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The need to use satellite technologies on rolling stock is caused by further
prospects for the development of the railway, including the transition to high-
speed traffic, as well as an increase in the intensity of traffic on highways [1, 2].

Under such conditions, the key to success is bringing to a higher quality
level of transportation management and train traffic safety. And this, in turn,
requires fundamental changes in the field of coordinate-time support for the
operation of railway transport. It is necessary to have the most accurate
information about the location of the rolling stock at any time of the day and in
any weather, to be able to control its movement and the state of on-board
systems [3, 4].

One of the innovative directions in railway transport may be the introduction
of integrated train traffic control systems, dynamic monitoring of the state of
infrastructure and rolling stock using the Global Navigation Satellite System
(GNSS) [5].

With the help of satellite technologies, railway services and facilities are
provided with a guaranteed opportunity to know at any point on the railway
network with high accuracy the location of passenger and freight trains, control
their movement, the status of on-board systems and integrate this data in
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dispatch traffic control centers and traffic control centers.

By means of GNSS in railway transport it is possible to carry out:

— control of the location of independent mobile units on hauls and stations;

— construction of interval control systems;

— determination of the coordinates of railway track objects for the
construction of geographic information systems;

— construction of digital models of the railway track for the purpose of
building systems for monitoring the location of independent rolling stock at
stations and hauls, building interval control systems, determining the deviation
parameters of the planned and altitude position of the railway track;

— construction of track measuring and modernization of track fitting
complexes.

Satellite monitoring of railway transport, which is a system for monitoring
moving objects, built on the basis of navigation systems, radio communication
equipment and technologies, computers and digital maps, is used to Solve
transport logistics problems in automated transportation management systems.

The principle of operation is to track and analyze the spatial and temporal
coordinates of the rolling stock. Two monitoring options are possible: online —
with remote transmission of coordinate information and offline — information is
read upon arrival at the control center (station, depot).

A mobile module is installed on the rolling stock, consisting of the following
parts: a satellite signal receiver, modules for storing and transmitting coordinate
data. The mobile module software receives coordinate data from the signal
receiver, writes it to the storage module and transmits the data using the
wireless networks of mobile operators. The received data is analyzed and issued
to the dispatcher in text form or using cartographic information.

The system of satellite monitoring of railway transport provides:

— determination of the coordinates of the location of the rolling stock, its
direction, speed of movement and other parameters: consumption of electricity
or fuel, temperature in individual subsystems, etc.;

— control of compliance with the traffic schedule — accounting for the
movement of vehicles, automatic accounting for the delivery of cargo and
passengers to specified stations;

— collection of statistics and optimization of routes — analysis of the routes
traveled, speed limits, consumption of electricity or fuel of the rolling stock in
order to determine the best routes;

— ensuring safety — compliance with the rules and safety standards in the
process of train movement along the route.

Thus, the introduction of satellite technologies makes it possible to achieve a
qualitatively higher level of traffic safety and rail transport management.
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OcTanH1 POKU BUSIBIWIIMCS CKJIAQAHUMH JJIS CBITOBOI TYPUCTHUYHOI ramysi. Y
pe3ybTaTi IMHUPOKOTO OXOIUICHHS KOHTHHEHTIB manaemiero Covid-19 2020 p.
OTOJIOCHJIM HaWTIPIIUM POKOM B icTOpii Typu3My. He BijHOBMIIACS TTOBHOIIIHHO
1 JSUTBHICTH TYPUCTHYHOTO cektopy y 2021 p., KoM TpHUPICT TYpPHUCTIB
nocsrayB smiie 11 %, mo crtano pe3yiabTaToMm Jii 0OMEXKEeHb Ha TOJIOPOXKI B
Oaratbox kpaiHax. Bemmki namii mokmagamucs Ha 2022 p. [Hivicno y 2022 p.
KUIBKICTh MIXKHAPOJIHUX TYPHUCTIB 3pocia OUIbII HIXK yABIYl mopiBHSIHO 3 2020-
2021 pp. 1 cBiTOBa TypHCTHYHA Tally3b poO3Moyaja MOCTYNOBE BiJIHOBJIEHHS.
[{ikaBuM € TO# (paxT, M0 1O crajgaxy KOpPOHABIPYCY INIOOAIbHUM TYpUCTUYHUN
CEKTOp TPOTATOM JAECATUIITH JTEMOHCTPYBAaB Maibke Oe3rmepepBHE 3POCTaHHS:
KUIBKICTh MIKHApOJHUX MpUOYTTIB 3pocina 3 277 mun y 1980 p. no maiike 1,5
mipn ocio y 2019 p. 3BuyaiiHo sik 1 B Oyap-sikiil cpepi Oy Kpru30BI MOMEHTH,
30kpema BukJInKaHi cnainaxoM SARS-emiaemii y 2003 p. 1 GiHAHCOBOIO KPU30IO
2008 p. OgHak, oOcATH CKOPOUYEHHS! TYPUCTHUYHOTO MOTOKY B Ti mepioau Oynu
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