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[Tpu mapaMeTprdecKkoil HASHTU(PUKAIMU KCIIOJIB30BAHbI 3HAYEHUS BXOJHBIX MapaMeTpoOB
HIIC, CITH u JIY, mony4yeHHbIE B pe3ynbTaTe OOpaOOTKH MPOW3BOJCTBEHHBIX CTATHCTHUYECKHX
JaHHBIX C TEXHOJOIMYEeCKHX arperatoB ydactka «Kymbcapbel-ATeipay» HedTenpoBoga «Y3eHb-
ATbIpay».

BobiBoabl. Takum 00pa3zom, B paboTe MOIydeH MOAXOA K CTPYKTYpPHOW MACHTU(DUKAIUN H
METOJIMKA TapaMeTpU4YecKol HJIEHTU(PUKAIUN MaTeMaTUYECKUX MOJeNeld MPOU3BOICTBEHHBIX
OOBEKTOB Ha TMpPHUMEpPE TEXHOJIOTUYECKUX arperaTtoB He(TempoBoga € YYETOM HEUYETKOCTH
HEKOTOPBIX MapaMeTpPOB Ipoliecca nepekayku. Ha ocHOBe MOJIy4YeHHBIX Pe3yJIbTaTOB MOCTPOCHBI
maremaruueckue wmoxaenu CIIH, HIIC wu JIY wucciegyemMoro ydactka MarucTpallbHOTO
HedTenpoBoaa Y3eHb-AThIpay ¢ y4€TOM HEYETKOCTH HEKOTOPBIX MapaMeTpOB.
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THE CIRCUITS OF THE NETWORK MONITORING SYSTEM FOR DIGITAL
TERRESTRIAL TELEVISION BROADCASTING IN KAZAKHSTAN
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Master of of Radio engineering, Electronics and Telecommunications 2" year Physico-
Technical Faculty L.N.Gumilyov ENU, Astana
Supervisor — Prof. A.S.Nogai

Introduction

The relevance of the topic is that since 2015 in Kazakhstan, digital terrestrial broadcasting
operates throughout the country. For high-quality broadcasting of television and radio channels, a
network monitoring system of all equipment is required that ensures the smooth operation of the
Television Broadcasting Center. As the country is gradually moving completely from analogue to
digital broadcasting, the operation of all equipment at each radio-broadcasting station plays a huge
role in the work of the Television Broadcasting Center. Therefore, twenty-four hours a day to
monitor these equipment.

For the purposes of remote monitoring and equipment management, for the first time in
Kazakhstan, the system is created to ensure continuous quality control of terrestrial digital
television broadcasting which creates the possibility of remote management by the sending centers
of the whole country.
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Figure 1 — Generalized scheme for monitoring the network of digital terrestrial broadcasting

Figure 1 shows a generalized scheme for monitoring the network of digital terrestrial
broadcasting. The system is built on a two-level hierarchy:

- level 1 - collection and processing of information on the status of the network DTV and its
elements;

- Level 2 - accumulation and processing of received information to fill the knowledge base
of the expert system.

All modern equipment is produced with the possibility of external monitoring (via SNMP)
and transmission via communication channels. Information about the condition of the equipment
and the quality of the transmitted TV signal is collected automatically in the servers of the System
Center that gives the chance of flexible reaction to arising malfunctions in work of the network
equipment. The knowledge base of the G2 expert system is filled with collected information on
equipment malfunctions and measures taken to restore it, which in the future makes it possible to
have recommendations on same and similar cases of network failures in the work of the network.

Figure 2 shows a map of the Center of Monitoring and Controlling the Network (CMCN) of
the digital terrestrial television in Kazakhstan
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Figure 2 — Center of Monitoring and Controlling the Network (CMCN) of the digital
terrestrial television
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Features of network monitoring:

- allows at any time to have information about the current state of the equipment;

- in the case of critical events, a message is received about this;

- immediately goes to the observation point;

- messages about events are stored in the database, during the whole operation time;

- continuously recorded the most important parameters of the equipment;

- the system allows you to remotely control transmitters, change modes of operation, turn on
/ off;

- The system allows you to remotely control the transport stream analyzer: change the mode
of operation, turn on / off;

- the possibility of connecting to the system of remote monitoring and monitoring of
additional equipment.

The main tasks of the (CMCN):

- monitoring the status of the DTV network in real time;

- definition of emergency objects of the network and coordination of the restoration of their
operation;

- automatic registration of all events on the network and compilation of a database
SKCHepTHOﬁ CHUCTEMBI,

- acceleration of network recovery procedures with the help of an expert system

Figure 3 shows a list of regional centers of digital television broadcasting in Kazakhstan
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Figure 3 — List of regional centers of digital television broadcasting in Kazakhstan

SNMP The protocol is designed to cyclically poll the status of remote objects in order to
monitor predefined parameters. With the help of this protocol, the monitoring and control procedure
can be performed with a sufficiently large number of remote objects. The system includes servers
with installed software and automated controllers at remote sites of the network. The system is built
on a hierarchical basis and the Monitoring Centers have access to the entire network without
exception. The system is flexible and can be configured to perform various types of tasks. The
operator at his workplace sees the network status visually (or Specific objects in the zone of its
responsibility). The system automatically records changes in the status of the monitored objects and
signals this to the operator. The system allows you to display information in a graphical form,
generate various types of reports on the demand of the operator. Figure 4 shows a hardware signal
diagram that is sampled by the SNMP protocol for a certain period of time.

Each transmitting center is equipped with a managed switch, which directly connects the
equipment installed at the transmitting center. Through the Ethernet interface the commutator is
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connected to a computer network TCP / IP, to which the computers of users of the system and the
central server are also connected. With the help of a special program, system users can connect to
devices which are connected to the network and receive information about the current state of the
device at the sending center, control the operation of these devices. Data acquisition and
management via SNMP protocol are also available.
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Figure 4 — Hardware signaling diagram, interrogated by the SNMP protocol for a certain
period of time

Capabilities of the monitoring system:

- the system allows to determine the state of the integrity of the object, its climatic
parameters and the presence of power supply;

- The system allows you to determine the physical parameters of equipment installed on the
object and connect to the network;

- the system allows to control the parameters of receiving, processing and passing the TV
signal and its qualitative characteristics;

- if an abnormal situation occurs with respect to any of these parameters, the system
instantly signals an alarm and enables the operator to determine a specific area / block whose
parameters are outside the established thresholds;

- information about the malfunction is presented in a tabular form, as well as on the
mnemonic diagram;

- The operator has the opportunity to determine the cause of the accident, send the repair
team to restore the equipment, monitor the progress of the restoration work;

- The system allows you to keep a history of events at the site and draw up appropriate
reports.

Figure 5 shows the mnemonic diagram of the digital terrestrial television network
monitoring system.

Figure 5 - Mnemonic diagram of the equipment for the digital terrestrial television network
monitoring system
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Conclusion

Continuous monitoring of the network is necessary for the high-quality operation of digital
terrestrial broadcasting equipment. This allows to identify the critical state of equipment and restore
the normal operation of digital terrestrial broadcasting in time.
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APXUTEKTYPA JIJIsI CAHHXPOHHOM MHOTI'OCTOPOHHEM
AYTEHTUOUKAIUHU C UCTIOJIBb3OBAHUEM BUOMETPUH

AO0auMaHOB A03aJ1 ACBIpXaHOBHY
Maructpant EBpasuiickoro HaimoHajibHOTrO yHuBepcuteTta uM. JI.H. 'ymunena
Hayunsiii pykosoaurens — L. XK.Cennos

B nmnocnegnee Bpemss MIMPOKO pacnpocTpaHEHA AMCTAHIIMOHHAS WHAUBUAYaJIbHas
ayTeHTHUKaus Ha ocHOBe OmomeTpun. OJHAKO HECKOIBKO CYIIECTBYIOIMX OW3HEC-CUCTEM H
MPOLIECCOB YacTO TPeOYIOT OJHOBPEMEHHOTO y4YacTHsl HECKOJIBKHUX CTOPOH B PEKHMME peasbHOTro
BpeMeHHu. Kpome TOro, HOBBIE MPOIECCHI JJIEKTPOHHOTO OW3HECA MOTYT OBITh pPeaM30BaHBI
TEXHOJIOTHEH, KOTOpas TO3BOJIAET HECKOJIBKHM YYaCTHUKAM MPOXOJIUTh ayTEHTH(PHUKAIIUIO
CUHXpOHHO. B 9TOi cTaThe paccMOTPEHO pasziuuue MEXAY TPAJIUIMOHHBIMUA TPOIECCAMU
JOKYMEHTO00O0pOTa, KOTOphIE TpeOYyIOT MHOTOCTOPOHHEH ayTeHTU(UKAIUW OT CHHXPOHHON
MHOTOCTOPOHHEH ayTeHTH(]HKAIUA, HEOOXOAUMOW B OHW3HEC-CICHAPUSIX M TMOTPEOUTEIBCKUX
cueHapusix. IlpenjokeHa HOBas CHUCTEMa W METOJ MHOTOCTOPOHHEH ayTeHTH(PUKAIUU U
aBTOPHU3ALIMHU C HCIIOIb30BAaHHUEM OMOMETPHUH B PEAIbHOM BPEMEHHU.

Pacrymas uHIuBHayanbHas UIACHTH(HUKAIMS C WCMOJIB30BaHUEM OMOMETPUU CTaHOBHUTCS
HIMPOKO pachpocTpaHeHHOW. OHAKO HECKONbKO CYIIECTBYIOIMIMX OH3HEC-CHCTEM U IPOIECCOB
TpeOYIOT CHHXPOHHOTO YYacTHs U ayTCHTH(PHUKAIMU HECKOJIBKUX CTOPOH B PEXHUME pPeasbHOTro
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