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Y cmammi pozensoaromvca numarnns niosu-
wenns ehexmuenocmi opeanizauii pyxy mpauc-
nopmuux 3acoéie (T3) na nepexpecmi 3 3acmo-
CYBAHHAM 2€0THPOPMAUTTHUX MEXHOTL021H
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The article deals with organizational effect-
iveness for vehicles at the junction with the use
of geographic information technologies
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Bospacramoiue aBToOTpaHCIIOPTHbBIE TOTOKU OOJIBIINX
rOpOJOB JAUKTYIOT HEOOXOAUMOCTb PEKOHCTPYKIUU CY-
MIECTBYIOMIUX M CO3/laHUS HOBBIX TPAHCIIOPTHBIX Y3JIOB.
WccnenoBanue TpaHCHOPTHBIX CUCTEM C ITOMOIIBIO NMU-
TAIMOHHBIX MOjleIell moJydaer Bee GoJiee MUPOKOe pac-
npocrpatenue 6arogapss THOKOCTU U HATJISAHOCTH IO-
JIy4aeMbIX Pe3yJIbTaTOB.

3HauUTENbHBII POCT aBTOMOOUJIBHOTO Mapka, o6bemMa
MEPEBO30K BE/ET K YBEJMUYEHUIO MHTEHCUBHOCTH J[BUXKE-
HUS, YTO B YCJIOBUSAX TOPOJIOB C WCTOPUYECKU CJIOKUB-
nielicd 3aCTPOUKON MPUBOAUT K BOSHUKHOBEHUIO TPaHC-
MOpTHOH 1pobeMbl. OCOOEHHO 0CTPO OHA IIPOSIBIISIETCS B
Y3JI0BBIX ITYHKTAX YJAUYHO-OPOKHON CeTH. 3/1eCh YBEJIU-
YMBAIOTCS TPAHCIIOPTHBIE 3a1€PKKU, 00PA3yOTCSI Ouepeu
U 3aTOPBI, YTO BbI3bIBAET CHUKEHUE CKOPOCTU COOOIIIEH NS,
HEOTIPaB/IAHHbII TIepepacXo/] TOIJINBA U TIOBBIIIEHHOE 13-
HalllMBaHUe y3JI0B M arperaToB TPAHCIOPTHBIX CPEJICTB.
[Ipu aToM Ha epekpécTKaxX, 3aHUMAIONINX HE3HAUNUTEJIb-
HYIO YaCTh TEPPUTOPUHU IOPOAA, KOHIIEHTPUPYyeTcs GoJee
30% Bcex I TII.

TepMUH «IIePEKPECTOK» 03HAYAET J060E IepeceueHre
Ha O/IHOM YPOBHE, COe/IMHeHNEe UJIN Pa3BeTBJIEHHE J0POT,
BKJIIOYAsi TEPPUTOPUIO, 00PA3yeMY 0 TAKUMU [IEPECEUECHU-
AMHU, COCJUHCHUSAMY NJIU PA3BETBICHUAMMU.

[TepexpecTok aBageTcs NIPUUNHOM U GAKTOPOM, KOTO-
pbiii cioco6erByeT BosHukHoBeH M0 [ITII, a nposeseHHbIe
HaTypHble HAGMIOMEHNST 32 PEKUMAMU JIBUKEHUS] TPAHC-
noptabix cpeacts (TC) cBUAETENBCTBYIOT O HEOOXOIH-
MOCTH pa3pabOTKU U peau3aiiil HOBBIX METOIOB MOjie-
JIMPOBAHMS JIOPOKHOTO JIBVKEHUS HA YIMYHO-Z0POKHON
cetu (Y/IC) u otieHKU ero 6e301macHOCTH.
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I[ITUM opranusanuu asusxkenus TC, peanmnzoBanHas
B IIPOTPAMMHOII cpejie

ArcGIS 9, mosBossieT omnpenenuTh UHTEHCUBHOCTH
koHbnKTOBaHUs TpaHcnopTHbIX cpeacts (TC) npu ma-
HEBpaX, CAUSHUY U TIepPeceyeHUH TPAHCIIOPTHBIX TOTOKOB
Ha IepeKpecTKe IPU Pa3jJuyHONi WHTEHCUBHOCTU JIBU-
sxenus. Bece TC maxonsarcs B reonnGopMamoHHOM MTPO-
CTPaHCTBE, KOTOPOE MOJIEJIMPYETCSI BEKTOPHBIMU CJIOSIMU,
co3nanHbiMU B cpesie ArcGIS 9.

CTpyKTypa NpoCTpPaHCTBEHHO-TOYHOH UMUTAIIOHHON
MoOJeNH

IIpocTpancTBeHHO-TOYHAS UMUTAIIMOHHAS MOJIEJIb Op-
ranuzanuu asuxenus TC paspabarbiBajioch B COOTBET-
CTBMU C JIByMsI OCHOBHBIMM npuHuunaMu. Ilepsoiit npun-
UM cOCTOUT B TOM, uTo [ITUM opranusanuu nBusKeHUS
TC npezpcraBigeT HPOCTPAHCTBEHHYIO MOJIEJIb, KOTOpas
MIOCTPOEHA Ha OCHOBE reoMH(MOPMAIMOHHON cucTeMbl. Ta-
Kasi MOJIEJIb COJIEPIKUT TeMaTHUeCKue CJIou HanboJiee Bak-
Hble s mponecca asuskenust TC 10 1 yepes nepexpecTox.

B kauecTBe TakuX CJIOCB OBLIU UCIOJb30BAHBI dJle-
MEHTBI YJINYHO-IOPOXKHOI CETH ropojia — CErMEHTHI YJIHIL,
HapPKOBOUYHbIE MECTA Ha [VIABHBIX YJIMIAX, TOYKH 0OIe-
CTBEHHOTO TATOTCHUS Ha IJIaBHBIX yJIUIAX.

Bropoit npunnun cocrout B ToM, uto [ITUM opra-
Husanuu asuskerust TC pazpabarTbiBasach KaK areHTHO-
OPUEHTUPOBAHHAS MOJIEJb, KOTOPas MO3BOJISIET MOJIEIN-
poBaTh nepeaBuKenne kaxaoro TC.

OCHOBHBIM 3JIEMEHTOM MOJICJIN SBJSETCS OIMCAaHUe
nosegeHus oobekra, To ecth TC. IITUM opranusanuu
nsuskerns TC comep:RuUT mpaBua, KOTOPBIE OMPEeIoT




IJIA KaKa0T0 obbeKTa MO/JieJIN MMOPAJOK ABUKEHUA K U TO

[epeKpecTka, yCJaoBUd NMOMCKa TapKOBOYHOIO MecCTa, I110-
KHU/IaHWe TTapKOBOYHOTO MecTa U JlajibHelllee BUKEHUE.
Kpowme Toro, mpaBua onpenensioT MoBereHIE
TC B cryyae BO3HUKHOBEHUST TPAHCIIOPTHBIX

JKEeHBI 10 06eNM CTOPOHAM OT IIeHTPAJBHON JTHHUH YNl
1 cJ0f NMHUIA, KOTOpble MOAENMPYIOT OLHOCTOPOHHEe
JBUIKEHHUE.

npoboK.

AJITOPUTM TIOBeJleHUS areHTa, KOTOPBIH
YUUTBIBAET BO3MOXKHbBIC U3MEHECHUS E€PEIBU-
JKeHust, 06001eHHO U300pakeH B BHUJE JHa-
rpaMMbl COCTOSHUI Ha puc. 1.

IITUM opranusanuu aBuxkenus 1TC
byHKIMOHUPYET HAa OCHOBE IOCTPOEHHBIX
BEKTOPHBIX CJIOEB, COJEPKallUX HeoOXo[u-
MY10 MH(OPMAIINIO O TOPOJICKOI TEPPUTOPUH,
noaydenHoix B cpene ArcGIS. Ilpocrpan-
CTBEHHO-TOYHAS MOJIe/Ib Peajii30BaHa B BUJIE
BHenrHero npuygoxkenus Kk ArcGIS u paspabo-
tana B cpene Visual Basic. MuTepdeiic moan-
sosatesns [ITUM opranmnzanuu asuskenust TC

cotepsKuT HabOp UHCTPYMEHTOB /st BBIOOpa
Kak 00JIaCTU MOJEJTUPOBAHUS, YCTAHOBJICHUS
CIlEHAPUEB MOJENUPOBAHUS, TAK U XPAHEHUSA
[OJIYYEHHBIX PE3YJIbTATOB.
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Puc. 1. lJnarpamma cocTosiHUM NpU LBUXKEHUH
areHTa Mo y4acTKy LOpOoru
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Puc. 2. OcHoBHble BEKTOPHbIE C/IOM MPOCTPAHCTBEHHON Ba3bl faHHbIX

ITapkoBOYHbIE MeCTa, PACIOJOKEHHbIE Ha YJMIAX,
MOJIEJIUPYIOTCS B BUJIE TOYEK, KOTOPbIE IOCTPOEHBI 110 00e-
UM CTOPOHAM OT LEHTPAJIbHON JUHUKM CerMeHTa YJIHIIbL.
CpenHsas AUcTaHIUA MEKAY HAPKOBOYHBIMU MECTAMU BbI-
6pana 5 merpam. CJI0il MapKOBOYHBIX MAITMHOMECT BKJIO-
yaet B ce0s Bce PUBMUECKH CYIIECTBYIOIIME IIaPKOBOYHbIE
MecTa, B TOM YUCJIe U Te, T/e MapKOBKa He pa3pelieHa, HO
TEeXHUYECKU BO3MOXKHA. [IpruMep BEKTOPHBIX CJIOEB IIPO-
CTPaHCTBEHHON Gasbl JaHHBIX IIPEACTaBICH Ha PUC. 2.

MopnenupoBanue napukenust TC B AuCKpeTHOM
IPOCTPAHCTBE M BPEMEHU

Mopesb peasuayeTcst B IUCKPETHOM MPOCTPAHCTBE U
BpeMeHM: 32 Kaxkayo urepaiuio TC MeHseT cBOE MOJI0XKe-
HUe ¢ y9eTOM CKOPOCTH JBUsKeHU (pucC. 3).
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OyTuBHOIT mHbopmanuu. TakuMu pocTpaH-
CTBCHHDBIMHU CJIOSIMU SABJISIOTCS:

- asemenTsl Y/IC B paiione nepekpecTka;

- TOYKH YCTAaHOBKHU CBETO(OPOB;

- OCH yJINIL;

- pasmemnienne TC Ha MapKOBOYHBIX Me-

= P Ortho_Kharkov_suudpi_
value

mrab 1:2000) u TabauLbl 1151 XPAHEHU ST ATPU-

crax;

- pasmenienne TC Ha mnpoesxkeil yactu
yIIuL;

- pasmernierue TC Ha mepekpecTKax.

Ha ocnoBannu MCXOMHBIX CJIOEB CTPOSITCS JIBA JIOTOJI-
HUTeNbHbIX cyosd. Cioit “IuHuUil” A1 MOJAEJTUPOBAHUS
VJIUIL ¢ ABYXCTOPOHHUM JIBUKEHUEM, KOTOPBIE PACIIOJIO-

Puc. 3. Mogenuposanue geuxkenus TC B okHe ArcGIS

Bpemennasg yactoTa MOAEIMPOBAHUS 3aBUCUT OT
cpenueit aauner TC, KoTOpoe ompemesneHo Kak 5 Me-
TpoB. B coorBercTBUM € 4eM, MHTEPBAJ BPEMEHU BBI-
6pan At=1cek, mpu ycaosuu, uto TC aBuraercs co



ckopocthio V = 18 KM/4, 4TOOBI TPAHCIOPTHOE Cpejl-
CTBO MOIVIO 32 OJMH IlIar MTEpaluu IMPOJABUHYTHCS Ha
5 M. B umMuTanmonuoit Momenn CKOpOCThb NBUKEHUS Vi
(KM/4) mepecyuThIBaeTCs B CKOPOCTh V, , KOTOpas nsme-
psAeTcs B UIMHAX MAIIMHOMECT JIJIS KasK/I0r0 MHTepBaJia
MO/leJIbHOTO BpeMeHu. MojesibHast CKOPOCTb TPaHCIOPT-
HOTO cpeJicTBa VI B MOJIeJIN IIPe/ICTaBIsAeTCs
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B xkavectBe mpumepa, ecim ckopocth 20
KM/d, JIJTHHA MapKOBOYHOTO MECTa 5 METPOB,
IIpU YCJIOBHMH, YTO BpeMs utepanuu 1 cek, To
CKOPOCTDL TPAHCIIOPTHOTO CPEICTBA B MOJIEJHN
V_ =111 ajiusb MalInHOMECTA 3a OAWH LIar
MOJIEJIBHOTO BpeMeHH, To ecth D=V, | =1, a
Videe =011

Yro6bl MOAEJIUPOBATh ABUKEHUE Ha “He-
11eJI0it”, IeCSATUYHON COCTABJIISIONIEN CKOPOCTHU
V., B MOjieJId TeHEepUpYyeTcs caydaiinoe 4uc-
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peasbHOr0 BpeMeHU. IJTY XapaKTepPUCTHUKA Ha30BaeTCs
MaKCUMaJIbHOW CKOPOCTBHIO MOJEJUPOBAHNS TIPU 3a/aH-
HOil koHurypauuu mozesu. PazpaboraHHass Mojesb

areHTa UCIOJb3YeTCsI B Cpejle MOJIeJTMPOBAHMS, B KOTO-
poii emMHUIIEN MO/IEIBHOTO BPEMEHU SIBJSIETCS CEKYHIIA.
VcublTaHus AJist onpeesneHus ObIcTpoaeiicTBUS po-
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nnrepsade [0,1]. B rakom caryvyae aBToMo0mIb
mpoaBHUTraeTcsa Ha paccrosame D=V . +1
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PaccMmoTpenHas MaTeMaTHdecKas MOJesb IPUMeHS-
ercs Kk kaxkgoMy TC, ABUIKEHNE KOTOPOTO MOJIETIPYETCSI.
Heo6xon1M0 OTMETHTH, UTO MEPE] HAYAIOM
npeojoJieHns nHTepBasa D, mpoBepsiercs cBo-
6o/leH OuepeHON WHTEPBaJ WJU HET, B IIO-
clIeflHEM cJydae JBUJKEHUe IIpeKpallaeTcs.
[Mopsanok mBuxkenus TC ycramaBimBaercs
3aHOBO, CJIy4allHO, B Ka)K/OM IIUKJie PabOoThl
agaroputma. O6006MIEHHBIN AJITOPUTM MOJICIIH-
poBanus neukenus: TC mokasan na puc. 4.

MOLITHPOBAHHSI,
/1, MOJ&TLHOTO
Bp./ell.pealTbHOTO BP.

3asaHue napaMeTpoB MOIEIHPOBAHUS
nBu:kenns TC Ha nmepekpecrtke

M akcumanbHast CKOpPOCTh

Pa6ora IITUM opranusanuyu JBUKEHUS
TC uccrnenoBana Ha npumepe IEeHTPAIBHOTO
paiiona ropona XapbkoBa, yauiel Ilymkuna-
CKOM, kak Hambojiee 3arpysKeHHON B THEBHOE
Bpemsi. MuTepdeiic nosb3oBaress g 3a1a-
HUs mapaMeTpoB aBukenus 1TC Ha mepekpect-
Ke TI0Ka3aH Ha puc. 4.

Kputepnem kadectBa paspaboTaHHON MOJETU IBU-
skeanst TC Ha mepekpecTKe ABJsIeTCs ee 6bIcTpoeiicTBIEe
MpU 9KCIEPUMEHTUPOBAHUU C MOJIEJISIMU PeaJbHbBIX CH-
crem. Ilokasartesem ObICTPOAEHCTBUS MMUTALUOHHOMN
MOJIEJIU SIBJISIETCSI MAaKCUMaJibHOE KOJUYECTBO €UHMUI
MO/IeTBHOTO BPEMEHH, MOJIEJIPYEMOTO 32 OTHY eNHUILY

Puc. 4. Mogenuposanue geuxkenus TC B okHe ArcGIS

BOJIMJIMCH HA TIEPCOHAJTBHOM KOMITBIOTEPE C TAKTOBOI ya-
CTOTOM ABYXbaAAePHOTO TIpoiteccopa — 2.16 GHz, o6bemom
oneparuBHoil mamsat — 3 I'D nox ynpasienuem onepaiu-
onHoli cucrembr Microsoft Windows Vista.

Ha pwuc. 5 mokazana 3aBHCHMOCTb MaKCHUMaJbHON
CKOPOCTU MOJICJIMPOBAHMS OT KOJMUYECTBA areHTOB IpHU
MOJIEJIMPOBAHUM IIEPEKPecTKa, KOTOPbIil coctout u3 18
CErMEHTOB MPOoe3sKeil yacT, 3 cBeTO(hOPHBIX dJIEMEHTa U
250 mamunomect. Cpea MoJeTMpPOBaHus criocobHa obe-
CIIEYUBATh PEKUM PEAJbHOTO BPEMEHU MOJEJTUPOBAHUS
mpu 715 arenTax.
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Puc. 5. [laHHble UcnbiTaHUi BbiCTpOAENCTBUA pa3paboTaHHOM MOaesH

[lesnecoobpasuocts uccaenoBanus asuxenuss TC ¢
ucnoap3oBanreM [ITUM o6ycioBauBaeTcss BO3MOKHOC-
TBHIO TIOBBIIEHNST MPOIYCKHON CIIOCOGHOCTH MEePEKPecT-
Ka 3a cYeT OpPraHu3aluy 0/ HOCTOPOHHETO JABM)KCHUS Ha
yuactke yi. Basxkanosa — yii. [lymikunckas, 63 ycTaHOBKU
cBeTO(OPHOTO PETYJINPOBAHHUS.



BriBoab1

Takum o6pasoM, HpeacTaBasgeTcsa IeaecoobpasHoi
nanpHeimee coBeprreHcTBoBanne [ITUM oprammsannnm
neuxenust TC, koTopast MOKeT OBITD [OJIOKEHA B OCHOBY
CHUCTEMBbI TOJIEPKKU TMPUHATHUS PENICHU, OCHOBAHHOU
Ha HU3KOYPOBHEBOM UMUTAIMOHHOM I'€OMO/IeIMPOBAHMN.
Cosganue TaKoi CUCTEMBbI TO3BOJIUT IIpejijiaraTb BapuaH-
TBI OPTAHU3AINN U PEOPTAHU3AINN CXEM JJOPOKHOTO JIBU-

JKeHUst, 000CHOBBIBATD 11€JI€CO00PA3HOCTD IIPUHUMAEMbIX
pelieHnii 1, B pe3yjabTare, CHIXKATh 3aTPaThl TIPU TIPOEK-
TUPOBAHUU OOBEKTOB TPAHCIIOPTHON UHMPACTPYKTYPBI.
B wactnocTn, nucnonpzoBanue IITUM 1mo3BoauT BBITION-
HUTH OleHKU 9(DDEKTUBHOCTU BAPUAHTOB OPraHU3aIuu
WUJIW PEOPTAHU3AINH TOPOKHOTO IBUKEHUS, NCTIOJIH30Ba-
HUS CBETO(OPHOTO PEryTUPOBAHU S HA TIePEeKPeCcTKaX NN
JOCTaTOYHO npocto cobmiogenusa II/I/l, 4yTo akTyaabHo
IS YJTUTL KPYTHBIX TOPOIOB.
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Ipuseodeni ocnoeni nowsmmsa i nidxoou
Kaacmepnoezo ananizy. Ilposedenuil xaacmep-
HUWHl aHai3 eKCnepuUMeHmanibHux 00CAL0NHCeHDb
8NIIUBY MPAHCNOPMHO20 3aMOpY HA PYHKUIO-
HAAbHWU cmaw 800is
Kntouosi cnosa: ¢ynxuionanvnuii cman,
KaacmepHuil ananiz, mun Hepeo6oi cucmemu

600is
[m, u

IIpusedenwvt ocnosuvle nonamus u n00xo0owvl
Kaacmepnozo ananusa. Ilposeden kaacmepolii
ananu3 3KCNePUMEeHMAaNbHbIX UCCAE008AHUL
BNUAHUS MPAHCNOPMHO20 3amopa HA QYHKUu-
OHAIbHOE COCMOsHUE 600UMENs,

Kmoueevte caosa: pynxyuonanvroe cocmo-
AHUE, KNACMEPHLI AHANU3, MUN HePEHOl
cucmemot 600umens

= yu

Basic concepts over and approaches of clus-
ter analysis are brought. The cluster analysis of
experimental researches of influence of a tran-
sport congestion is conducted on the functional
state of driver

Keywords: the functional state, cluster anal-

ysis, type of the nervous system of driver
o o

1. BBenenue

3ajaveil KJIACTEPHOrO aHajmM3a siBJsieTcsl pa3bue-
HUEe COBOKYIHOCTH 0OBEKTOB HAa OJHOPOIHBIE I'PYIIIbI,
KJIACCHI.

Kaacrepusanusa gpiasieTcss Ipoueaypoil, Kortopas
JlaeT BO3MOXKHOCTb M3YUHUTh CTPYKTYPY JaHHBIX WJIU
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noJryueHHoil Borbopku. Kiactep mepeBogauTest Kak «CKO-
IJICHUE», «CTYIIEHUE», <TPO3/b>.

Pemenunem 3ajgauu KjaacTepHOIO aHaiu3a sIBJSETCS
pasjeienue, COOTBETCTBYIOLIEE HEKOTOPOMY KPUTEPUIO
OIITUMAJbHOCTU. B kauecTBe KpuUTepus MU leJeBOl
dbyHKIMN MOXeT OBITH B3sITa BHYTPUTPYIITIOBASI CyMMa
KBaZpaToB OTKJIOHEeHUH [1].



