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OAO "HayuHo-uccneoBaTeNbCKUA MHCTUTYT TenesnaeHms”

YnyulleHne CyLLeCTBYIOLLMX METOA0B N3MEPEHUIA
B CETSIX LMPOBOro a(MPHOro TeNEBU3NOHHOIO BELLAHNS

PaccMoTpeHbl COBPEMEHHbIE METOAbI U CPeACTBA U3MEPEHMA, NPUMEHSIEMbIE B POCCUICKIUX CETAX Lucpo-
BOr0 3(hMPHOr0 TENeBM3MOHHOIO BelaHus. MpeanodkeHbl Crocobbl MOBbILWEHNS 3DHEKTUBHOCTU N 06bEKTVB-

HOCTU U3MepeHUii B LMPOBOM TeNeBUAEHUM.

Undposoe TenesngerHune, DVB-T2, T2-MI, uameputenbHblili KOMMNAEKC, aHaNN3aTop TPAHCMNOPTHOrO NOTOKa,
LUMpPOBOIN N3MEPUTENbHbIA NPUEMHUK, KAYECTBO BOCMPUATMSA

B cBA3M C OCTATOYHO A/INTESIbHBIM NepexoaoMm B
Poccun K uUMpoBOMY 3(UPHOMY TeNeBU3UOHHOMY
BeLaHMIO CNnoXunacb Henpocrtas cuTyauusa C nsme-
peHuAMN B TeneBuaeHNN. Ha HavanbHOM 3Tane yka-
3aHHbI nepexoj npefycmatpuBan CTPOUTENbCTBO
CeTM B COOTBETCTBMM C €BPOMEACKMM CTaHLapTOM
DVB-TL OrteyecTBeHHble MNPeLNPUATUSA, 3aHMMAIO-
Lmecs Npou3BOACTBOM METPOAOrMYeCKOoi annapary-
pbl, ANUTENBbHOE BpeMa paspabaTbiBann U3MepUTESb-
Hble KOMMJIEKCbl, COBMECTMMbIe C [aHHbIM CTaHAap-
TOM. PerfiaMeHTHble AOKYMEHTbI, B KOTOPbIX ycCTa-
HaBNMBalOTCA TPebOBaHWMA U METOAbl MPOBEAEHUS
N3MepeHnii, TakKXXe COCTaBMSNCL C Y4eToM Tpebo-
BaHWii cTaHgapta DVB-T. PeweHne lMpaBuTenscrea
P® o nepexoge Ha ctaHgapt DVB-T22 npuseno kK
HEMPUrogHOCTU pa3paboTaHHbIX CPEACTB N3MEPEHNIA
[ONA UCNONb30BaHWUA B CETAX LUPPOBOro aupHOro
TeneBnAeHnd, Tak Kak ctaHgapt DVB-T2 ucnonssy-
eT TEXHONOrMKn, He coBMecTuUMble ¢ DVB-T (nomexo-
3awmnTHoe KogmposaHue LDPC u BCH, mopynauus
256-QAM, 32K OFDM u gp.). OTeyecTBeHHbIE pas-
paboTuMKn  MeTponoruyeckoro  06opynosaHus,
npexge OpuMeHTMpOBaHHble Ha ctaHaapT DVB-T, He
CMOIIN B KOPOTKME CPOKMW MpefoCTaBUTb U3MEpPU-
TeNbHble KOMMIEKCHI 418 KOHTpons ceTeih DVB-T2,
a yTBEpXAeHHble (MM TOTOBALWMECH K YTBepX[e-
HWI0) [OKYMEHTbI, perfnameHTupytoLime Tpe6oBaHns u

deneparbHan Lignesas nporpaMvi. Passu e TerepaayoBeLLpHVA B
Pocouiickoii depepauym Ha 2009-2015 rogel'. YTBepkdgHa Mo-
CTaHoBMEHVeM [TpaBuTenbcTea Pocouiickoli denepaym ot 3 fe-
kaﬁpﬂ 2009 1. Ne985. URL: http://minsvyaz.ru/ru/documents/3606/
‘I‘pomlm 3a0enpH/ [MpaBITErECTBEHHON KOMVIOO/M M0 pasBATIHO

TerepamoBeLLpHVA OT 22 ceHmsopA 2011 . Ne3 URL: http://rirs.u/
offdoc/read/30/

Pacnopsixerie MpasumenbCcTBa Pocouiickoi denepaLym ot 3 Mep-
Ta 2012 1. Ne287-p. URL: http://rtrs.ru/offdoc/read/28/

MEeTOAbl NPOBEeAEHNS N3MEPEHMIA, 0Ka3annucb BO MHO-
roM HeakTya/ibHbl 1 TPeboBanu CyLLeCTBEHHON ne-
pepaboTkn. B CBA3N C 3TMM BO3HUK HefOCTaTOK
(BNNOTb [0 OTCYTCTBUSA) OTEYECTBEHHbLIX W3Mepu-
TeNlbHbIX CPEACTB, HEOOXOAMMBIX ANS HACTPOMKM U
noAfepXaHus TpebyeMblX XapaKTepucTUK LUPPOBLIX
CUCTEM Mepefayn TeneBM3UOHHON MHAGOopMaLuK, 4To
ycyrybnanocb OTCYTCTBMEM BBEfEHHbIX B [AeiCTBME
aKTyaslbHbIX PErnaMeHTHbIX JOKYMEHTOB.

B HacTosLee Bpemsa CUTyaums NOCTENEHHO MeHs-
eTca K nydwemy. B ceHTAa6pe 2014 . BBEAEH B AeliCTBUE
locypapcTBeHHbIn cTaHgapt TOCT P 55696-2013
"TeneBugeHve BellaTenbHoe uudposoe. [lepegato-
Wee obopypoBaHWe O/ LM(PPOBOro HaseMHOro Te-
NeBU3NOHHOro BelwaHusa DVB-T/T2" [1], ycTaHas-
NVBAIOLLNIA OCHOBHblE MapaMeTpbl pagunonepeaaryu-
KOB, TeXHWYeckue TpebOBaHMA K pajuonepesaTyu-
KaM 1 MeToAbl NPOBEAEHMS U3MepeHWA B CeTsAX
DVB-T/T2. Ho yunTbiBas Majblii OMbIT 3KCnayaTa-
unn ceTeid LMgpoBoro aupHoro sewaHus DVB-T2
N cnabyto KOppensuuio NofoXKeHNA cTaHgapTa ¢ pe-
3ynbTaTaMy NPakTUYECKUX WUCCNeA0BaHUA, MOXHO
NPeanonoXmTb, YTO MeToAbl W3MEpPeHWi, npegno-
)KEHHbIe B CTaHapTe, NoTpebyoT f0paboTKu.

TUNOBON KOMMJIEKC WM3MEPUTENLHOIO 060pyao-
BaHMA NS CUCTEM LM(POBOro 3PUPHOro BelLaHus
ctaHgapta DVB-T/T2. CornacHo FTOCT P 55696-2013
TUMOBOI KOMMEKC M3MEPUTENIbHOTO 060pyA0BaHMS
4na cucTeM LM(POBOro 3(hMPHOro BELLAHUA CTaH-
fapta DVB-T/T2 pfo/mkeH BK4aTb B cebs cnefy-
oL me npmobopsbI:

- TeHepaTop TeNEeBU3NOHHOIO LM(POBOro CUrHana;

- M3MepuTenbHbIA UndpoBoi npuemHuk DVB-
TIT2;

- aHa/smM3aTop CreKTpa;

- aHa/sM3aTop TPaHCMOPTHOIO MOTOKa.
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Puc. 1

CTpyKTypHas cxema [/1e MPOBefeHUs Takux nusme-
peHunii npuBedeHa Ha puc. 1 [1]. Ansa ocyuiecTsieHus
M3MEPEHN Ha BXOA nepejaTumka OT reHeparopa uc-
MbiTaTeNbHbIX CUTHaN0B NOLAKOT 3TaNOHHbIA LUdpo-
BO MOTOK, COAepXaliuii CUrHasbl TeNeBU3NOHHbIX
UCMbITaTeNbHbIX TabNL, AN TECTOBLIX BULEOCHOXKE-
TOB. [lanee n3MepuTeNbHbIM LM(POBLIM MPUEMHU-
KOM W aHann3aTopoM CMeKTpa KOHTPO/IMPYIOT napa-
MeTpbl nepegayn. JononHWTENbHO Nepefady KOHTPO-
NUPYIOT HabnlogeHremM nepefaHHOro BUAEOCHOXKETa
Ha 3KpaHe TeNeBM3MOHHOrO NpUemMHMKa. Ha skpaHax
Te/IeBU3NOHHbIX MPUEMHUKOB [O/MKHbI OTCYTCTBOBATb
NCKaXXEHWS TeNEBU3NOHHBIX N306PaXXEHWIA, & N3MepeH-
Hble NapaMeTpbl LO/MKHbI COOTBETCTBOBATL 3HAYEHUAM,
onpegeneHHbIM B cTaHaapTe [1].

OfHVM 13 HeA0CTaTKOB NPeAOXEHHOM Ha puc. 1
CXeMbl AIBASETCA OTCYTCTBME B Heill aHanmsaTopa
TPaHCMOPTHbLIX MOTOKOB. XOTA yKa3aHHbIA npubop u
BXOAWUT B COCTaB TMMOBOIO KOMMJEKCa U3MEpPUTENb-
HOro o6opyfoBaHUA AN cUcTemM LMGpoBOro agup-
Horo BellaHusa ctaHgapta DVB-T/T2, ero npumeHe-
HWe He NpeAyCMOTPEHO CXemoii Ha puc. 1. KoppekT-
HOCTb CTPYKTYpPbl U CUHTAKCMCA TPAHCMOPTHOIO Mo-
TOKa, MOSly4YeHHOro nocne AeMOAyNALUU paguocur-
Hana B LM(POBOM M3MEPUTE/IbHOM MPUEMHUKE, fB-
NAETCA He0OXOAMMbIM YCNI0BMEM /15 BOCMPOM3Bee-
HWUS TENEBM3NOHHOM NpPOrpamMMbl Ha 3KpaHe Te/eBu-
30pa 6e3 uckaxeHuii. CnefoBaTeslbHO, He06XOAMMO
NOATBEPXKAaTb OTCYTCTBME OLWMO60K B LM(PPOBOM
TPaHCMOPTHOM MOTOKe Ha BbIXOAe LU{POBOro msme-
pUTENIbHOTO MPUMEMHMKa MpW MOMOLM aHanmsaTopa
TPaHCMOPTHOrO MOTOKA, (PYHKLUMOHWUPYIOLLErO B CO-
oTBeTcTBUM C PekomeHgaumein ETSI TR 101 2903 u
FOCT P 52592-2006 [2]. B aTOM cfyyae CTPYKTyp-
Has cxema Ans W3MEepeHWi napamMeTpoB LMGPOBbLIX
pafivornepesaTynKoB LO/MKHA UMETb BUL, NPeAcTaB-
NEHHBbIN Ha puc. 2.

ETSI TR 101 290 Digital Video Broadcasting (DVB); Messurenent
quicklines for DVB systerrs. URL: // hitp:/Amawvetsi.org/oeliver/etsi_tr
/101000 101C99/101CA0/01.03.01 60/tr_101C90v010301p.pdf

Puc. 2

MOHUTOPWHT NapameTpoB LUPPOBLIX pagmno-
nepefaTynKoB B Npouecce BewaHUA. XoTA METOA
n3mepeHuii, NpeanoxeHHoli B FTOCT P 55696-2013,
npegHasHayeH A1 NPUEMOCAATOYHbLIX WCNbITaHWMA,
cepTUuKaummn, BBOLA B IKCMayaTauuio W perna-
MEHTHOr0 KOHTPO/N MepefaTtynkoB, C HEKOTOPbIMU
OroBOpPKaMu ero LenecoobpasHo NPUMEHATb U Mpu
MOHUTOPUHre B MpPOLECCe 3KCnyatauun paguone-
pepatumka. lMpu akcnayatauuu paguornepegaTymka
DVB-T/T2 Ha paguonepefarolinx LeHTpax Ha ero
BXOf MOJaeTcs He 3TanOHHbIA MOTOK C reHeparopa
MCNbITaTeNbHbIX CATHANO0B, a LU(POBOIA NOTOK, No-
NYYEHHbI MO KaHany CBA3M (ONTMYECKOMY, CMYTHU-
KOBOMY, Kabe/lbHOMY Uin Ap.), CoAepKalyuii Tenesu-
3MOHHbIe nporpammbl. Mpu pacnpocTpaHeHUn Cur-
Ha/10B MO KaHanaMm CBA3W Ha HUX BIUAIOT Pas3inyHble
fAecTabunmsvpytowne akTopbl, Noj BO34EACTBMEM
KOTOPbIX UCXOAHbIV LM(PPOBOIA MOTOK MOXET cylie-
CTBEHHO UCKaxaTbCA. Ha BXof paguonepefaTynkos
DVB-T2 nogaeTcs LM(poBoi NoTok B (hopmate T2-Ml,
B KOTOPOM KPOMe TefeBM3MOHHBIX MporpaMm rnepe-
HOCATCA JaHHble 0 peXxumax paboTbl LUPPOBLIX ne-
pefaTymKkoB, METKW BpPeMeHu AN OopraHvsauuun of-
HOYaCTOTHOI ceTn W gpyras cnyxebHasa nHhopma-
uma. Tak Kak pexum paboTbl paguonepefaTymka
DVB-T2 yctaHaBnuBaeTCA B COOTBETCTBMM C [aH-
HbIMKW, MONYYEHHbIMW K3 noToka T2-MI, uenocT-
HOCTb CTPYKTYpPbI MOTOKA B LIE/IOM 1 KaXJ0ro naketa
B OTZAE/bHOCTN B BbICLUEl CTENEHW BaXKHa U Hanps-
MYl BAMUSET Ha CTabuibHOCTb paboThbl NepefaTymka.
PekomeHgaumns ETSI TR 101 290 sepcun 1.3.1 perna-
MEHTUPYET NapameTpbl, Onpejenatolmne LenocTHoCTb
notoka T2-Ml, 1 MeTOAUKY UX U3MEPEHNS.

B OAO "HWWUT" aBTOpOM HacTosLleli cTaTby
MpOBefieH 3KCMEPUMEHT C LIeNbI0 OLEHKN BAUAHUA
ownboK B CTPYKType notokosB T2-MI Ha paboTy pa-
avonepegatumka DVB-T2 1 Ha BO3MOXHOCTb npue-
Ma TEeNneBW3MOHHOro curHana tenesputenem. [ng
NpoBefeHNA 3KCMepuMeHTa pas3paboTaHbl anropuT-
Mbl BBOZA OLIMOOK B 3Ta/IOHHbIA NOTOK T2-MI, dop-
MUpYeMblii reHepaToOpOM TefeBM3MOHHbIX WCMbITa-
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Tun ownbkn T2-Ml
BK/10UNTb BBOZ, OLINGBOK
Owwnbka 11.2.2.1 nT2MI_packet_type_errorii
Owwmbka 11.2.2.2 "T2MI_packet_payload_error"
Owwmbka 11.2.2.3 nT2MI_packet_count_error"
Owwubka 11.2.2.4 "T2MI_CRC_error"
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Owwmbka 11.2.2.6 nr2MI_plp_num_blocks_errorn
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OkHo craryca

PaspelueHve BBoga OWMOKN T2-M|

YacToTta nosissieHnst owmbkmn T2-MI

50

odo+4 o0gdgw

BkntounTh BCe

BbIKNounTH Boe

MapameTpbl MPUMEHEHbI
VcxoaHblIli TpaHCMOPTHBIV NOTOK BYAET AOMO/HEH Hy/lb-MakeTamm A0 AOCTWKEHWs GUTOBOV ckopocTw 36.141 Mout/c
Yncno FEC 610KOB A/151 JaHHOTO PeXuMa He [O/MKHO MpeBbiaTtb 202

MpyMeHnTbL

Puc. 3

TeNbHbIX curHanos M-420. PaspaboTaHHbIe anropuT-
Mbl annapatHo peann3osaHbl B MJINC ¢ nomollbo
A3blKa onucaHua annapatypsl Verilog HDL. Ynpas-
NeHne BBOAOM OLIMGOK OCYLLECTBASETCA C NOMb30Ba-
Tensckoro MK no wuHTepdelicy USB ¢ nomouisto
rpadmyeckoro nHtepeiica nonb3osarens (puc. 3).

padimyecknii MHTepdeiic Nonb3oBaTens Mo3Bo-
NseT yCcTaHaBAMBaTb TUMN OWW6GKW, BBOAWMOW B no-
TOK (BO3MOXHO BBOAUTb OAHOBPEMEHHOIO0 HECKO/b-
KO OLIMBOK), a TakXe 4acToTy MOABMIEHUA OLUMOKM.
B xoge akcnepumeHTa B notok T2-MI npegHame-
peHHO BBOAMnack owunbka "T2MI_CRC_error"”, cocTo-
ALLAA B UCKKEHUN MHDOPMALIMOHHbIX BUT B MakeTe T2-
MI [5]. Mpn BbIGpaHHLIX AN 3KCNepUMeHTa napa-
meTpax cetm DVB-T2 uHgpopmaumsa, oTHoCAWAACH K
ofHoMmy T2-kagpy, nepefasanach C noMoLLbo 204 T2-
MI-nakeToB. YacToTa nosiBNeHUs OLIMOKM 3ajaBa-
nacb TakuMm obpasom, 4yTobbl OHA BO3HMKana rnepuo-
Anvecku oavH pa3 3a 70 T2-kagpos B O4HOM U3 na-
KeToB T2-MI. Takum o06pa3om, TONbKO OAUH U3
204 «70 = 14 280 naketoB T2-MI cogepxxan OLM6KY.
YunTbiBag, 4TO paccuymnTaHHas 4NTeNbHOCTb T2-Kag-
pa B BblGpPaHHOM pexume cocTasfifgna nNpubNU3N-
TeNbHO 217 mc, nepuog nosiBeHUA NpefHaMepeHHo
BBefeHHOI owunbku 0.217 <70 «15 c.

VickaxXeHHbI1 NoToK T2-MI nogaBancs Ha BXOf
mogynstopa DVB-T2 no uHTepgeiicy ASI. K Bbixo-
Ly Mogynstopa NoACOeAUHEH ObITOBOW TENEBU3NOH-
HbIA MPUEMHMK C BO3MOXHOCTbIO Npuema pagamnocur-
HafoB cTtaHgapta DVB-T2, ¢ nomoublo KoToporo
OCYLLLEeCTBASANCA BU3YallbHbI/i KOHTPO/b.

Ha puc. 4 npefcTaBnieH XypHan cobbiTuiA Mogy-
nartopa DVB-T2, Ha BX0f KOTOpPOro nopasascs npeg-
HaMepeHHO MCKaXKeHHbI NoToK. Coob6LEeHNs B Xyp-
Hase oTobpaxarTca CHKU3y BeepX. CoobLLeHns ¢ no-
psakoBbIMM HOMepamu 0003, 0011, 0018 csupgetens-
CTBYHOT O CpbIBE CUHXPOHM3aLMW BXOLHOTO MOTOKa,
BbI3BaHHOM NosBAeHneM ownbku "T2MI_CRC_error".
BpemMeHHOI MHTepBan MeXay YKaszaHHbIMW CO6bITU-
SIMW COBMajaeT C pacCYMTaHHbIM U paBeH Npuo6n3mn-
TenbHo 15 c. Heo6XxoAayMo OTMETWUTb, YTO MOAYNSTOP
DVB-T2 He uvH®hOpMUpYeT Mofb3oBatens 0 Tune u
KO/IMYeCTBE Mpou3oLenx oWwnbokK, a Nnb KOH-
cratmpyet (hakT CpblBa CUHXPOHM3ALMM BXOLHOIO
notoka. CpblB CMHXPOHU3aLMN NPUBOAUT K mpona-
[JaHvio paguocurHana Ha BblXo4e MoaynsTopa W,
CflefloBaTe/IbHO, K MponafjaHnio un3obpaxeHus Ha
3KpaHe NOLK/IIOYEHHOr0 K MOAYNATOPY TefieBU3NOH-
HOro npvemHuka. CoobLeHns ¢ NOopAaLKOBbIMU HO-
Mepamu ggg6, ggl3, gg2g (puc. 4), CBUAETENLCTBY-
IOT O BOCCTAHOB/IEHUW CUHXPOHM3ALUU BXOLHOIO



Event Log

0021 7001” 2015-03-16, 12:09:18 , TS-Primary Alarms, ALL OK
0020 7021. 2015-03-16712:09:18 4 TS Primary Svnc Loss. Ok
0019 7001, 2015-03-16, 12:09:17 , TS-Primary Alarms, Present
0018 7021, 2015-03-16, 12:09:17 , TS Primary Sync Loss, Fail
0017 1600, 2015-03-16, 12:09:17 , subKute On, No TS Lock
0016 1600, 2015-03-16, 12:09:16 , subKute On, Modulator Restart
0015 1601, 2015-03-16, 12:09:06 , subKute Off, Modulator Restart
0014 7001, 2015-03-16, 12:09:02 , TS-Primary Alarms, ALL OK
0013 7021, 2015-03-16" 12:09:02 , TS Primary Sync Loss, Ok
0012 7001, 2015-03-16, 12:09:02 , TS-Primary Alarms, Present
0011 7021, 2015-03-16, 12:09:02 , TS Primary Sync Loss, Fail
0010 1600, 2015-03-16, 12:09:01 , subMute On, Modulator Restart
0009 1601, 2015-03-16, 12:08:50 , subMute Off, Modulator Restart
0008 1601, 2015-03-16, 12:08:49 , subMute OFf, No TS Lock
0007 7001, 2015-03-16, 12:08:47 , TS-Primary Alarms, ALL OK
0006 7021. 2015-03-1612:08:47 4 TS Primary Svnc Loss. Ok
0005 1600, 2015-03-16, 12:08:47 , subHute On, No TS Lock
0004 7001, 2015-03-16, 12:08:47 , TS-Primary Alarms, Present
0003 7021, 2015-03-16, 12:08:47 , TS Primary Sync Loss, Fail
1

Puc. 4

noToka He 6onee 4yem 4yepe3 1 ¢ nocne BO3HMKHOBE-
HWNS OAUHOYHON OWKN6KK B NoToke T2-MI. OnbITHbIM
nyTeM YCTaHOB/IEHO, YTO C MOMeHTa BOCCTaHOB/e-
HUSA CUHXPOHM3AL MU BXOAHOMO NOTOKA 40 NOSBNEHUS
paguocurHana Ha BbIXxoge nepegaTymka DVB-T2
npoxoguT okosno 5 c. Kpome TOro, TenesmsnoHHOMY
NPUEMHUKY TaKxe TpebyeTca BpeMs 418 yCTaHOB/e-
HWA CUHXPOHU3ALMN C BXOAHbLIM CUrHanoM. B utore
M3006paxXeHne Ha TeNleBU3MOHHOM MpPUEMHUKE BOC-
CTaHaBs/MBanoCh T0/bKO 4vepe3 9... 11 ¢ nocne noss-
NEHMs 0AVHOYHOM oWN6KK B noToke T2-MI Ha Bxoge
moaynatopa DVB-T2.

B pesynbtaTe nNpOBEAEHHOr0 3KCNepuMeHTa
YCTaHOB/MIEHO, YTO Hannuve faxe OAWHOYHON OG-
Kn "T2MI_CRC_error" (kak v no6bIX gpyrux owu-
60K, onucaHHbIX B PekomeHfauuu ) B notoke T2-Ml
NpUBOAUT K CpbiBY paboTbl pagmonepefarymka
DVB-T2 u, cnegosatesnbHO, K NponafgaHunto nsobpa-
XKEHWA Ha 3KpaHe abOHEHTCKMX TeNeBU3NOHHbIX
NMPUEMHUKOB Ha OLWYTWMbIA WHTEPBaN BPEMEHM.
Kpome Toro, paguonepegatunk DVB-T2 He o6napga-
€T BCTPOEHHLIMW CPeACcTBaMMW ONpefeneHns Tuna u
KO/NYeCTBa OLLUMOOK BO BXOAHOM MOTOKe, TaK Kak He
ABNAETCA U3MEPUTE/NbHbIM CPEACTBOM, YTO HE MO03-
BO/IIET CBOEBPEMEHHO BbISIBNIATL M YCTPAHATL NpU-

ETSI TR 101 290 ... . URL: // hitp/Awnncetsi.orglcliverfetsi. tr
/101000_101C99/101C90/0L03.0L 60/r 101C90V0L030Lppelf

uynHy c6oeB B TenesewaHun. CneposaTefibHO, AJiS
NpoBefeHNA M3MEpPEeHWi A B NpoLecce aKcnayartauuu
pagvonepefaTymkos ctaHgapTa DVB-T2 Heobxoaum
HenpepbIBHbIA MOHUTOPUHT NoToka T2-MI Ha Bxoge
nepefaTymka BO BPEMS BeLlaHWA paguvoCUrHana B
aup. MOHUTOPUHT [LOMKEH OCYLLEeCTBAATLCA C MO-
MOLLbIO  aHanM3aTopa TPaAHCMOPTHbLIX  MOTOKOB,
(DYHKUMOHAM KOTOPOro MO3BOJISET aHanM3nMpoBaTtb
notoku T2-MI B cooTBeTCcTBUMN C fOKYMeHTOM Al4-1.
OfHako B TpeboBaHWAX K aHanusatopy TpaHCnopT-
HOro noToka, yctaHosneHHbIX [OCT P 55696-2013,
HeT YyKa3aHua Ha Heob6Xo4MMOCTb OnpeeneHus
ownbok B nMoToke T2-MI, uTo TpebyeTca ucnpasuTb
B CNleflyt0LLMX pefakumax cTaHaapTa.

CTpyKTypHas cxemMa MOHWUTOPWUHra napameTpoB
LUMDPOBLIX pafMonepesaTynKoB B NPOLIECCe BELLaHUS
npegcrasneHa Ha puc. 5. Cxema COfepXUT fBa aHau-
3aTopa TPaHCMOPTHbIX MOTOKOB. Ecnu aHanuvsartop
TPaHCMOPTHOIO MOTOKA MOAAePXUBaeT (YHKUMIO of-
HOBPEMEHHOr0 MOHUTOPUHIa ABYX v 6onee Lupo-
BbIX MOTOKOB, TO MPUMEHEHWe [BYX aHasM3aTopoB
M36bITOYHO. B yKasaHHOM cryyae LenecoobpasHo
NMPUMEHATL OMH aHaNM3aTop TPaHCMOPTHOrO MoToKa
[N5 OQHOBPEMEHHOr0 MOHWTOPUHIa MOTOKOB Ha BXO-
[ie 1 Ha BbIX0Ae LupoBoro paguonepesaTymnka.

MpeLnoXeHHbI cNOCO6 MOHMTOPMHIA NapameT-
POB 3(MUPHBLIX LMGPPOBLIX pajguonepesaTynkos B
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Puc. 5

npouecce BewaHusa (puc. 5) obecrneynBaeT KOHTPOb
OCHOBHbIX MapaMeTpoB TpakTa nepejayut LUQPOBbIX
TeNeBU3NOHHLIX nporpamM. B OAO "HUNT" paspa-
60TaH KOMM/IEKC CPeacTB U3MepeHuid Ans LnpoBbIX
paguonepesatynkos DVB-T2 [3], [4]. N3mepuTens-
Hble nNpuOOpbI, BXOAsLLME B COCTaB KOMIJIEKca,
MPpOoLWIN UCNbITAHWUA U BKIOYEHbI B [OCYApCTBEH-
HbI1 peecTp CPeAcTB M3MEPEHMUIA.

O6beKTMBHAA OLEeHKa KadvyecTBa u3obpaxe-
HUA 1 3ByKa. KayecTBo M306paXKeHNs 1 3ByKa B Te-
NEeBU3NOHHBIX MporpamMmmax, AoCTaB/seMblX abOHEeH-
Ty, ONpeLenseTca He TONbKO OTCYTCTBMEM OLINGOK K
cboeB B KaHane nepegaun. CHUXeHMe MX KayeCTsa
MOXEeT NPOUCXOAWUTb, B YACTHOCTU, Ha CTaguu npo-
M3BOACTBA TENEBM3MOHHOM nporpammbl, npu ob6pa-
60TKe BMAEO- W ayAMOCUTHANOB U WX KOMMpeCccuu.
M306paxeHmne Ha 3KpaHe NPUEMHMKA MOXEeT BO MHO-
rMX Cnyvyasax cofepxxatb apTetakTbl U UCKAXKEHUA U
npu 6e3oWwnboYHOl paboTe KaHana cBa3n. Hanpw-
Mep, upe3MepHas KOMMpPeccus BMAEOCUrHana, 0co-
6eHHO BO BpeMS AMHAMWYHBLIX CLEH, MPUBOAMT K
nosBNeHMI0 6M0YHOW CTPYKTYpbl Ha M306paXKeHUw,
CWIbHO 3aMeTHOl YenoBeyecKoMy rnasy. Kpome To-
ro, o6opyaoBaHie 06paboTKM TENEBU3NOHHbLIX CUT-
Ha/l0B MOXET BblfjaBaTb Ha BbIXO[, YEPHbIW UM "3a-
MOPOXEHHbIIA" Kafgp, KOrja CUrHan Ha BXode OTCyT-
CTBYET WM CWU/bHO WCKaXKEH, MPUYeM TakKoi curHan
BOCMPUHMMAETCS CUCTEMOI Mepefayn Kak KOppekT-
HbIA U U3nyyaeTcs B aump. VcKaxeHns Takoro pofa
CYLLLECTBEHHO CHWXAIOT Y[0BMETBOPEHHOCTL Tene-
3pUTENst KayecTBOM AOCTaB/SEMOW TeNeBU3NOHHOIA
MH(popMaLum nnbo NpMBOAAT K HEBO3MOXHOCTY ee
BocnpuATus. C Apyroi CTOpPOHbI, He BCerga Hanuuue
OWNBOK B CTPYKTYpe LUPOBOro NnoToka NpUBOAUT K
3phexTy, BOIHUKAIOLLEMY NPW MOBPEXAEHNN NOTOKA
T2-MI, - K cpbiBY TeNE€BU3NOHHOW TpaHCAALUN.
Hanpumep, B/MAHWE WCKAXEHHbIX WH(OPMAaLNOH-
HbIX 6UT B LM(POBOM TpaHCNOPTHOM MoToke MPEG-
2 TS Ha nepefaBaemoe TeeBM3WOHHOE K306paxe-
HVEe Hanpamylo 3aBUCUT OT BaKHOCTW [aHHbIX, ne-
PEHOCUMbIX B MOBPEXJEHHOM MakeTe, U OT Konuye-
CTBa NOBPEXAEHHOW nHopmaummn. Owmnbka B TpaHc-
MOPTHOM MOTOKE MOXET MPMBECTM Kak K nponaja-
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HUIO TeNEeBU3NOHHOIO M306paXKEeHMUs, TaK 1 BOBCE He
MOB/MATL Ha BU3yaSibHO BOCMPUHVMAEMOE 3pUTENIEM
KayeCTBO Te/IEBU3MOHHON nporpammbl. Takum 06pa-
30M, OWWMbOKa, OnpefeneHHas aHanM3aTopoM TpaHc-
MOPTHOrO NOTOKa, He BCerja CBUAeTeNIbCTBYET O CHU-
XXEeHWM KayecTBa LM(POBLIX TENEBU3NOHHbLIX MPO-
rpamm, JOCTaBNSAEMbIX HACENEHMIO.

MeToa 00BEKTMBHOM OLEHKM KayecTBa TeneBu-
3MOHHbIX MpoOrpaMm B WHOCTPaHHOW nuTepatype
nNpuHATO 0603Ha4aTb TepMmHOM "Quality of experi-
ence (QoE)", uto B nepeBofe O3HauyaeT “KayecTBoO
BOCMPUATUA" 1AW "KayeCcTBO BreyaTneHusa". YKasaH-
HbIA MeTO4 He MpefycMaTpuBaeT M3MEPEHUS TEXHU-
YecKuX napameTpoB TpakTa nepefayn, OCHOBHOE
BHMMaHWe B HEM Y[eNfeTcs aHanu3y n3obpaxeHus u
3BYKa, OMpefefieHN0 BCEBO3MOXHbIX apTe(hakToB U
VCKaXKEHWI, BAUAIOWMNX HA BOCMPUATUE TeneBu3un-
OHHbIX Mporpamm Tenesputenem [5], [6].

CyulecTBytolas MeToAMKa NPoOBeAeHUs U3Mepe-
HWii B ceTaX LuUpoBOro TeneBMAEHUS, YCTaHOBMEH-
Hasa cTaHgapTtom [1], npeanonaraeT WHCTPYMEHTasb-
HbIli KOHTPO/b TOMBKO TEXHUYECKUX NapaMeTpoB KaHa-
na CBA3W, N0 KOTOPOMY TeNeBW3MOHHbIE MPOrpaMmbl
focTaBnAlTCA 40 3puTeneid. KauecTBo nepegaBaemo-
ro TeeBU3NOHHOTO U306paXXeHNs MpU 3TOM OLEHMBa-
€TCS NNLb C MOMOLLBK BW3YyanbHOrO0 KOHTPONS, a
KOHTPO/Nb 3BYKOBOFO COMPOBOXAEHUS TeNeBU3NOH-
HbIX MPOrpamm CTaHAapTOM He orosapusaetcs. lMpu-
MeHEeHWe U3MEPUTENIbHBIX CPeACTB, 06LEKTUBHO OLie-
HMBAIOLLMX KAYeCTBO LMPOBbIX TENEBU3NOHHbIX MPO-
rpaMm, Ans MOHWUTOPMHIa ceTeil adimpHOro umdpo-
BOFO TeNeBM3VOHHOIO BELLaHWA He NpeaycMOTPEHO
LeCTBY O MMY pernaMeHTHbIMU AOKYMEHTaMU.

[na aBTomatm3auumM OLEHKU KavecTBa UUpo-
BbIX TENEeBU3NOHHBLIX MPOrpamm, TpaHCAUPYeMbIX
HaceneHuto, a Takxke A1 NOBbleHNA 00beKTUBHO-
CTU Y 3(h(HEKTUBHOCTU CYLLECTBYIOLMX METOAOB W3-
MepeHuii Ha pagmonepejaloLLuX LeHTpax TpebyeTtcs
NPYMEHEHUE W3MEPUTENbHBLIX KOMMIEKCOB, M03BO-
NAWMX OAHOBPEMEHHO OCYLLECTBAATb KaK KOH-
TPO/Mb NapamMeTpoB TE/IEBU3WOHHOIO TPakTa, Tak ”
OUeHKy KayecTBa Bocnpustua (QoE). OcHoBOW Ta-



KX KOMM/EKCOB MOXeT CTaTb TWUMOBON KOMMAEKC
N3MEpPUTENIbHOTO  060PYAOBaHWSA, OMWUCAHHbIA B
FOCT P 55696-2013, B KOTOPbI/A AOMKHbI ObITb A0-
6aBfeHbl M3MepuUTeNbHblE CPeACTBA ANS OLEHKM Ka-
yecTBa BOCNPMATMA. KauyecTBO BOCMPUATUA MOXeT
OLeHMBATLCA ONpeAeneHNeM CneayroLWwmnx MUCKaxe-
HWUI N306paXKEHMNS 1 3BYKaA:

- rponagaHue n3obpaxeHus, nponagaHue 3ByKa;

- "YepHbIA" Kagp, "3aMOpo3Ka" BMAEOCUTHANa;

- 6104Has CTPYKTYpa N306paKeHNs;

- "nmeperpyska" ayguo, HU3KWIA YPOBEHb ayavo
(TwnHa).

YXe cerofHsa nosBfOTCA OTeYECTBEHHbIE Cpej-
CTBa W3MEPEHWiA, OCYLLEeCTBAAIOLWME OOBEKTUBHYIO
OLEHKY KayecTBa M306paxeHus n 3Byka. B OAO

"HUWNT" paspaboTaHa cepusi aHanusatopos ATC-3,
Mo3BONAOWNX OLHOBPEMEHHO OMpejensTb  Kak
OWN6KN B CTPYKTYpE W CUHTAKCWUCE LMUDPOBLIX
TPaHCMOPTHLIX MOTOKOB W MOTOKOB T2-MI, Tak u
NCKaXXeHWa B nepejaBaeMOM TefleBU3MOHHOM U306-
paxeHuu u 3Byke [6]. B HacTodwee Bpems Hayarta
npoueaypa nposefeHns oCcyfapCTBEHHbIX WCMbITa-
HWA aHanm3atopoB ATC-3 c nocnegyrowum BKIHO-
yeHneM B [TOCyfapCTBEHHbIV peecTp CPeacTB M3Me-
peHuit. icnonb3oBaHWe aHanM3aTopoB Takoro Tuna B
KOMMAeKcax CPeAcTB U3MepeHWin ana cuctem agup-
HOro UM(poBOro BelaHns 6yfeT CcrnocobCTBOBaTh
YNYULLEHNIO KayecTBa TefieBU3MOHHbLIX Mporpamm,
[0CTaBNsieMbIX HaceneHuto Poccuiickoii ®egepauun.
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