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Traffic lights are basic means of traffic control in
cities. It is necessary to adjust function parameters of
traffic lights depending on vehicle movement for efficient
traffic control. So, improvement of existing or
development of new algorithms for traffic control at
signalized intersections is an urgent target.

Control algorithm is a set of single-valued rules for
processing data about traffic flow parameters at
intersection, resulting in one or another control action [1].

Recently the algorithms with fuzzy logic have been
applied in traffic control systems [2, 3].

The authors have improved fuzzy algorithm for traffic
control, features of which are given in [4]. The
determination of green light duration is the control action
in this algorithm. Input linguistic variables are volume of
arrival flow and queue length at some approach.

Fuzzy control algorithm is implemented in MATLAB
using Fuzzy Logic Toolbox.

The model of signalized intersection Levytskoho str. —
Tershakovtsiv str. — Dorosha str. (Lviv), developed in
MATLAB, was chosen for research of intersection
functioning with fuzzy control algorithm. Description of
this model is given in [5].

Functioning of control system in which fuzzy
algorithm is used (fuzzy control system) has been
compared with functioning of fixed-time control systems:
existing and calculated for given arrival flow volume.

It was defined that the usage of fixed-time control
system, calculated for given traffic conditions, will be the
best, if arrival flow volume is invariable. But if the
volume has an abrupt increase (even short-term) the usage
of fixed-time control will not be reasonable as long as the
value of the average and maximum queues has a sharp
growth. However, fuzzy system adapts to traffic
conditions at intersection well, and with a slight growth of
queues at one approach smaller queues can be reached at
other approaches.
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Y pobomi onucamo neuimkuii anzopumm KepyganHa
PyXom HA pezybO6aHOMY nepexpecmi, Kepylouum piuieHHAM
AKO20 € 6CMAHOGIEHHA MPUBATIOCHI 0036LIbHO20 CUCHATLY 6
MOMeRm 11020 66imKHenHA. Bcmanosneno, wio 3acmocysanns
Ub020 anzopummy € OOYINbHUM, OCKIIbKU O0Q€ 3MO2y
nOKpawjumu AKicms ma ehekmugHicms podomu nepexpecma.

KmouoBi caoBa —
HepexpecTs, HediTKa Jorika.

KEpPYyBaHHS PYyXOM, pETYIbOBaHE

l. BcTtyn

CBiTi0opHa CHTrHaNi3alliss € OCHOBHHUM 3aCO00M
KEepyBaHHs JIOPOXKHIM pyxoM y Micrtax. [ms Toro, mo6
pEryNIoBaHHS IOTOKIB Oyno e(eKTUBHHM, IOTPiOHO
OOIPYHTOBYBATH PEKUMHU POOOTH CBITIIOPOPHOI CUTHAII-
3alii 3 ypaXyBaHHIM iHTEHCUBHOCTI PyXy TPaHCIIOPTHHX
3aco0iB. OTKe, BIOCKOHAJICHHS iCHYIOUMX ab0 po3pod-
JICHHSI HOBUX aJITOPHUTMIB KEPYBaHHSI PYXOM Ha PEryibo-
BaHHX TIEPEXPECTSIX € aKTYaTbHUM 3aBJAHHSIM.

Il. AHani3 icHyrouYnx anropuTmis KepyBaHHS

AJITOpUTM KepyBaHHS — Ii¢ HaOip OJHO3HAYHUX MPaBUI
JUIsl OMpalfoBaHHs iH(oOpMalii Npo HapamMerpu peantbHUX
TPAHCIIOPTHUX IIOTOKIB Ha IIEPEXPECTi, B PE3yNbTaTi YOro
BUPOOJISIETHCS TA UM iHINA Kepyroda ais [1].
3a cnocoboM ormpaitoBanHs iH(opmanii, mo Hajaxo-
JIUTh B KEPYIOUHH TPUCTPIH BiJl TPAHCIIOPTHUX AETEKTO-
piB, aJTOPUTMH 13 3BOPOTHIM 3B’SI3KOM JJIsI KEPYBaHHS
PYXOM Ha i30JbOBaHHMX HEPEXPECTSIX MOALISIIOTH HA TPU
TpyNH, HAWITOUIMPEHIIUMH 3 SIKHX € aJTOPUTMHU TepIIol
rpynu [1]:
— QITOPUTMHU, B SKHX MUTAHHS IIPO MOTPeOy MepeMu-
KaHHs CHT'HaJTy BUPILIYEThCS 3a iHpopMalli€ero mpo
CTaH IepeXpecTsi B JAHOMY IMKJI PEeryIIOBaHHS;

— QITOPUTMH CTATUCTUYHOI ONTHMI3allil;

— QITOPUTMHU BHIIAJIKOBOIO IIOIIYKY KEPYBaHHS, IO
HaWKpaIle BiAMOBIIa€ yMOBaM PyXy.

OcraHHIM YacoM B CHCTeMax KepyBaHHS JIOPOXKHIM
PYXOM TIOYMHAIOTh 3aCTOCOBYBATHCh aJTOPUTMH, SIKi
BHUKOPHCTOBYIOTh HEUITKY JIOTiKY [2, 3]. bijbmicTs 3 HUX
TAKOXX MOXXKHA BIJIHECTH IO aJrOPUTMIB KepyBaHHS
nepimoi rpynd. THUINOBUMH KepYIOUMMH BIUIMBAMH Y
TaKUX aJITOPUTMAX €:

1) BCTaHOBJIEHHSI TPUBAJIOCTI JJO3BIJIBHOTO CUTHAITY;

2) pillleHHsI TIPO TPOJOBXKCHHA a00 NPHUIUHEHHS
TOpiHHS JO3BIJIBHOTO CUTHAITY;

3) pimieHHs PO  BEIMYHY MPOJOBKEHHS
CKOPOYEHHS J03BIJILHOTO CUTHAITY;

4) Bubip HacTyIHOI (a3u;

5) BU3HAUCHHS YMOB PYyXy Ha MEPEXPECTi.
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[ll. XapakTepuctuka
HEeYITKOro anropuTMy KepyBaHHS

ABTOpaMH BJIOCKOHAJICHO HEYITKUI aJrOPUTM Kepy-
BAaHHS PYXOM, XapaKTEPUCTHKY SKOTro HaBeAeHO y [4].
KepyrounM pilleHHsIM y [IbOMY aJTOPUTMi € BCTaHOB-
JIEHHS TPUBAJIOCTI JIO3BIJIBHOTO CHTHATY. BXiqHUMHU JIiHT-
BICTUYHUMH 3MIHHUMH € IHTCHCUBHICTh IPUOYTTS TpaHC-
MOPTHUX 3ac00iB Ta JOBXKHMHA Yeprd Ha BiJIIOBiITHOMY
HAIpPSMKY.

Jlns iHTEHCHMBHOCTI NpPUOYTTS aBTOMOOLTIB Ta JIOB-
JKUHU YEPTH BBEACHO HEUITKI 3MIiHHI «MaJjiay, «CEPEIHs»,
«BEJIHKA» Ta «IYy)XE€ BEIHKay», ISl TPUBAJIOCTI CUTHATY —
«Iy)Xe KOPOTKHUI», «KOPOTKHUI», «CepenHii», «I0Brui» i
«ayxe nosruit». baza mpaBui ckiagaeTbcs 3 MIICTHA-
LT HEYITKUX BUCIIOBIIIOBAHb.

HeuiTkuii anroput™ KepyBaHHs pyXOM peai3oBaHO B
cepenoruili MATLAB 3 BukopucTaHHsM makera Fuzzy
Logic Toolbox B iHTEpakKTHBHOMY PEXUMI 32 JOIIOMOTOI0
rpadiyHMX 3aco0iB pelaryBaHHS 1 Bi3yaizallii BCiX
KOMITOHEHTIB CHCTEMH HEUYITKOI'O BUCHOBKY.

3aJIe)KHICTh TPUBAIOCTI JO3BUIBHOIO CHUTHATY BIJ
JIOBXKMHH Yeprd Ta IHTEHCHBHOCTI MPHOYTTS (IOBEPXHIO
BiJIryKy) HaBEJEHO Ha puUC. 1, 3 SKOro BHIHO, IO i3
301IBIIEHHSM 1HTEHCHBHOCTI NPUOYTTS aBTOMOOLIIB 10O
MepexXpecTsi Ta JOBXHUHU YEPrH TPUBAIICTH JO3BIIHHOTO
CHTHAJY 3pOCTae.

Puc. 1. 3anexcnicmo mpusanocmi 0036inbHo20 cucHany
80 iHmMeHcusHOCMI NPUOYMMsL Mma 008UCUHU YepeU
Ha nioxodi 0o nepexpecms

3BepTaHHsA 10 HEUYITKOrO aJTOPUTMY KepyBaHHS IS
BH3HAYCHHSA TPHUBAJIOCTI O3BUIBHOI'O CHUTHATY BifOy-
Ba€ThCS OE3MOCEPEAHBO Tepell HOro BBIMKHEHHSM IS
TIEBHOTO HAIPSIMKY PYXy aBTOMOOLTIB Ha MEPEXPECTi.

IV. MogentoBaHHA poboTH nepexpecTs

Jis  nmocnipkeHHsT (DYHKUIOHYBaHHS TepexpecTs 3
HEYITKMM aJrOPUTMOM KEpYBaHHS pPYXOM BHOpaHO
MOZENIb PEryIbOBAHOIO IepexpecTs Byil. JleBuubkoro —
Bya. TepmakoBuiB — Byi1. Jlopoma (M. JIbBiB), CTBOpeHY Y
cepenoBuili MATLAB. Xapakrtepucruky 1i€i momerni
HaBenieHO Y [5]. YV mpoMy JociimKeHHI BUOpaHO raMma-
pO3IIOALN iHTEpBaJiB MK aBTOMOOLISIMH, IO IpUOY-
BAlOTh JI0 IIEPEXPECTs, OCKLIBKU BCTAHOBJIEHO, IO 32
TaKoOro PO3NOJUIY pe3yabTaTH MOJETIOBAHHS HalKparue
Y3TOKYIOTHCS 3 peabHUM JaHUMH.

PoGora cucremu kepyBaHHS, 1110 BUKOPHCTOBYE HEUiT-
KUH alropuT™M (HEYITKOI CHCTEMHU KEpYBaHHsI) ITOPiBHIO-
Bajach i3 pOOOTOI0 JKOPCTKHX CHCTEM KEpYBaHHS:

ICHYIOUOi Ha IepexpecTi Ta po3paxoBaHOi IS 3aJaHOl
IHTEHCHBHOCTI TPHOYTTSA. PO3risiHyTO 7 MOXIMBHX CH-
Tyaliil Ha mepexpecTi, SKi BKIOYAIOTh HE3MIHHY 1HTEH-
CHBHICTH MPUOYTTS 000X IOTOKIB, HAasBHICTh HE3HAYHOT'O
Ta Pi3KOro 3pOCTaHHS IHTEHCUBHOCTI B OJJHOTO Ta B 000X
MOTOKaX.

Y MozentoBaHHI pOOOTH ITEpeXpecTst MPOTITOM TOANHH
JUI PI3HUX MOXJIMBUX CHTYyalllii BCTaHOBIIEHO, IO 3a
HE3MIHHOI 1HTEHCHBHOCTI TPHOYTTS aBTOMOOUIIB 10
MepexpecTsi  HakKkpaimle BHKOPHUCTOBYBATH  JKOPCTKY
CHCTEMY KEpYyBaHHs, pO3paxoBaHy Ha IIi YMOBH pyXYy.
BukopucranHs iHIIOT KOPCTKOi 200 HEYITKOI CHCTEMH
MIPU3BOJUTH JI0 YTBOPEHHS OUIBIINX CepeHbOI Ta MAKCH-
MaJIbHOI 4epr. 3a He3HAYHOIrO 301IBIICHHS IHTCHCUBHOCTI
pPyXy poOoTa >KOpPCTKOi CHCTEMH KepyBaHHS, PO3paxo-
BaHOI Ha TMEBHI YyMOBH DPyXy, € 3a1oBiibHOIO OjHaK 3a
3HAYHOTO 3POCTAaHHs IHTEHCHBHOCTI (HaBiTh KOpOTKOYAC-
HOT'O), 3aCTOCYBaHHs JXOPCTKOi CHCTEMHU HEIOIIJIbHE,
OCKIJIBKM TpU I[bOMY PIi3KO 3pOCTal0Th 3HAUYECHHS
cepeqHbOl Ta MAaKCUMAaJbHOI JIOBXKHH 4Yepru. Y CBOIO
Yyepry HeuiTKa CHUCTeMa aJanTyeThCsl 0 YMOB PyXy Ha
MepexpecTi Ta 3a HE3HAYHOTO 301IbIICHHS Yepry (30Ub-
IICHHS TPHUBAJIOCTI 3a00POHHOIO CHUTHAIY) Ha OJHOMY
HaNpsIMKY, MOXYTh YTBOPIOBATHCh MEHII JIOBKHUHHU
Yepry Ha 1HIIOMY.

BucHoBOK

[HTeHCHBHICTh peaNbHUX TPAHCIOPTHHX IIOTOKIB
BIPOAOBXK MOOM HE € TMOCTIHHOI, a 3 BiJMOBIIHUMHU
KOJIMBAaHHSMH Ta 30ypeHHSAMH. 3aCTOCYBaHHS pPO3PO0-
JICHOTO HEYITKOr0 ajJropuTMy KEpyBaHHS pPYXOM Ha
peryJIbOBaHOMY IEPEXPECTi Aa€ 3MOT'Y MOKPAIIUTHU SIKICTh
Ta eQeKTUBHICTL pPOOOTH TMepexpecTs 3a pPaxyHOK
PalliOHANBHIIIOr0  PO3IOJUTY TPUBAJIOCTI JAO03BIIBHUX
CHUTHAJIB Yy LMK pPErylioBaHHsA, IO B KIHIEBOMY
pe3yabTaTi MIiHIMI3ye IOBKHHHM 4Yepr Ha MiAXonax 0
MepexpecTsl.
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