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2. METHODOLOGY OF BUILDING A MANAGEMENT INFORMATION SYSTEM CITY TRANSPORT
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Pedepar:

1. MeTor0 poboTH € mifBuIleHHs e(PeKTUBHOCTI YIIPaBliHHS TPaHCIIOPTHUMU [TI0TOKAaMHU Ha OCHOBI AOCJIIIPKEHHS Ta
PO3pOOKU iH(POPMALIITHUX TEXHOJIOTI 1J151 KOMIIJIEKCHOIO MaTeMAaTUYHOTO MOJIE/II0OBAaHHS TPAHCIIOPTHUX CUCTEM
MicTa i3 3aCTOCYBaHHSIM Teopii S-rinepmepex. [jisl JOCATHEHHS IOCTaBIeHOi METH HeOOXiTHO PO3B'sI3aTH HACTYIIHI
3aziadyi. 1. [[poBeCTH aHasi3 Cy4aCHUX KOMIT IOTEPHUX TEXHOJIOTIH IIPOEKTYBAHHS Ta YIIPABJIiHHS CKIA[HUMU
TPaHCIIOPTHUMU MepexaMu. 2. Po3pobutu mozesib iHPpopMaliiiHOi CUCTEMU KEPYBaHHS TPAHCIIOPTHUMU IIOTOKaMM
IJ151 i IBUIIEHHS €(PeKTUBHOCTI (PYHKLIOHYBAaHHS TPAHCIIOPTHOI Mepexi micTa. 3. [locainnuTtu MeTogu nodygoBu
KOMIT IOTEPHUX MEPEXK J1JIsl PO3TOPTAHHS CUCTEM BilJOCTIOCTEPEKEHHS 3a TPAHCIIOPTHUMM ITIOTOKAMU MiCTa. 4.

[MigumuTy eeKTUBHICTb PYHKLIOHYBaHHS iHPOPMALiTHMX CHCTEM KEPYBaHHS TPAHCIIOPTHUMHU [TOTOKAMHU. 5.



[TpoBecTy 064YMCII0OBATIbHUI €KCIIEPUMEHT HA OCHOBI MOZIEJIIOBAHHS 1151 [TepeBipKu e(PeKTUBHOCTI pe3yJbTaTiB
mociimkeHHs. OCHOBHI HayKOBi Ta IPaKTUYHi pe3ysIbTaTy pOOOTH MOJISITAIOTh B HACTYTHOMY: 1 Po3pobiieHo Mozesb
iHopmaniitHoi cucTemMu, HayKoBa HOBU3HA SKOi II0JISITa€ B TOMY, 11J0 BOHA TPYHTY€ETLCSI HA KEPYBaHHI
TPaHCIIOPTHMMMU NOTOKaMU Ha 6a3i Teopii S-rinepmepex, 1110 103BOIMIA MiABUIIUTY €(PEKTUBHICTD
byHKIIOHYBaHHS TPAHCIIOPTHOI MEPEXi MicTa. 2 YIOCKOHAIIEHO METOUKY MOGYI0BU KOMIT IOTEPHOI MEPEXKI, sIKa Ha
BiZIMiHY BiJl iCHYIOUHMX [I03BOJIsI€E MiHIMI3yBaTU KiJIbKiCTh TOUYOK PO3MillI€HHS BiZleOKamMep Ha 3aaHill TepUTOpii 3a
PaxyHOK 3aCTOCYBaHHSI HabJIVDKEHUX aJIrOPUTMIB. 3 PO3p06sIeHO METOAMKY YIIPaBiiHHS QYHKIiOHYBaHHS
iHpopMaLifiHUX cUCTeM KePYBaHHS TPAHCIIOPTHUMHU IOTOKAMU HAyKOBA HOBU3HA SIKOi I10JISITa€ B TOMY, 1110 BOHA
IPYHTYETHCS HA HEUiTKil JIOTilli Ta J03BOJIsIE TIOKPALUTH YIPAaBIiHHS iHPOPMALiliHOIO CUCTEMOIO TPAHCIIOPTHOI
MEpEXi, 3a paXyHOK 3MEHIIEHHS 4acy [TPOXOKEHHS [TI0TOKY Ha IepexpecTi. [loBelleHa NPaBUJIbHICTb aJITOPUTMY
FreeRoad. OTpumaHi anroputmu 6yi1u peasni3oBaHi Ha MOBi TporpamyBaHHs JavaScript. OCKilbKu aJlrOpUTM
FreeRoad anasnisye nuie TpaHCIOPTHY MEPEXKY Ha IMPOXOKEHHS IIOTOKY i BUSIBJIEHHSI 3aTOPIB, TO y BUMAZKY, SIKIIO
IIOTIK He MOXXe IPOWTH, [IJIs1 OTPUMAaHHS pe3yJbTaty, 1o Biobpaskae peasibHU CTaH AOpir, Ipy BUpillleHHi
[IOB'43aHMX 3a/a4, LIeH MOyJIb IOBUHEH BUKOPUCTOBYBATHC B iT€PATUBHIN B3aeMoii 3 iHmnmu. Kito4osi cioBa:
HediTKa JIOoTiKa, S-rinepmepesxi, 3a1a4i MapupyTu3atii, Mepexxa, 06’eKT iHpopMaliiiHOi cuCTeMU, TPUHLIUIL
OTITUMAJIbHOCTI, HeJTiHilTHA AHAMiKa, KOMITIOTEPHE MOJIEJIIOBaHHS, Teopis rpadis, anroputm, iHpopmariiiHi
TEXHOJIOTII, IaTYMKH, iHPOPMALLiilHi cucTeMu, IporpamHe 3a6e3rnedeHHsl, KOMIT FOTEPHI MEPEXKI.

2. The aim of the work is to improve the efficiency of traffic flow management based on the research and
development of information technologies for complex mathematical modeling of the city's transport systems using
the theory of S-hypernetworks. To achieve the set goal, the following tasks must be solved. 1. To conduct an
analysis of modern computer technologies for designing and managing complex transport networks. 2. Develop a
model of the information system for managing traffic flows to improve the efficiency of the city's transport
network. 3. Investigate methods of building computer networks for deploying monitoring systems for city traffic
flows. 4. Increase the efficiency of the information systems for managing traffic flows. 5. Conduct a computational
experiment based on simulation to verify the effectiveness of the research results. The main scientific and
practical results of the work are as follows: 1 An information system model was developed, the scientific novelty of
which is that it is based on the management of traffic flows based on the theory of S-hypernetworks, which made
it possible to increase the efficiency of the city's transport network. 2 The method of building a computer network
has been improved, which, unlike the existing ones, allows to minimize the number of video camera placement
points on a given territory due to the use of approximate algorithms. 3 A methodology for managing the
functioning of information systems for managing traffic flows has been developed, the scientific novelty of which is
that it is based on fuzzy logic and allows to improve the management of the information system of the transport
network, due to the reduction of the flow time at the intersection. The correctness of the FreeRoad algorithm has
been proven. The resulting algorithms were implemented in the JavaScript programming language. Since the
FreeRoad algorithm analyzes only the transport network for the passage of the flow and the detection of traffic
jams, in the event that the flow cannot pass, in order to obtain a result that reflects the real state of the roads,
when solving related problems, this module should be used in iterative interaction with other . Keywords: fuzzy
logic, S-hypernetworks, routing problems, network, information system object, optimality principle, nonlinear
dynamics, computer modeling, graph theory, algorithm, information technologies, sensors, information systems,
software, computer networks .
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