IcHye 6e3714 miaxo/1iB 0 MOJICIIOBAHHS 3aJII3HUYHUX CTAHIIIN. AHaJI3 ICHYIOUHNX
MOjIelield BUKOHAHUHN Y TEPIIIOMY PO3/iIi MaricTepchbkoi podotu. OTHUM 3 HETOMIKIB
OULTBIIIOCTI ICHYIOUMX MOJENICH € Te, M0 y HUX abdo B3araji He BPaXxOBYEThCA, a00
CIIPOIIEHO MOJEIOETHCS MISUTHHICTh ONEPaTUBHO-AUCIIETICPCHLKOTO TTepcoHany [2].
Pazom 3 TuM, came 1i MpaliBHUKA KEPYIOTh TEXHOJOTIYHUM KOMIUIEKCHUM
MPOIIECOM, TUM CaMUM HaJar04Yu 3HAYHUH BIUIMB Ha MiJCYMKOBI TTOKa3HUKHA POOOTH
cramii. ToMy TpuM OIIHII BapiaHTIB ONEPaTHUBHUX PIMIEHb JOLLIBHO
BUKOPUCTOBYBATH €praTU4HI MOJIEI, B AKUX JIOJUHA-0MepaTop Oepe O6e3mocepeiHIo
y4acTh y MOJICJIFOBaHHI Ta Kepye pOoOOTOIO CTaHIIIi.

Tomy Oysmo po3pobieHO  epraTUyHy MOJENb JUIsS OIIHKK PI3HUX BapiaHTIB
TEeXHIKO-CKCIUTyaTallIMHUX PIIIeHb MOKa3aJlo ii JOCUTh BUCOKY e(heKTHUBHICTh. [Ipu
IIbOMY TEXHIKO-€KOHOMIYHA OIlIHKa KOMIIJIEKCY TIUIAaHOBAaHUX OpTraHi3alliiiHo-
TEXHIYHUX 3aXOJIB BHUKOHYBaJIacs 3a JOMOMOIol (YHKIIOHATBHOI epraTU4HOl
MoJienl mapky npuOyTTs. OTpumaHe pIIIEHHS J03BOJIsI€ BHU3HAYATH PpallilOHATIBHUI
KOMIUIEKC 3aXO1B 3 ypaxXyBaHHSIM BapTOCTI MPOEKTY Ta e(deKTy Bij WOro peaiizarii.
Takuil miaxia 103BOJISIE MIABUIIUTH €PEKTUBHICTh MJIAHOBAHUX HA CTAHIlT 3aXO/IB Y
cepenabomy Ha 15%.

[1] MexaHi3Mu epeKTHBHOTO BUKOPUCTaHHS Ta PO3BUTKY MOTEHIiATy TPAHCHOPTHO-IOPOKHBOTO KOMIUIEKCY YKpaiHH.
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63-65
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The problem of technical ensuring the safety of train traffic is one of the most
important in railway transport [1, 2].

In many countries, video surveillance systems are widely used, implemented by
installing video cameras in the driver's cab, by analogy with a DVR in a car. This
form of organization of video surveillance can be implemented by additionally
equipping the monitoring system with a thermal imager (for video surveillance at
night) and a lidar (for detecting remote objects using active optical systems) [3, 4].
This type does not require a video camera communication channel at the object of
observation with the driver or dispatcher, however, it has a significant drawback in
the form of a limited range.

A more effective form of organizing video surveillance in terms of improving the
safety of train traffic is a system that provides for the installation of video cameras at
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the place of observation and the availability of communication channels with the
driver and the train control center. Such an intelligent video surveillance system has
no range restrictions (distance to the object of observation), does not depend on the
relief of the path (sharp turns, hills) or insufficient visibility due to bad weather [5].

The greatest efficiency lies in the complete integration of intelligent
communication technologies between the user, vehicle, traffic control system and
infrastructure. This concept involves implementation using the communication
infrastructure laid along the railway track.

The use of video cameras with the function of video analytics at important
facilities (crossings, bridges, tunnels) can improve traffic safety in two ways:

— promptly monitor the situation at the facility and transmit video signals to the
dispatcher in the control center or directly to the driver to make a prompt decision in
emergency cases;

— control the movement of trains in automatic mode, technically implementing the
function "driver", based on a situational analysis of the situation on the railway
tracks.

When solving the problem of improving safety and implementing the train traffic
algorithm in the “driver” mode, it is assumed that in the process of speed control, the
video surveillance system performs the function of “vision”. Therefore, the quality of
the video signal must meet the requirements of "machine vision", which are
necessary for the effective operation of the recognition devices of the intelligent
video surveillance system in conditions of high-speed train traffic. This means the
ability of video analytics to solve complex problems of predicting the behavior of
objects of observation, distinguishing many small details in a video image that are
physiologically inaccessible to the human eye. To perform such tasks, it iS necessary
to obtain high-definition and high-resolution video images, reproduction of a large
number of color shades (luminance signal) and a high frame rate. Such a broadband
and high-quality digital video signal (with a bandwidth of about 1 GHz) can only be
transmitted via a fiber-optic information transmission system. The fiber optic system
has a huge bandwidth and can provide the required signal transmission speed.

One or more video cameras are installed in places of increased danger (Fig. 1).
The built-in video analytics, implemented using a video processor at the location of
the video camera, automatically generates a control signal for the start and end of the
video image broadcast from the video camera to the central video server located at
the control center station in the event of a dangerous situation. Information enters the
driver's cab via a radio channel using base stations.
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Fig. 1. The concept of intelligent video surveillance system

Thus, to improve the efficiency of train traffic control, it is advisable to use an
intelligent video surveillance system with distributed video analytics. The processed
information in the video server will be sent to the central processing unit and used for
interval control of train traffic.
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