX WHTEPBAJIOB M3-
MeHsoTcs [3-5].

W3BecTHble TOIXOABI TO3BOJSIOT  JIMIIb
BeCbMa MPHOMMKEHHO MOJICNIUPOBATH IOBE]E-
HUE BOIWTENEH, YTO MPHUEMJIEMO MPH PElIeHUU
psaa 3amad, HarpuMep, NMPU MOJIEIUPOBAHUU B
MpoIecce MPOEKTUPOBAHUS OpTaHM3allud  JOo-
poxuoro asmwxkenus (O/JJl) Ha oTnenbHBIX Iie-
PEKpecTKax WM CPaBHHUTEIBHO HEOONBIINX
yuactkax YJIC [4]. Panee aBropamu ObUT mpen-
JIOKEH CIocod MOJIENUPOBAHUS MOBEACHUS BO-
JTUTEIS. C IOMOIIbI0 KO3(dHIMEeHTa «peIu-
TeIpHOCTHY BUA [4—6]

Kp=-L, (1)

rIe Ty — TEOPETHYECKH HEOOXOAUMBII BpeMeH-
HOW MHTEpBA JUTS BBIIOJTHEHHUS JKEJIaeMOro Ma-
HEeBpa; T, — (hakTHuecku BBIOPAHHBIN M oOle-

HEHHBIM BOJWTENEM BPEMEHHOM HHTEpBajl Kak
HIPUEMIIEMBII.

Ileab ¥ MOCTAHOBKA 321241

Llenbto paboThI SABJISETCS MOJYUYCHUE 3HAUC-
Huii Kp u mocTpoeHue rucrorpaMMbl pacipene-
JICHUSI BEPOSITHOCTEH ATUX 3HAYEHUN ISl BbI-
OpaHHOIr0 BHJla MaHEBPA.

JIIst TOCTHIKEHHUSI ITOCTaBJICHHOM IEIH HE00-
XOJIUMO: TIPOBECTH aHAJIU3 JBHKEHHUS Iepece-
KaIOIIUXCS TIOTOKOB HA YETBIPEXCTOPOHHEM IIe-
pekpectke, BbiOpanHoM Ha YJIC ropona
XapbKkoBa; 00pabOTaTh OTCHATBIC MAaTEPHAJIbI;
paccuntaTh Kp /i BRIOpaHHOTO THITA MaHEBPA;
TIOCTPOUTH THCTOIPAMMBI PACIPEIEIICHUS BEpO-
sSTHOCTeH 3HayeHud Kp mis BeIOpaHHOrO BHIA
MaHeBpa.

JTanbl ¥ 331a4M NMOJy4YeHUs Bceil
Heo0X0auMOoii nH(pOPMAIUM IS MPUMEHEeHU s
NpPeIJI0KEeHHOr0 MeToAa

B nganHOoM Merone KakIoMy BOIUTENIO aB-
TOMOOWJIS, CTOSILErO MEPBBIM B OYEpPEean Nepe
MepeKpecTkoM, 3HadeHue Kp mpucBamBaercs
KaK CiIyJaiiHas BeIWYHHA C YIETOM DKCIIEpH-
MEHTAJIBHO TOTYYEHHOTO PACIPEICIICHUS] BEPO-
SITHOCTEH 3HadyeHwit Kp mis maHHoro Twma me-
pekpecTka W Buma MaHeBpa. [lo cyTu 3TOT
CHOCO0 SIBJISIETCS «CIIOCOOOM CKOJIB3AIIMX Ipa-
HUYHBIX MHTEPBAJIOBY», MTOCKOIBKY I KaXKI0TO
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BOJIMTENSL ONPEAENAETCS CBOM T'paHWYHBIA HH-
TepBaJl, UCXOJS M3 MPUCBOCHHOIO eMy K03 du-
[IUEHTa PEIIUTEIBHOCTH KaK [5]

Ty =Tp =" 2)

O4eBUIHO, YTO TPU TMOCTPOCHWUU MOEIen
JIBIOKEHHSI TPAHCIOPTHBIX TOTOKOB, C YYE€TOM
MOBEJICHUSI BOJAUTENCH TIO TPEIIOKEHHOMY
crioco0y, Haubosiee TPYJOEMKUM SIBJISCTCS I10-
JMy4eHUE SKCIEPHUMEHTAIBHBIX pPacIpeieneHui
BeposiTHOcTeH 3HaueHuit Kp [7, 8]. 3nadenue
Tp  And (1) MOXKHO JIerko MOMy4UTh U3 FeOMET-

pHUH TIepeKpecTKa M TPAeKTOPHU JIBUKCHUS aB-
TOMOOWIIEH TIPU BBITIOJIHEHHUH KEITAaeMOT'0 MaHe-
Bpa U3 COOTHOIICHUS

hy =T, 3)

rIe lTp — JUTMHA TPAaeKTOPHH ABWKCHHS TIPU

BBITIOJTHEHUN MaHeBpa; j — YCKOPEHHE aBTOMO-
OuJIs B Mpoliecce BhIMONMHEHUs MaHerpa [8]. Be-
muunHa T, s (1) Moxer ObITh ompeserneHa

myTeM 00pabOTKH BHICOCHEMKH JIBUKCHUS I10-
TOKOB Ha TepeKpecTkax [9].

Jlis mosicHeHHsT METOIMKH 00paOOTKU BHUJICO-
ChEMKH Ha pHC. 1, 2, 3 mpUBEIEHBI CTOM-KaAPhI
BHJICOCHEMKH B MOMEHT Hayajia JIBU-)KCHHUS aB-
TomoOmiiss A (puc. 1) ¢ BBIE370OM Ha TJIABHYIO
JIOPOTY W TepecedeHreM (YeThI-PEeXCTOPOHHUI
nepekpecrok . XapbkoBa «MuUpOHOCHUIIKAsS—
SApocnaBa Myaporo»), B MOMEHT 3aBEpILICHHS
MaHeBpa aBToMoOMiIeM A (puc. 2) U B MOMEHT
MPHOBITHS B TOYKY 3aBEpICHHUS MaHEBpa aBTO-
MoOmieM A aBromoOwis B, mBrKymierocs mo
IJIaBHOM nopore (puc. 3).

Puc. 1. Crom-kamp BHUICOCHEMKA B MOMEHT
Hayvasa JBMKECHHSI aBTOMOOWIISL A ¢ BBIE3IOM
Ha IJIaBHYIO J0pOTY

Puc. 2. Cron-kanp BHIEOCHEMKH B MOMEHT 3a-
BEpIICHUSI MAHEBPa aBTOMOOHIIEM A

Puc. 3. Crom-kamp BHUICOCHEMKA B MOMEHT
MPHOBITHS B TOUKY 3aBEpIICHUS] MaHEBpa aB-
TomoOmiieM A aBTomoOmis B

CMmerenrne M300paXeHUH OCYIIECTBISCTCS
mokaaposo [9, 10]. Eciu ot nosnoxenus (puc. 1)
JI0 TIOJIOKEHHs (pHUC. 3) M300pakeHHWE CMECTH-
JIOCh Ha 7 KaJIpoB, a 4acToTa CheMKH — 24 Kaj-
pa/c, To

T =2”—4(c>. )

[onyuennsie u3 (1), ¢ yuerom (4), 3HaUCHHI
Kp crpynnupoBans! mo uHTEpBajgaM U MOCTpOE-
HBI TUCTOTPaMMBI paciipenesieHus] BEpOsTHOCTEN
3HaueHnit Kp 11 mepecekaromuxcsi MOTOKOB
(puc. 4).

[To xenmanuio pa3poOOTYMKOB MOJCNEH JBH-
KEHHUsST TPAHCIOPTHBIX IOTOKOB MHTepBasl Kp
MOXKET OBITh yMEHbIeH, Hampumep, a0 0,05,
0,025 u T.1.

B pesynaprare 00pabOTKHM  BHUACOCHEMKH
JIBIKEHHSI TTIOTOKOB Ha HEPEryJIHpyeMbIX Tepe-
KpecTKax TUCTOrpaMMmbl Buaa (puc. 4) MOryT
OBITH TIONY4YEHBI JUIsI OPYTUX BUIOB MaHEBpa:
MpaBbIl TOBOPOT, JICBBIH MMOBOPOT, OOTOH U T.J
[11, 12].
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0102 0203 0304 0405 0506 0607 0708 0809 091 111 1112 1213 Kp

Puc. 4. T'mcrorpamma pacripeneneHusi BeposT-
HOCTeW 3Ha4YeHWH Kod(p(UIMEHTa peIIn-
TEIBHOCTH IIPU NEPECEKAOIMXCS TOTOKAX

C IMOMOIIBIO TaKUX THUCTOrpaMM 3HAYCHUA
Kp mns xaxmoro aBTOMOOMJISI B TIOTOKE MOTYT
OBITh 3a7]aHBl C IOMOIIBIO JIOOOr0 M3BECTHOTO
reHeparopa cirydaiHbIx yucen [12—14].
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EKCHEPUMEHTAJIBHE JOCJ/IIKEHHSA
MHOBEJIIHKHU BOJIA HA
HEPEI'YJIbOBAHUX IEPEXPECTAX
Y HEPECITHEHUX [TIOTOKAX

Mycradaes I'.K., 'enoBuu €.M., XHALY

Anomauyin. Ilpu cxnadanni  mooeneii  pyxy
MPAHCROPMHUX NOTOKIG Uepe3 nepexpecs 8VIuiHO-

dopoacuvoi mepedici (BIC) naubinbuy ckiaduicme
CMAaHo8UMdb 3a0a4a MOOemO8aHH NOBEOIHKU B8OOI,
OCKIbKU 60HA He NI00AEMbCSL MOYHOMY Mamema-
MUYHOMY ONUCY, 3ANEHCUMb 6I0 NPAKMUYHO He 00-
MeICEeH020 YUCIA Pakmopie i HAGimb Yy 00HO20 | Mo-
20 2iC 800151 MOJICe ICMOMMO 3MIHIO8ATNUCS. NPONIAZOM
documb  KOPOMKO20 NPOMIJICKY 4acy, HANPUKIAo,
ooniei noizoxku. Memoio pobomu € ompumanus 3Ha-
uenv Kp i nobyoosa cicmoepamu po3nodiny imosip-
HOCmell yux 3Havensv 0iisi 00pano2o suoy mamespy. ¥
cmammi 00CALIOANCEHO MEeMOO MOOENIOBAHHSL NOBEOIH-
KU 800Is1 HA Hepe2ylbOBaAHUX Nepexpecmsx y nepeci-
uyeHux nomokax. Buxowano ananiz i 06pooky ioeo-
3UOMKU PYXy NepecideHux NOmoKieé Ha YOMmupucmo-
PpoHHbOMY nepexpecmi, obpanomy na YIIM micma
Xapxis. 3anpononosano 600CKOHANEHUT MemOO
«CPAHUYHUX THMEPBANI8» K (KOB3AIOYUL PAHUYHULL
inmepsany Ol MOOENOBAHHS. NOBEOIHKU 600
YV pesynomami 06pobxu 6ideostiomku pyxy nomokie
Ha Hepe2ylIb08aHux nepexpecmsx 0yio nodyoo8aHo
eicmoepamy po3nooiy UMOBIPHOCMEN 3HAYEHb Koe-
Qiyiecnma piwyvocmi npu nepeciyeHux nomoxax. 3a
0onomozor maxux zicmozpam 3navenns Kp ons xo-
JHCHO20 ABMOMOOLISL 8 NOMOYL MOXNCYMb OYMU 3A0aHI
3a 00NOM02010 0Y0b-AK020 BI00MO20 2eHepamopa
suUNaokosux yucel. Brazanuii memoo 6yoe epaxogy-
eamu 5K IHOUBIOYANLHI 0COOAUGOCMI 600ii8, MaK i
6NIUB HA IX NOBeOIHKY 00 EKMUBHUX YUHHUKIB, 34-
NPONOHOBGAHUN CNOCIO 00Ky 800ii6 npu MoOeo-
BAHHI PYXY MPAHCHOPMHUX NOMOKIE6 003601UMb 30i-
JLWUMU MOYHICMb MOOEIOBAHHS, WO, Y CEO0I0 Yepey,
00360/ 1UMb YMOYHUMU YLIULL PO pe3yibmamis, sKi
OMPUMAEMO 3d OONOMO2010 MOOEN0B8AHMHS, HANpU-
KAA0, PO3PAXYHOK HPONYCKHOI 30aMHOCMI CMY2 PYX).
3anpononosanuii memoo imimayii no6ediHKu 800is1 8
MOOEJISIX MPAHCHOPMHUX NOMOKI6 00360/19€ HAO/U-
3UmMu MOYHICMy IMimayii 00 peanrbHOi PI3HOMAHIM-
HOCMI NOBediHKU 800ii8, a omoice, NIOBUUUMU A0EK-
samuicms Mooesiel.

Knrouosi cnosa: mooemosanns, mpancnopmuutl
nomik, xKoe@iyicum piutyvocmi 600is.

EXPERIMENTAL INVESTIGATION OF THE
DRIVER'S BEHAVIOR AT UNCONTROLLED
INTERSECTIONS IN CROSS TRAFFIC
FLOWS

Mustafayev H., KhNAHU,
Getsovich E., Summy National Agricultur
al University

Abstract. Problem. When modelling traffic flows
through intersections of the network of streets, the
most difficult task is to model driver's behavior, since
it defies precise mathematical description, it depends
on almost unlimited number of factors and can sig-
nificantly change even for the same driver over a
fairly short period of time, for example, one trip.
Goal. The goal is to obtain the values of Cd and to
build the histogram of distribution of these values
probabilities for the chosen type of maneuver. Meth-
odology. The method of modeling driver's behavior
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at uncontrolled intersections in cross traffic flows
has been investigated in the paper. The analysis and
processing of video recording of cross traffic flows at
the four-way intersection chosen on the network of
streets of the city of Kharkiv has been performed. An
improved method of «boundary intervalsy as a
«sliding boundary intervaly has been proposed for
modeling the driver's behavior. Results. As a result
of processing the video recording of the flow motion
at uncontrolled intersections, the histogram of the
distribution of probabilities of the determination co-
efficient values at cross traffic flows has been built
[11, 12]. With the help of such histograms, the Cd
values for each car in the flow can be specified using
any known random number generator. Originality.
The method stated will take into account both the

individual characteristics of drivers and the impact
of objective factors on their behavior; the proposed
method of recording drivers when modeling the
movement of traffic flows will increase the accuracy
of modeling, which in turn will allow us to specify a
number of results that we obtain by modeling, for
example, the calculation of the traffic lane capacity.
Practical value. The proposed method of simulating
the driver's behavior in the models of traffic flows
makes it possible to approximate the accuracy of
simulation to the real variety of behavior of drivers,
and, consequently, to increase the adequacy of
models.

Key words: modeling, traffic flow, the driver's
determination coefficient.



