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1 Kpatkue TeopeTndeckue CBECHUS

1.1 Opranuzanus Poccuiickoit cetu uppoBOro TeI€BU3MOHHOTO BEIIAHUS

ba3oBbIM MOHATHEM, JEXKAIlUM B OCHOBE peanu3auuu [Iporpammsl, siBiseTcs
MYJBTUIUIEKC, OMPECNIAeMbIil KaK MakeT TEeJICBU3MOHHBIX KaHAJIOB, PaJHOKAHAJIOB,
NPEACTaBIAIONINN CO00M  MepedyeHb TENEBU3MOHHBIX KaHAJOB M PaJUOKaHAJIOB,
TEJIEPATUOTPAHCIALMS KOTOPBIX OCYUIECTBJISIETCS C HCIOJIb30BAaHUEM OJHOTO
paaguovactoTHOro kanaia. [Iporpamma mpemycmarpuBaeT (GopMUpOBaHUE TPEX
OCHOBHBIX M HECKOJIbKUX JIOMOJHUTEIbHBIX MYJITUILIEKCOB. [ JIaBHBINM ynop cienan
HAa peajlM3alio [EepPBOr0 MYJIbTHUIUIEKCA; MPEANoJiaraeTcs, 4YTO peann3alrus
MOCIIEAYIOIUX MYJIBTUILIIEKCOB Oy/I€T MPOUCXOAUTH CYIIECTBEHHO mpoiie [4].

Pa3Butue cetu Bemanus.

Coznanne 1uppoBoi cetd 1-ro MyJbTHIUIEKCA OCYIIECTBISIETCS Ha OCHOBE
JNEUCTBYIOIIMX OOBEKTOB rOCYAapCTBEHHOM ceTu TenepanuoBemianus. [Ipoobpazom
u(ppOBOM CETH PACIPOCTPAHEHUS 1-TO MYIBTUIUIEKCA BBICTYMAeT EHUCTBYIOIIAS
CETh PACIPOCTPAHEHUS MPOrPaMM OTKPHITOro akmuonepHoro obmectBa (OAO)
«IlepBblii KaHa», oOecrieunBalONas HA CETOAHSIIHUA J€Hb MaKCUMAaJIbHbIA OXBAaT
HACEJICHUsI Ha3eMHBIM >(QHUPHBIM BellaHHEM. B 3TOM cilydyae KOJIMYECTBO OOBEKTOB
rocyJapCTBEHHOM CETH, MOJJISKAIIUX JAOOCHAIICHUI0 000pyJoBaHUEM IU(POBOro
Bemanus, coctapisier 6500 equnuil. [Ipu 3ToM coznaBaemasi CeTh UMEET CIEAYIONINE
OCHOBHBIE TEXHHUUYECKUE U IKCIUTyaTallHOHHBIE XapaKTePUCTUKU:

— crangapt Bemanus DVB-T2, nudposas komnpeccuss MPEG-2, MPEG-4;
— o0opysoBaHWE TMO3BOJIIET HCIOJIb30BaTh CHUCTEMBbI YCIOBHOTO JOCTyHa B

COOTBETCTBHUH CO CTaHJIaPTaMU, IPUHATHIMH BeIlaTEIbHBIMU KOMIIAHUSIMH;

— Hucxois u3 TpeOOBaHUN M HOPMATHBOB SKCIUTyaTallMOHHOW HAJEKHOCTH,

OCYUIECTBJISIETCS. PE3epBUPOBAHUE OOOPYAOBaHUS, a TaKke oOecreyruBaercs

BO3MO>KHOCTh IUCTAHIIMOHHOTO KOHTPOJIS U YIIPaBJICHHUS,

— o0opyaoBaHue paboTaeT B KPYTIIOCYTOYHOM PEIKUME;

5



— TMpUEeMHOE U mepenaroniee nudpoBoe 00OpPyIOBaHWE U AHTCHHO-(UICPHBIC
YCTPOWCTBA pa3MENIAlOTCd Ha TEXHUYECKHUX OOBEKTaX C MaKCUMAaJbHBIM
MCIIOJIb30BAaHUEM CYIIIECTBYIOIIUX CUCTEM UHKEHEPHBIX KOMMYHHUKALIUM.
Coznanve 1 nocienyromas KcrryaTanus cetedl HudpoBoro TeJlIeBU3MOHHOTO

BellaHusl TpeOyeT OCHAIEHUs OKCIUTyaTallMOHHBIX CIYXO0 TOCyAapCTBEHHOTO
oreparopa CBS3U COOTBETCTBYIOIIUM KOHTPOJBHO- U3MEPUTETbHBIM
o0opynoBanueM. THUIIOBOI KOMIIEKC U3MEPUTEIBHOIO O0OPYAOBAaHUSA ISl CHCTEM
DVB-T/T2 B MUHUMaNIbHONW KOMIUICKTAIIMN BKIIOYAET T€HEPATOP TEIIEBU3MOHHOTO
CUTHAJIa U TECTOBBIN MPUEMHUK (II€PEHOCHOM KOMIUIEKT), a B TIOJIHON KOMILJIEKTALIH
— JOTMOJIHUTENIBHO K HUM aHAJIM3aTOp CIEKTPa U aHAIIM3aTOP TPAHCIIOPTHOTO MOTOKA
(cTanmoHapHBIN KOMILJICKT).

[lepBoHa"aIbHOE KOJMYECTBO HEOOXOIWMBIX CTAIIMOHAPHBIX M TMEPEHOCHBIX
KOMILJIEKTOB KOHTPOJIbHO-U3MEPHUTEIILHOTO O00OPYIOBaHUS TUTAHUPYETCS, UCXOS
U3 pacnpenesieHus MyHKTOB BEIAHUs MO0 MOIIHOCTH M KOJIMYECTBY BEIIATEIILHOIO
oOopynoBanus, npuMmepHo 300 KOMIUIEKTOB Ha oOuIyt0 cymmy 715 MiH. pyonei u
500 xoMIuiekTOB Ha cymMMy 531 mutH. pyOiiei. B mocieayroriemM cocTaB U KOJIMYECTBO
KOHTPOJBHO-U3MEPUTEIBHOTO 000PY/IOBaHUSI KOPPEKTUpYeTCs Ha 0a3ze ombiTa
AKCIUTyaTaIliy CETH MU(PPOBOTO TEIECBU3MOHHOTO BEIIIAHMUS.

dopMupoBaHUE CETEH TEIEBU3MOHHOTO BEIIaHUS 2-T0 U 3-T0 MYJIbTHUILJIEKCOB.

B cooTBeTCTBUM € YaCTOTHO-TEPPUTOPUAIBHBIM IUIAHOM, a TaKXe MO Mepe
OTKJTFOYCHHUSI OTJEIbHBIX KAHAJIOB aHAJIOTOBOTO BEIIAHUS ¥ BBICBOOOXKICHUS
YaCTOTHOTO pecypca TOCYJapCTBEHHBIM  ONEPATOPOM  CBA3UM WIIM  MHBIMH
ONepaToOpaMH CBA3U B PETMOHAX MPEIIOJIAraeTCsl MOCIEA0BATENbHO BBOJIUTH CETH
1M (PPOBOro TEJICBU3MOHHOTO BEIIAHUS KaHAJIOB 2-TO U 3-TO MYJIBTUILIEKCOB [5].

CoznmaBaemble  cetd  IU(POBOTO  BEMIaHUS  JODKHBI  00ECIICUMBATH
BO3MOXKHOCTh MOJM(PUKAIMHA  OOIMIEPOCCUUCKNX KAHAJIOB B COOTBETCTBUHM C
NOTPEOHOCTSIMU PETHOHA, a TAKXKE PACHpPOCTPAHEHUS B KaXKJOM PErMOHE MECTHBIX
kaHanoB. Ha 0a3e paanoTeneBU3MOHHBIX MEPEJAIOUINX IIEHTPOB IOCYAapCTBEHHOTO
omeparopa  CBSI3M  CO3[AOTCA  LEHTPbl  (GOPMHUPOBAHUA  MYJIBTUILIEKCOB,

O6CCHC‘{I/IB3IOIHI/IC npueM TCJICPaJUOKaHalIOB CO CIIYTHHMKOB W M3 MCCTHBIX CTY,Z[PIﬁ,
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ux 00paboTKy, BKJIIOYEHHUE MECTHBIX BPE30K, (DOPMHUPOBAHHE M TOCICTYIOIIYIO
JIOCTaBKy TIaKeTa KaHAJIOB Ha MHQPOBBIE A(UPHBIC TMEPEIATINKHA PETHOHA II0

CITYTHUKOBBIM M (MJIM) Ha3€MHBIM JIMHUSIM CBSI3U, KaK IMOKa3aHo Ha pucyHke 1.1 [6].
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Pucynok 1.1 — Opranuszanus Poccuiickoit ceTu iu@poBoro TeJIeBU3MOHHOTO

BEIIAHUS

Peanuzanus 1aHHOrO MEPONPHUATHUS MO3BOJIUT 3HAUUTENIBHO COKPATUTH JOJIEO
HaceneHus: Poccuiickon @enepanuy, HE OXBAYEHHOI'O PETMOHAJIBHBIM BEIIAHUEM.
Jlnis obecrnieueHust JOCTaBKH (POPMUPYEMBIX MMAKETOB KAHAJIOB JI0 MYHKTOB 3()pUPHOTO
BCILIAHWSI BHYTPU DPETHOHA IUIAHUPYETCS B PAAE PETHMOHOB CO3JAHUE HA3EMHBIX
pacnpeaeauTENbHbIX CETEM.

Teppurtopusa Poccuiickon denepanuu 1Mo CBOEH MPOTHKEHHOCTA C BOCTOKA Ha
3amaj; pa3/ieJicHa Ha 5 BEIIATENIbHBIX 30H B LIEJISIX MAKCUMAJIbHOI'O Y4Ye€Ta MOSICHOTO

BPEMEHHU B PETMOHE BEIIaHUs, KaK TOKa3aHO Ha pucyHke 1.2 [7].



[

| KAHAN ~, WOPEWTA’S ;BOPGHTA 3~ BOPEWTA 2~ IOPEKTA 1
+6 +i

ﬂd

g

Pucynok 1.2 — 30HbI TE€1€BU3MOHHOTO BelllaHUs Ha TeppuTopun Poccuiickoii

®enepaunu

B cooTBeTcTBUM C YaCTOTHO-TEPPUTOPUATIEHBIM IIJIAHOM U IO COTJIACOBAHUIO C
BEIIATEISIMU-3aKa3UYUKAMH, a TakXKe MO Mepe OTKIIOUEHHUS OT- JCNbHBIX KaHAJIOB
aHaAJIOTOBOTO BEUIaHHWs U BBICBOOOXKIEHHUS YacCTOTHOTO pecypca B Tropoiax u
KPYIHBIX HACEJIEHHBIX MyHKTaX OINEepaTopaMH CBSI3M HAa KOHKYPCHOM OCHOBE
OCYIIECTBISIETCS CTPOUTENICTBO CeTel MHU(PPOBOr0O 3PUPHOrO BEUAHUS AJIs
TPAHCISIUU 4-TO U 5-TO MYJIBTUIUIEKCOB, a TaKXKe HU(PPOBBIX KaHAJIOB B CTaHIapTaxX
teneBuaeHus Bbicokoi yetkoctu (HDTV) u mobunsnoro tenesuaenus (DVB-H). B
YKa3aHHBIX CETSX IUIAHUPYETCS  BO3MOXHOCTh  MPEIOCTABICHHUS  3PUTEISIM
MHTEPaKTUBHBIX YCIYT.

C TOukM 3peHMs] PEKIAMHOTO PhIHKA U KOMMEPYECKOH MPHUBIEKATEIbHOCTU
co3iaHue cereil muppoBoOro Bemanus 4-ro 1 5-ro MyJbTUIUIEKCOB MPENOIaraeTcs B
ropojax M HacCeJeHHBIX NyHKTAaX C YHWCJIEHHOCThIO HaceneHus Oosee 100 ThIC.
xutened. OObeM CpencTB Ha CO3JAaHME CETH BEHIaHWS OJHOTO MYJIBTHUILIEKCA
coctaBimsger 1900 wmuH. pyOneil. Pa3BepThiBaHMe ceTel TpaHCISALMM KaHAJIOB
TEJIEBUJICHUS BBICOKOW YETKOCTH U MOOMJIBHOTO TEJIEBUJCHUS B MEPUOJ pealln3alluu

[IporpamMmsl mipearnonaraeTcss B NEPBYIO OYEPEAb B KPYITHBIX TOPOAAX U HACEIICHHBIX
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MyHKTaX YHUCIEHHOCThIO HaceneHus Oonee 100 Twic. sxureneit. O0beM CpeACTB Ha
CTPOMUTENBCTBO KaXKI0M U3 yKa3aHHBIX ceTel cocTaBUT 2162 MitH. pyOIieit.

[InaHupyemble K co3qaHHIO B paMmkax lIporpamMMbl KOCMHUYECKHE amiapaThbl
JIOJDKHBI ~ CTaTh OCHOBOM Jii  (OPMHUPOBAaHUS COBPEMEHHOM OpOUTAIBHOM
IPYNIIUPOBKHU, CIIOCOOHOM peliaTh MIMPOKUI CHEKTP 3a7a4y B 00JACTH CIYTHUKOBOM
CBS3U M BellaHus. PaboThl 0 M3rOTOBJIEHUIO PAKET-HOCUTENEH, pa3rOHHBIX OJIOKOB
1 00ecrieYeHne 3aImyCcKoB peaycMOTpeHbl DenepaibHON KOCMUYECKON TPOrpaMMoit
Poccun wHa 2006-2018 r1r., yrtBepxkneHHou IlocranoBnennem IIpaBurtenbcTBa
Poccuiickoii @eneparun ot 22 oktsaOpst 2005 r. Ne 635.

[Ipn omnpeneneHnM TEXHUYECKUX XapaKTEPUCTUK KOCMHMYECKHX armnapaToB
ONPENCIAIOIMMHA yCIOBUSIMH  SIBJIISIETCS. MAKCUMAaJbHO T[OJHOE MCIOJIb30BAHUE
3asBieHHOro Poccuiickori  ®eneparmeii OpOMTAIBHOTO YaCTOTHOTO —pecypca,
IPEEMCTBEHHOCTh CYIIECTBYIOIIUX CITYTHUKOBBIX CETE€M CBSI3M M CBOEBPEMECHHAs
3aMEHa KOCMHMYECKHMX anmnapaToB C 3aKaHYMBAIOIIMUMCSA CPOKOM AaKTUBHOTO
cymectBoBaHus. CpoOK aKTUBHOIO CYIIECTBOBAaHUS KOCMHUYECKHX aIlllapaTOB HOBOIO
MIOKOJICHHSI COCTABJISIET OKOJIO 15 JIeT, 4To MO3BOJUT 0OecrneunTh nmoTpedureneil Ha
teppuropun Poccuiickot denepannu HAJICKHBIMU KaHaJlAMHU CBSI3HM C XOPOILUIMMH
DHEPreTUYECKUMHU  XapaKTEPUCTUKAMM, B TOM 4YHWCIE, [JJs OpraHu3auuu
CIIyTHUKOBOTO HEMOCPEACTBEHHOTO TEIEBU3MOHHOTO BEIIAHUSI.

B cocraBe KocMMYECKMX ~amnmapaTroB IPEAYCMOTPEHBI PETPAHCIATOPHI
NEepPCHeKTUBHOrO yacToTHOro Ka-auanaszona, a¢(ekTuBHbIE MPU UX HCMIOJIB30BAHUU
B OpPraHM3allMd  CETEHd  pACHpPENENICHHWs  TEJIEBU3HMOHHBIX  IIPO-  IpamM,
IIMPOKONIOJIOCHOW NEPEAAaUM JAaHHBIX, IEPErOHa TEJIEBU3NOHHBIX ITPOTPAMM, a TAKKE
OpraHU3alWH TPAHCIHLUN C IEPEABUKHBIX PETIOPTAXKHBIX TEIIEBU3HOHHBIX CTYAUM.

[IpaBUTENBCTBEHHOW KOMHCCUEH 110 PaA3BUTHIO TEIEPAAUOBELIAHUS U
YTBEPAKIEH B COOTBETCTBUM C 3aKOHOAATENBCTBOM MAKET TEJIEBU3UOHHBIX IPOIPAMM,
00s13aTeNbHBIX JIJI paclpOCTpaHEeHUs Ha Bceil Tepputopun Poccuiickoit deneparum.
JlaHHbBIE MPOTPaMMBbI JOJHKHBI OBITH TOCTYITHBI JUIsl HACEICHUSI B PEKUME CBOOOTHOTO
JO0CTylla M BO BCEX Cpelax TpaHCHSIUM (CIyTHUKOBas, >(QupHas, KaOeibHas,

HpOBOI[Haﬂ), qTo MNpcAyCMaTpuBacCTCA B JIMICH3HMOHHBIX YCIOBHAX OIICPATOPOB,
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OCYILECTBIISIIOIINX TPAHCIALHUIO.
Tpancnsauus TEJIEBU3NOHHBIX " PaguOCUTHAJIOB 00s3aTeNbHBIX
OOLIEeIOCTYIIHBIX KaHAJIOB IIPEelyCMaTpUBaeT:

— JOCTaBKY TaKMX CUTHAJIOB JI0 Bcero HaceneHus Poccurickont denepanuu;

— YCTAaHOBJICHME IIepHOJa IOAJNEPKAHMUS IApPAUICIbBHOW TPAHCIKALMU B
aHaJIOTOBOM M Lu(ppoBoM (opmarax ¢ MOMEHTa oxBaTa 95 MpPOLEHTOB
HaCeJICHUsI PETUOHA U(POBBIM BEIIAHUEM;

— (unaHcupoBaHME 3aTpaT BellaTeNel, CBA3AHHBIX C TPAHCISAIUEH B
HACEJICHHBIX IyHKTax ¢ HaceileHneM meHee 200 ThIC. YeJIOBEK, C y4acTHEM
cpenctB deepalibHOrO U PErMOHAIBHBIX OFOXKETOB;

— TPAHCISALUUIO B HACEIEHHBIX MYHKTaX C KOJMWYECTBOM J0MOXO03sicTB 110 100,
HE TOMAJalIUMX B 30HY TPAHCIHSAIUU JPUPHBIX TMEpPEAaTIuKOB, C

HCIIOJIb30BAHHUECM CHYTHPIKOBOﬁ HCHOCpCI[CTBCHHOﬁ TPpaHCIII N,

1.2 ®opMupoBaHUE U COCTAB TEIEBU3UOHHBIX TPAHCIIOPTHBIX IOTOKOB

MPEG-2/MPEG-4

TpancnoptHelii notok MPEG2 co3gaercs B mpouecce MyJlIbTUILIEKCUPOBAHUS
OJIHONPOTrpaMMHBIX TPAHCHOPTHBIX MOTOKOB (TS) B oaMH MHOromporpaMMHbIN
TPaHCHOPTHBIN NMOTOK. [Ipu 3TOM BXOAHBIE OgHONpPOrpaMMHbIe TS MOryT HMETh Kak
€IMHYI0 BPEMEHHYI0 0a3y, TaKk U CaMOCTOSITEJIbHYIO BpEMEHHyI 0a3y, T.e. 3TH
IOTOKHU MOTYT UMETh Pa3JINYHble HICTOYHUKN CUHXPOHU3AMH [§].

[Mudposoit motok TB mporpaMMbl BKIIOYaeT B ceOs 37€MEHTapHbIE MOTOKU
BUJICOJJAaHHBIX, 3BYKOJAHHBIX, JAHHBIX TOMOJIHUTEIbHOW HH(OpManmu (JaHHBIX
[I0JIb30BATENsI), KOTOPhIE 00pa3yrOTCsl MOCIE KOAMPOBAHMS CO CXKATHEM CHUTHAJIOB
BU/ICO-, 3BYKOBOTO CONPOBOXKACHUS U TOTIOJHUTENbHON nH(pOpMaru ucrounruka TB
IPOrPAMMBI.

[Ipyn opraHuzanuu MyJbTUMEIUWHOIO BEIlaHUS B MPOrpaMMmy MOTYT OBITh
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BBEJICHBI JIAHHBIE PA3HOTO BHUJAA: TEJIETEKCT, CKPBITbIE CYOTHUTPBI, CTPaHUIIBI
MHTEpHETa, NpOrpaMMHOE obOecreueHrne KOMIBIOTEPOB, HMHGpOpMalus O JAeTajsax
CIO’KETa, MHOTOSI3bIKOBOE COMPOBOXKICHHUE MPOTPAMM U T. JI.

Cucrema MyJNbTUIJIEKCUPOBAHUSA U TPAHCIOPTHUPOBKU MPUHUMAET LU(POBBIE
NOTOKHM,  NPEJICTaBISAIOIIME  JaHHble  M300pa)K€Hus, 3BYKOBbIE  JaHHBIE,
JOTIOJTHUTENbHBIE U CIY>KeOHbIE AaHHbIe, (HOPMUPYET UX B yIpaBiseMble MaKEThI,
o0OecrieunBaeT MEXaHU3M WHIUKAIlMM Havaja Nakera (CMHXPOHW3alMs), Ha3HA4yaeT
KOKJIOMY MaKeTy COOTBETCTBYIOIIMM KO uAeHTU(UKAIMU (3arojioBOK) U
00beNHAET (MYJIbTHILNIEKCUPYET) TaKeThl B OOIINI TPAHCHOPTHBIN MOTOK JAHHBIX.

AHanoroBble CUTHAJIbI BEIIATENBHBIX CIIYXK0 CHayaia KOIUPYIOTCS CO CKATHEM
JAaHHBIX B HENpEpbIBHbIC, TaK HAa3bIBAEMbI€ OSJEMEHTApHbIE IOTOKM OUTOB
(Elementary Stream, ES), koTopsie MOTYyT UMETh (PUKCUPOBAHHYIO WUJTU TIEPEMEHHYIO
CKOPOCTb Iepeaaun JaHHBIX.

OnementapHbie motoku (ES) MMeEOT HenmpepbhIBHYIO CTPYKTYpy, M B HHUX
OTCYTCTBYIOT CUTHAJIbl CHHXPOHHU3ALIUY U yIpaBiIeHus Aexonepamu. [[ist Toro 4To6sl
BBECTH OTH CUTHaJbl, HempepbiBHbIe ES pa3OuBaroTcs Ha makeThl: MEpPBbIA BU
[IAKETOB, KOTOPbIN NpuMeHsierca B MPEG-2, 3To «1akeTUpOBaHHBII 3JIEMEHTAPHBIN
notok» (packetized elementary stream) PES-makeT, T.e. MOTOKM JaHHBIX B BHUJE

OOJBIINX TIAKETOB HCpCMCHHOﬁ JJIMHBI, OHM COACpKAT 3aroJIOBOK H IIOJIC3HYIO

HarpysKy.
Bupeo-
AaHHbIE ®opmupoBaTenb NAKETUPOBAHHOTO
» Bupeokopep >
3NeMEeHTapHOro NoToKa
{ TpaHCNOpPTHbLIN
MOTOK AAHHbIX
MyneTnnekcop
[
3ByKOBbLIE
AdHHblE _ | PopmupoBaTen NnakeTUPOBaHHCIO

» Kojep 3Byka

3NEMEHTAPHOTO NOTOKA

Pucynox 1.3 - ®yHkimonanbHas cxeMa (HopMupoBaTesis TPAHCTIOPTHOTO

MOTOKA JJAHHBIX B yCTponcTBax Koauporanus MPEG-2/4
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M3 Bcex mnomaBaeMblXx Ha  BXoA  MyJsbTHIUleKcopa  PES-makeros,
COOTBETCTBYIOIIHUX, HAallPUMEP, TEJIEBU3MOHHBIM CUTHAJIAM HECKOJIBKUX IPOrPaMM,
dbopmupyeTcss TPaHCHOPTHBIM MOTOK JaHHBIX. [Ipoliecc co3naHus TPaHCIOPTHOIO
IIOTOKa W3 HecKoJbkuX PES-makeToB Ha3plBaeTCs MYJIbTUIUIEKCUPOBAHUEM H
noka3aH Ha pucyHke 1.3 [8].

[Iporpammusiit  motox  (ITIT = PS) mpencraBiser coboi cOOpKy
AJIEMEHTAPHBIX IOTOKOB, OTHOcsmMXcss K oaHod  TB mporpamme. OnHu
OOBEIUHAIOTCS OOMMMHU Yacamu (B JAHHOM KOHTEKCTE€ HE CJeAyeT NyTaTh
yacel C TAaKTOBOM 4acTOTOM). Takod NOTOK COCTOMT M3 NAKETOB NEPEMEHHOU
JUIMHBl W TpEJHa3HauYeH i 3alluCh WM I[epeAadyd [0 KaHajlaM C MaJou
BEPOSITHOCTbIO ~ OIMOKA. B 4YacTHOCTHM, HWMEHHO MNPOrPaMMHbIE  TOTOKH
3anuckiBatoTcss Ha aucku CD-ROM u DVD.

Ha BTOpOM, CHCTEMHOM YPOBHE MYJbTUILNIEKCUPOBAHUS W3 HECKOJIBKUX
TPAHCHOPTHBIX MOTOKOB TS oTmensHBIX nporpamMm  QopMUPYETCS  €IUHBIN
CUCTEMHBI IOTOK TPAHCIOPTHBIX IIAKETOB MHOTONPOIPAMMHON  CHUCTEMBI
1 pOBOro BeUIaHUsl.

TpaHcrIOpTHBIN norok (TII = TS) - npyrou BUJT o0BbeTMHEHNUS
AJEMEHTAPHBIX NOTOKOB. OH MOXKET  COJepXkaTh HECKOJBKO IPOTPaMM C
HE3aBUCHUMBIMM 4YacaMd, M JaKE PaA3JIMYHBIMH  TAKTOBBIMU 4aCTOTaMHU.
TpancmopTHbIE TOTOKM COCTOSAT W3 TakeToB (QukcupoBaHHOW  mimuHbl (188
0aiiT) W mpenHa3HAyYeHbl JUIs MepeJayd 10 KaHajlaM C OIIMOKaMH, B YaCTHOCTH
i TeneBemaHus. VIMEHHO STOT TN TOTOKAa OOBIYHO HAa3bIBAIOT MPOCTO
«curnan MPEGy». ®ukcupoBaHHas u HeOOmbINas JIMHA TIAKETa TPAHCIIOPTHOTO
noToka  oOJierdaer 3aJadyd  KOJO3AIIUTHI M KOppeKuuu omuOok. [Ipunimn
(GbopMUPOBaHHUS MHOTOMPOIPAMMHOTO TEJIEBU3HMOHHOTO TPAHCHIOPTHOIO MOTOKA
(MynbTHIUIEKCA) NIPECTaBICH Ha pucyHKe 1.4 [8].

Tpaucroptaeii motok (TII) mpeacraBiasier coboil Gojiee BBICOKHIT YPOBEHB
opranmsaund nmaHHelX. B TII makeTnpoBaHHBIE  3JIEMEHTapHBIE  IOTOKH,
OPUHAJIEKAIINE Pa3HBIM MPOrpaMMaM, MEPEHOCATCS B PA3JIMYHBIX TPAHCHOPTHBIX

nakeTax HeOOJBIION JIMHBI, CHA0KEHHBIX KOJIO3aIIUTON VIS Tepelayl B KaHajlax C
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OHII/I6KaMI/I, B YaCTHOCTHU, Jid BCIIAHUA. O,Z[I/IH TpaHCHOpTHBIﬁ IIOTOK MOXET
MNEPEHOCUTDb HECKOJIBKO IIpOrpaMm, HE CBA3aHHBIX G,HHHOﬁ BpCMGHHOﬁ 6330ﬁ, KaxJgas
N3 HCCKOJBKHMX KOMIIOHCHTOB. Hepez[aqa OKa3bIBACTCA, 110 CYyTH ACJIA, aCHHXPOHHOﬁ

M IIOTOMY HC MOXXECT YIIPABIATHECA €AUMHBIM CHHXPOHHU3UPYIOIIUM CUTHAJIOM.

PES-naxersy MYABTARNEKC/POBAHHbI

anemenTapHble oTRENLHOV rpchnopr‘anZ norox (7S-1)
noroxv (ES) nporpammpr  OTRENBHOZ APOrpammbl
suneoxonep @popmuposarens /\
3 ! \ PES-naxera f \
b3 Q
b3 [S)
8 g
& , \ G
o g
3 g3
% ayanoxopep popmuposarens 5 §
S PES-naxkera S
z >R
g || 3
S 32 \
& £s
| \ [ 5%
xozep Popmuposarend Q % s
ARAHHDBIX \ ] 7| pES-naxkera Vi % g 3
x
e 23 g
cnyxebunasn MH¢opmaw//z<\- g cruCTEeMHbI
( \ g TPAHCROPTHLIZ
g & norox(7S)
Be
reneparop - ’% 2
TaKTOB \ ) T
& b E
o3
3
>
—> °F
eSS ac THb! ﬁ
o PS1/81 CO,
spemeny / A ARaHuble

pancnopTHbie noroku (TS-i)
APYrAX nporpamm

Pucynok 1.4 - [Ipuniun ¢popMupoBaHus MHOTOIPOTPAMMHOTO TEIEBU3MOHHOTO

TPAHCIIOPTHOT'O MOTOKA (MYJIbTHUILIEKCA)

TpaHCIOPTHBINA TOTOK MOXKET OOBEAUHSATH IMAKETHBIC AJIEMEHTAPHBIE MOTOKH,
NEepeHoCsIIUe JaHHbIe HECKOJBbKUX MPOTpaMM C HE3aBUCHMbBIMU BPEMEHHBIMU
6azamu. OH COCTOUT M3 KOPOTKHX MaKeToB (hukcupoBaHHOU jymHBI (188 GalToB).
DJleMEHTapHble TMOTOKUA BHJIEO, 3BYKa W JOINOJHUTEIbHBIA JaHHBIX (HAIpuMmep,
TEJETeKCT) pa30uBalOTCS Ha (PparMEHThI, paBHBIC MO JJIMHE MOJIE3HOW Harpys3ke
TpaHcnopTHOTO nakeTa (184 6aifTa) U MyJIbTUILIEKCUPYIOTCS B €IUHBIN TTOTOK.

[Ipu stoM mpouecc dopmupoBanus (TS) momauuHseTcs psay OrpaHUYEHUU.
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[lepBoiii OaiiT kaxaoro PES-nmakera sneMeHTapHOro MOTOKA JOJKEH ObITh NMEPBHIM
0aliToM T0JIE3HON HArpy3KH TPAHCHOPTHOTO makeTa. Kaxaplii TpaHCTIOPTHBIN MaKeT
MOXET COJepKaTh JaHHbIe Juillb ogHoro PES-nakera. Eciu PES-maker He nmeer
JUTMHY, KpaTHyto 184 OGaifTam, TO OJMH U3 TPAHCHOPTHBIX MAKETOB HE 3AIOJIHAETCS
nagueiMu PES-nakera noJiHOCTEIO.

B sTOM ciydae m30BITOYHOE MPOCTPAHCTBO 3AIOJIHIETCS TOJIEM aJarTallvu.
TpaHCIIOpTHBIE NaKETHI, IEPEHOCAIINE pa3HbIE DJIIEMEHTAPHBIE MOTOKH, MOTYT
MOSABJIATBHCS B NPOU3BOJIBHOM IOPSJKE, HO IIAKETHl, NPUHAICKAINIUE OIHOMY
JJIEMEHTAPHOMY IIOTOKY, JOJDKHBI CJIEIOBaTh B TPAHCIOPTHOM TIOTOKE B
XPOHOJIOTHYECKOM TOPSIIKE, T.€. B MOPSAIKE UX «Hape3aHus» u3 PES-makeros, kak

noka3aHo Ha pucyHke 1.5 [8].

Buaeo .

" 184 I 184 o <184 184 m 184 g <184

. 184 <184 184\ <184 184 <184

ﬂanublel

/
izl

g

—

v8I2

Y 164
,Xi\
U 1 r oa 1 f T 184 83 U T 1

&,
N \ /
— L 188 , 188 188 J
3;":::::: \l‘loneauaa Harpyska TS
4 Godir nakera 184 Gawnra
Mone apanrayun

Pucynox 1.5 — CTpykTypa TpaHCIIOPTHOTO MOTOKA

Ha Inpueme Tp&HCHOpTHBIﬁ IIOTOK OOJIZKCH OBITH aACKBATHO Pa3acICH Ha CBOU

COCTaBJIAIOIIME ISl BbIIaul aOOHEHTY WM JUIS JIOMOJHUTEIbHOM oOpaboTku. s
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pacro3HaBaHMsI AJIEMEHTAPHBIX MOTOKOB M OOBEIMHEHUS HMX B TEJICBU3UOHHBIC
MPOrPaMMBl, JIJIsl OCYIIECTBICHHUS BCEX HEOOXOAMMBIX ONEPALUi M0 AEKOIUPOBAHUIO
U BBIJICJICHUIO MHGOpPMAIIMK, a TaKXke Il UHPOPMUPOBaHUS aOOHEHTA O TEKYIIEM
pexXuMe paboThl WM O BHIOOPE HHTEPECYIOUIUX €ro CIy>KO CIyXHUT CEpBHCHAs
unpopmarus PSI (SI), koTopas qoymkHa 00s13aTENBHO MEpeaaBaThCs B TPAHCIIOPTHOM
notoke [9].

[Tpu nepenade curHanoB uu(pPoBOro TeNeBUACHUS cepBUCHas HHPopMarus S|
BCTpauMBaeTCAd B KaXAbld TPAHCHOPTHBIM TMOTOK BEIIAEMOr0 MYJbTHIUIEKCA B
KauyecTBE HE3aBUCHUMOTO cUrHaia. [[yist Toro 4robbl MHTEPIPETUPOBATH COJCpPIKAHUE
TPAHCIIOPTHOTO TIOTOKA, TNPUEMHUK-ACKOJEP [OJDKEH, B IMEPBYI OYepelb,
JIEKOAUPOBaTh JaHHbIe Sl, coaepkaiiuecs B MakeTax ¢ 0COObIM MIAECHTU(UKATOPOM
PID.

[upoxuit Habop AaHHBIX SI onKCHIBAET Cpeay Nepeaaun, KOMIIOHEHThI CITYKO,
COOTHOIICHHUSI MEXIYy CIy’)KOaMHu, NEPEHOCUMBbIMU KOHKPETHBIM TPAHCHOPTHBIM
MOTOKOM, a TaKXK€ MEX]y CITy>KOaMHU OCTaJIbHBIX TPAHCIIOPTHBIX TOTOKOB CETH.

Hannbie cnyxeoHoit mHbopmanuu PSI (Program Specific Information) u SI
OpraHM30BaHbl B BuJE psaga Tabmuu. Kaxnas TtalOnuma CONEPKUT JIaHHBIE,
OTHOCAILMECS K OINpEAeICHHON (YHKIIMU, KOTOpas MOXKET MOoTpedoBaThCs B

IMPUCMHUKC JJIA PCHICHUSA IIOCTaBJICHHOM 3aJa4H.

1.3 CocTaB u CTPYKTypa CEpPBUCHBIX TAOJIUIl TPAHCTIOPTHOTO MTOTOKA

B mae 2001 roga ony6nmkoBano «PykoBoacTBo 1o udmepenusm» TR 101 290.
OnHo ompenenseT MpaBuiia U MPOIETyPbl KOHTPOJISA apaMeTPOB BXOHBIX/BBIXOTHBIX
CUTHAJIOB BCEX OJIOKOB TEJIIEBU3MOHHOTO TpakTa. JTHU IpaBuja YCTAaHOBJIEHBI AJIA
CIIyTHUKOBOTO, Ka0EIbHOTO U HAa3eMHOro TelieBU3MOHHOro Bemanus DVB, a Takxke
SMATV, MMDS/MVDS [10].

B niepByto ouepenb mponucanbl METOIbI OLIEHKHA M U3MEPEHHS TPAHCIIOPTHOTO

notoka MPEG-2 TS. Ouu no3BosisitoT HaAeHTUGUIUPOBATEH MTPOOIEMBbI MOAYIATOPA U
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nepenaTunka, 00eCnevYnBaOT MPaBHIIBHOE ONPEICICHUE M3MEPSIEMbIX MapaMeTpoB
Ha ¢uznyeckom yposHe cuctem DVB-T, S, C.

B otnensHoM pasnene PykoBojcTBa moapoOHO pPaccMOTPEHBI U3MeEpseMble
nmapaMeTpbl CHUCTEMBbl Ha3zeMHOro ImdpoBoro Ttenesemanuss DVB-T/2. 3rto
napameTpbl paJMOCUTHAJIOB, BIMSHUE IIYMOB Ha KauyecTBO Nepeaayr uHbopmalu,
usMepeHue kodddunmenta OuToBbix omuObok BER, anHamu3 kBagpaTypHBIX
cocrapistonmx 1/Q, ommOku Moaymsituu v cuaxponu3anuu [11].

Jns XapakTepUCTUKH KAauyecTBa BBIXOAHBIX CUTHAJIOB IEPENAIOIINX CUCTEM
WM MOAYJSITOPOB OAHUM M3 HauOOJIee 4acTO HCIOJIb3yEeMbIX MapaMeTpPOB SIBISETCS
koap¢unment ommbok moxyisimun MER. Ero MoxHO wuHTEpnpeTrupoBaTh Kak
pacHIMpeHHyI0 Bepcuio oOTHoieHus curHain/myMm SNR. OH Takke BKIIOYAET
CUCTEeMAaTUYECKUE OMMUOKUA OT Crenu(pUIECKUX HCKaKEHUU MOIYJSATOpa, TaKUX Kak
aMIUTMTYJHBIN gucOananc, (a3oBoe JpoKaHWe M KBajAparypHble ommnoOku. Ha
MPUEMHON CTOpOHE BennunHa MER XxapakTepuszyeT KauyecTBO CHUTrHajia, BKIIHOYAs
CUCTEMATUYECKUE YXYIIIECHUs, BbI3BaHHbIE NIepenaromieil cucreMoi. CuuTaeTcsi, 4To
€€ MUHUMAJIbHOE 3HAYECHHE HAXOoAUTCA B npenenax 37-43 nb. [lns cuHXpoHU3auu B
OTHOYACTOTHBIX ceTssx moneseH MIP (Mega-frame Initialization Packet) ms
PErYJIMPOBKU CleUUPUUECKUX TapameTpoB. J[OMOJHUTEIBLHO B OJHOYACTOTHBIX
CeTSIX MOXKET OBbIThb HUJICHTU(DUIMPOBAH Jpeild U 3aaepiKKa CUTHAJIOB OTAENIbHBIX
MEPEAATUNKOB.

JIroOo# TpancniopTHeIM motok DVB conmepxut B cebe ciayxkeOHbIe CBEICHUS
(cepBucCHYIO HH(OPMALIHIO) CTPYKTYPUPOBAHHYIO B BUJIE CTIELUATIBHBIX TAOIUIl. DTa
uHpopmanus npenacrasiena B [OCT P 55697-2013 [9].

['OCT P 55697 pacnpocTpaHsieTcs Ha JaHHbIE CEPBUCHOM HWHQOpMAIIUH,
BXOJAIIME B COCTaB TPAHCHOPTHBIX MOTOKOB cucteM DVB mepBoro m BTOpOro
NOKOJIEHUS, OH yCTaHABIINBAET:

— METO/bI Nlepejau CEpBUCHON UH(OpMAIIUK;
— CTPYKTYPBI, HCTIONb3yEMBbIE JIJIs TIepeaur CEPBUCHON MHPOpMAIUH;

— CHHTAaKCHUC CTPYKTYp IepeJauu CepBUCHON HH(OpMAIUH.
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B cootBerctBuM Cc [9] B cocTaBe TpaHCIIOPTHBIX MOTOKOB CHUCTEM IU(PPOBOTO
TB Bemanuss DVB pasnuyHOro Ha3HayeHHsS JIOJDKHBI IMEPEAABATHCS JAHHBIC
cepBUCHOU (cimykeOHoM) wuHopMamuu S, omuchIBarolIMe CUCTEMY JOCTaBKH,
COJICp’)KaHUE M PACIHUCAHUE BEUIAEMBIX I[IOTOKOB [JIAHHBIX B MYJBTHUIUICKCAX,
JNOCTYIIHBIX MOJIb30BATENI0 B MECTE IIPUEMA.

B cocraB cepBucHoii nHdopmanuu SI gomkHA BXOIUTH Ipymma CIy>KEOHBIX
JaHHBIX MPOrpaMMHO-3aBUCUMON HHGpopMmanuu B Buae 6 Ttabmuu PSI, koTopsie
HEOOXOAUMBI ISl IEMYJIbTUILIEKCUPOBAHUS TPAHCIIOPTHBIX MOTOKOB M YCHEIIHOIO
BOCCTaHOBJIEHUS NPOTPaMM B MPEIEIax OJJHOTO MYJIbTUILIEKCA!

1. Tabnuna B3aumocBsizu nporpamMm PAT;

2. Tabnuua crpykrypsl nporpammsl PMT;

3. Tabmuna ycnoBHoro aoctyna CAT;

4. Tabnuna onurcanus TpancnoptHoro noroka TSDT;

5. Tabnuna cereBoit mudopmanmu NIT;

6. Tabnuna ynpasinstomeit nuapopmaruu [PMP.

Hanubie  cepBucHoil  uHpopmammu Sl  JOMKHBI  colepkaThb — Takke
JIOTIOJIHUTEIIbHYIO CITyKEOHYIO uHdOpMaIuio, KOTOpasi  MPENOCTaBISECT
M0JI30BATEJISIM BO3MOXKHOCTh MOJIYYEHUS! OMUCAHUS YCAYT (CIyK0) U MpOrpaMMHBIX
AJIEMEHTOB (COOBITHIA), TIEpPEIaBAEMbIX B PA3IMUYHBIX MYJIbTUILJIEKCAX PA3HBIX CETEH.
JlomonHUTENBHBIC JaHHBIE S| TOKHBI OBITH OPraHN30BaHbl B 9 Tabmmi [9]:

1. TaGnuiia B3aUMOCBSI3M IPOrpaMMHBIX TTakeToB BAT;

. Tabmuna onucanus ycinyru SDT;

. Tabnuna nuadopmarnuu o nporpamMmmusIx 3nemenTax EIT;
. TaGnuna Bpemenu u aatel TDT;

. Tabmuna cnsura no Bpemenu TOT;

. Tabmuna tekymero cratyca RST;

. TaGnuna 6aiiToB coryacoBanus ckopocrent ST;

. Tabnuna neognopoaHoctu nHpopmanuu DIT;

O 0 3 O »n B~ W DN

. TaGnuna BeiOupaemoii nungopmaruu SIT.

[Iporpammuo-3aBucumasi  uHpopManus PSI  MoxeT comepkath  Kak
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HOPMAaTUBHYI0 MHGPOpMAIUIO, TaK U KOHPUACHLIMAIbHYI0O HH(OpPMAINIO, KOTOpas
MO3BOJIAET BBINOJHATH B JIEKOAEpax AeMYIbTHILNIEKCUpOBaHUE TporpamM. OIuH WiH
HECKOJIBKO 3JIEMEHTAPHBIX IIOTOKOB, OOPa3yMIIUX MPOrpaMMy, JOJDKHBI OBITh
uaeHtuuumpoBansl cBouM PID. [{ns peanusanuu ycioBHOTo JOCTyMa MPOrpaMMBl,
AJIEMEHTapHblE TIOTOKM WJIM HX YacTH MOIYT OBbITh  CKpPEMOJMpPOBAHBI
(3amudponansl).  [Iporpammuo-3aBucumass uHdopmarus PSI He  momxhHa
MO/IBEPraThcs ckpeMOmupoBanuio (mmdpoBanuio) [9].

Tabnuna 1.1 - Ha3Banue TaOnui M 3ape3epBUpPOBAaHHBIC 3a HUMHM HOMEpA

uaentuduxatopos PID

Ha3Banue tabmmipr | 3apesepBupoBaHHblil | HazHaueHune Tabauist
Homep PID

Tabnuna 0x00 CBs13pIBa€T HOMEP MPOTrPaMMBbI U

B3aUMOCBSI3U PID tabmuiibl CTpYKTYpbI

nporpamm (PAT) nporpamMmbl PMT

Tabmuna crpyktypsl | [IpucBoen B PAT Conepxut 3HaueHus PID s

nporpammsl (PMT) KOMITOHEHTOB OJTHOW WJIU
HECKOJIBKHUX ITPOTrpaMMm

Tabmuna ycmosHoro | 0x01 [IpucBanBaeT 0 fHOMY WIH

noctyna (CAT) KaXJIOMY U3 HECKOJIbKUX (YaCTHBIX )
11oTokoB EMM yHukansHOE
3Hadyenue PID

Tabmuma  onwucanud | 0x02 CBSa3bIBacT OJIMH WJIN HECKOJILKO

TPAHCIIOPTHOTO JNECKPUIITOPOB CO BCEM

notoka (TSDT) TPAHCIIOPTHBIM IOTOKOM

Ta0Omura cereBoil | [IpucBoen B PAT SIBnsgeTcs NONOJIHUTEILHOM.

unpopmanuu (NIT) Conepxut cBeieHus 0 (PU3MUECKUX
napameTpax JOCTYIHBIX CETEU
(4acToThI KaHAJIOB, HOMEpPA
CIIyTHUKOBBIX TPAHCIIOH]IEPOB,
XapaKTepUCTUKUA MOJTYJISIIIUU U T.I1.)
Y CBEJICHUS O MYJIbTUIUIEKCAX,
NIEPEJABAEMBIX B 3THX CETSIX

Tabnuna 0x03 CoIepKUT CIIUCOK MHCTPYMEHTOB

YIIPABJIAIOLIECH IPMP, xoHTEHHED TIpaB, KOHTEUHED

uHdopmaruu [PMP MHCTPYMEHTOB, OIIPEJICIICHHBIEC B
cranaapre MPEG-2
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B TpaHcnopTHBIX mOTOKax MporpaMMHO-3aBrucuMasi nHpopmarms PSI nomkna
OBITh OpPraHM30BaHa B MIECTh TAOJUYHBIX CTPYKTYp, COAEpkAIMMX HHPOPMAIIHUIO,
HEOOXOUMYIO /i1 aBTOMATHYECKOTO KOH(PUTYPUPOBAHMS MPUEMHUKA, KOTOPBIM
pasznensaeT U JEKOAUPYET Pa3IM4HbIE IPOTPAMMHBIE IIOTOKHM, BXOISIIME B COCTAaB
MYJIbTUILIEKCA. XOTSI 3TH CTPYKTYPbl MOTYT CUMTAThCS MPOCTHIMU TaOIMIIAMHU, OHU
JOJKHBI OBITH pa3/ielieHbl Ha OJIHY WJIM HECKOJbKO CEKIM M BBEJCHBI B MaKEThI
TPAHCIIOPTHOI'O MOTOKA, HEKOTOPBIE C 3apaHee OnpeacsieHHbIMU 3HaueHusmu PID, a
npyrue ¢ Ttemu 3HadeHusmu PID, xoropeie BbIOMpaeT mosb3oBaTenb. Hazpanue
TabJIMI TporpaMMHO-3aBHUcUMON HHpopmaiuu PSI, 3ape3epBupoBaHHBIE 32 HUMH
Homepa uaeHtudukaropos PID, a Taxke Ha3HaueHue TaOIUIl MPUBEICHBI B TaOJIHIIC
1.1 [9].

3nauenus uaeHtuduxartopa nakera PID, xoTopble JOMKHBI MCHOJIB30BATHCSA
JUIs1 OTIO3HABAHUS IMAKETOB TPAHCIIOPTHOI'O MOTOKA, EPEHOCSIINX CEKLIMU CEPBUCHON
uHdopmanuu S, npuenens! B Tabauie 1.2 [9].

Tabnmuna 1.2 - 3Hayenus unentudukaropa nakera PID, koropbie MOKHBI

HCIIOJBb30BATLCA JJIA OIMO3HABAHHA ITAKCTOB TPAHCIIOPTHOI'O IIOTOKA

Tabnuna 3nauenue uaentudukaropa PID
PAT 0x0000

CAT 0x0001

TSDT 0x0002
3ape3epBUPOBAHO 0x0003-0x000F
NIT, ST 0x0010

SDT, BAT, ST 0x0011

EIT, ST, CIT 0x0012

RST, ST 0x0013

TDT, TOT, ST 0x0014
CUHXpOHU3AIMs CETU 0x0015

RNT 0x0016
3ape3epBUPOBAHO HA Oyaylee 0x0017-0x001B
BryTpunosiocHast curHanuzanus 0x001C
N3mepenus 0x001D

DIT 0x001E

SIT 0x001F
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Kpatko paccmMoTprM Ha3Ha4YE€HHE CITY>KEOHBIX TaOIHI] TPAHCIIOPTHOTO MOTOKA.

1. Tabnuna B3auMocBs3u nporpamm PAT momkHa onpenensiTh COOTBETCTBUE
MEXIy METKOW program number u 3HadeHueMm PID s makeToB TpaHCHIOPTHOTO
moToka. MeTka program _number - 3TO YMCIOBask METKa, CBA3aHHAsI C MPOTPAMMON.
Jns  kaxaol ciykObl B MynbTHIUiekce Tabmmma PAT pgomkHa —ykasbiBaTh
MECTOHaxXO0XJAeHUEe COoOTBeTCTBYytome Taonuiel PMT (3Hauenuss PID maketoB
TPAHCIOPTHOTO NoTOKa). (OHa TakkKe JOJKHA YKa3blBaTh MECTOHAXOXKICHUE
Tabnuibl cereBoit nHpopmaruu NIT.

2. Tabmuma cTpykTypsl mnporpammbl PMT obecnedmBaeT CBsI3b MEXIY
HOMEpaMH NOpPOrpaMM U COCTAaBHBIMU JJIEMEHTAMHU MPOrpaMMbl NPU OMOIIH
unentudukaropoB nporpamm PID. Tabnuna ctpyktypsl nporpammel PMT nomxHa
UIECHTU(UIIUPOBATh U YKA3bIBaTh MECTOIOJIOKEHNE MOTOKOB, KOTOPHIE COCTABIISIOT
KKIYI0 CIY>KO0y ¥ MECTOMOJIOKEHHUE MOJIeH 3TaJIOHHBIX METOK BPEMEHHU MTPOTPaMMBI
KOHKPETHOM CITyKOBbI.

3. Tabaumna ycnoBaoro noctyma CAT momkHa OMMCHIBATH CBA3b MEKIY OJTHOMN
WIM  HECKOJBKMMHM CHCTEMAaMHM YCIOBHOIO  JOCTyHa, HCIOJIb3yEMbIMHU B
MyJbTUIUIEKCE, X MOTOKM EMM u mo0ble KOHKpPETHBIE MMapaMeTphl, CBA3AHHbBIE C
Humu. Madopmarus tadbmuibl CAT - konduaeHmaabHas (B JaHHOM CTaHAapTe OHA
HE MOJKET OBbITh OMNpEe/esieHa) U 3aBUCSINAs OT KOHKPETHON MCHOJIb3YyEeMOM CUCTEMBI
YCJIOBHOT'O JIOCTYIIAa, HO OHA JOJDKHA COJIEP’KATh MECTOIOJOXKEHHE MmoToka EMM,
KOTJla TAKOBOW CYLIECTBYET.

4. Tabnuma omnucanuss TpaHcmoptHoro moToka TSDT  sBasercs
JNOIMOJHUTENIbHON. Ecnym OHa mpHCYTCTBYET, TO ONMCAHHE TPAHCIIOPTHOTO ITOTOKA
JOJKHO TEPEIaBaThCs B MAKETAX TPAHCIIOPTHOIO MOTOKA, KOTOPHIE UMEIOT 3HAYEHUE
PID=0x0002, 1 1OHO PUMEHATHCS KO BCEMY TPAHCIIOPTHOMY MOTOKY LETUKOM.

5. Tabnuua cereBoit mHpopmarmu NIT gomkHa oTpaxats HHGOPMAIHIO,
OTHOCAIYIOCS K (PU3MYECKOW OpraHu3alud MYJbTUIUIEKCOB M TPAHCIOPTHBIX
MIOTOKOB, II€PEIaBa€MbIX IO JAHHOM CETHU, a TaKXKe XapaKTEPUCTHKHA CETH.
KomOunanuss  upeHtudukatopoB  HcXogHod ceru  original network id wu

TPAHCIIOPTHOTO MOTOKa transport stream_id JOKHBI MO3BOJATH UACHTU(PUIIMPOBATD
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KOKIbIA TPAHCIOPTHBIM TMOTOK €AMHCTBEHHBIM o0Opa3oM. Tak Kak CeTeBbIC
uaeHTudukaTopsl network id ciry’kaT yHUKaJIbHBIMU KOJaMU ONIO3HABaHUS CETEH, TO
3a CETSAMU JIOJKHBI OBITh 3aKPEIJIEHbl UX UHIUBUAYaIbHbIC 3HAUEHMS.

6. Tabmuna ynpasisomeir uapopmanuu [PMP nomxsa mpucyTrcTBoBaTh B
TPAHCIIOPTHOM IIOTOKE, €CJIM KaKOH-JINOO M3 KOMIIOHEHTOB TPAHCIIOPTHOI'O MOTOKA
ucnoib3yer Mmexanusm [IPMP.

7. Tabnuia B3aMMOCBA3M MpOrpaMMHBIX NakeToB BAT nomxHa comepkatb
MH(pOpMaIMIO, OTHOCALIYIOCA K rpynnam ciyx0. [Tox rpynmoil city:x0 nmoHumaercs
COBOKYITHOCTb CITYXO0, 2JIEMEHTBhI KOTOPBIX MOTYT IE€PEAaBaThCs B PA3TUUYHBIX CETAX.

8. Tabnuua onucanus yciyru SDT pomkHa conmepkaTh mepeyeHb Ha3BaHUUN
ci1y>k0, MpOBaiiIcpoOB YCIyT U APYTUe MapaMeTpbl, CBSI3aHHBIE C KaX/I0M CIIy:KOOW B
mynpTuiuiekce crangapra MPEG-2. Jlanable ciyObl MOTYT OBITh YacTbIO
TPaHCIIOPTHOT'O IIOTOKA, B KOTOpOM Iepenaercs Tabiauna SDT, niu BXoauTh B cOCTaB
IPYIMX TPAHCIOPTHBIX IIOTOKOB, YTO OINPEHEISIETCS IOCPEICTBOM 3HAYCHHUS
uaeHtudukaTopa Tabnuusl table id.

9. Tabnuua wuHbpopmaruu o nporpaMmMHoM sjeMeHte EIT momkna
IPENOCTAaBIATh B XPOHOJIOTMYECKOM  TMOPSAKE  CBEACHMS,  ONMCHIBAIOIIUE
IPOrpaMMHBIE 3JIEMEHTHI (COOBITHS), coAepxaluuecs B Kaxxaon yciyre. adbauna EIT,
coJeprkauiasi UHQOpMaLMIO O TEKYIIEM U MOCIEIYIOIIEM IIPOrPaMMHBIX JIEMEHTAX,
JOJDKHA BKIIIOUATh B c€0sl TOJIBKO JAHHBIE O TEKYIIEM COOBITUM U CIEIYIOIIEM 3a
HUM COOBITHUH, KOTOPBIE MIEPENAIOTCS pacCMaTpUBAaEMOM Ci1y>k00i1 B cOcTaBe JaHHOTO
WIH JIPYroro TPaHCIOPTHOTO MOTOKA, 33 HCKIIOUEHUEM CIIydas CIY>KObl «IOYTH
Busieo 1o 3ampocy» (NVOD). B atom ciiyqae moket mepenaBatbest HHGOpMAIIHS O
Oosiee uyeMm JBYX CcOObITHSAX. Tabmuiel pacnucaHus COOBITHUH, OTHOCSIIUECS K
JAHHOMY WJIA JPYrOMYy TpPaHCHOPTHOMY IIOTOKY, JOJDKHBI COAEpP’KaTh CIHCOK
COOBITUH B BUJE pacHUCaHMsI, KOTOPOE BKJIIOYAET B ce€0s1 COOBITHS 32 BPEMEHHBIMU
rpaHunamu cienyromero coObitus. Tabmuuel EIT He sBistoTcs 00s13aTENbHBIMMU.
JlaHHbIE, Kacaroluecss NPOrpaMMHBIX 3JEMEHTOB, JIOJDKHBI IPENOCTABIATHCA B
XPOHOJIOTMYECKOM IOPSIAKE.

10. Tabmuna Bpemenu u aatel TDT momkHAa HCMONB30BATHCS IS TIEpeIayvu
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uH(pOpMallMi TOYHOTO BpEMEHH, BKJOuas Tekymiee Bpems u aary. Jlanueie TDT
JOJDKHBI TIepefiaBaThCsl B OTICJIBHON TaOJNMIIE H3-3a2 4YAaCTOrO OOHOBJICHHS 3TOM
uHpopmaruu. Tabnuila BpeMEeHM M JlaThl JOJDKHA COJEpKaTh HH(OpManuioo o
TEKyIIeM BpEMEHU M JaTe Tolbko B (popmare BcemupHOro KOOpIMHUPOBAHHOTO
BPEMEHH.

11. Tabnuua casura no BpemeHu TOT comepxut uHpoOpMalnio O BpeMEHH B
dopmare BceMupHOro KOOpAMHHUPOBAHHOTO BPEMEHH M JaTe, a TakKe 3HAUCHHE
cABUTa (CMEILEHNS ) MECTHOTO BPEMEHHU OT BCEMUPHOTO.

12. Tabmuma tekymero crtaryca RST nomkna obOecmeunBaTh TOYHOE U
CBOEBPEMEHHOE OOHOBJICHHE CTaTyca OJHOTO WJIM HECKOJbKUX IPOrPaMMHBIX
AJIEMEHTOB, YTO MOKET ObITh HEOOXOJMMO B CIIydae, €CJIM MPOTrPaMMHBIM 31€MEHT
HAYMHAETCS pPAaHbUIE WIM IO3XKE M3-3a U3MEHEHUs pacnucanus. lcronb3oBaHue
JAHHBIX TAOJIUIL JOJDKHO 00eCeYrMBaTh MEXaHU3M ObICTPOTrO OOHOBIICHUS JJAHHBIX.

13. Tabnuna OaiiToB corjacoBaHusi cKOpocTu ST MOJKHA MCIOJIB30BATHCS C
LIEJII0 OTMEHBI JEHUCTBHS CYIIECTBYIOIIMX CEKIMM HA TPAHUYHBIX IIYHKTAX CUCTEMBI
JOCTaBKU, HAIIPUMEP HA FOJIOBHOM CTaHIIMU KaOEIbHOU CETH.

14. Tabmuma weomHopoaHoctu wHpopmammu DIT momkHa HCHOIB30BaTHCS
TOJIbKO B YaCTUYHBIX TPAHCIIOPTHBIX NOTOKax. He pomyckaercs nepenaBaTh TaOIUILy
DIT B mosHbIX CTaHAAPTHBIX TpaHCHOPTHBIX MOoTOkax MPEG-2, nmpeaHa3zHaueHHBIX
s Bewanus. Tabmuiy DIT cremyetr BBOAUTH B IEPEXOIHBIX TOYKAX TPAHCIOPTHOTO
OTOKa, Korjaa cepBucHast uHpopmarus SI MOXKET UMETh BpEMEHHbIE Pa3pbIBbl UM
VHBIE HEOJHOPOIHOCTH.

15. Tabmuna BeiOupaemoirt wuHbopmaruu SIT  momwkHa  comepxkaTh
UH(GOPMAIINIO, OMUCHIBAIOUIYIO YCIYTU U MPOTPAMMHBIE AJIEMEHTHI, IEPEHOCUMBIE B
YACTUYHBIX TPAHCIOPTHBIX MOTOKAX, KOTOPBIE MOTYT OBITh "MPEpPhIBAIOLIUMHUCS", T.€.
coziepkaTh BpeMeHHbIe pa3pbiBbl. Tabnuua SIT gomkHa BKItOYaTh B C€0S1 UTOTOBYIO
no100pKy BCel CEpBUCHOM MH(OpMAIMK BEHIATEIbHOIO TPAHCIIOPTHOTO noToka. He
gomyckaetcss mnepefaBaTh TaOnuiy SIT B MOMHBIX CTaHIAPTHBIX TPAHCIOPTHBIX
notokax MPEG-2, mnpegnasHaueHHbIX [ Bemanus. Ecim  tabmuma  SIT

MPUCYTCTBYCT B IIOTOKC JAHHBIX, 3TOT IIOTOK JOJDKCH I/II[eHTI/ICbI/IHI/IPOBaTBCH KakK
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YaCTUYHBIN TPAHCIIOPTHBIN MOTOK, MOJYYEHHBINA OT 1dpoBoro uHTepdeiica. B atom
ClIydyae MPUEMHHUK-IAEKOAEP HE [JOJDKEH [MPOU3BOJUTH IIOMCK CEPBUCHOU
uH(popMaIuK, CBSI3aHHOW C BEIIAHWEM, M JOJDKEH ONUPAThCS MCKIIOYUTENIBHO Ha

uH(popMalnio, nepenocumyto B tTadbnuue SIT.

PSl[3] S5 obraarensHeme [13] Sl no esibopy [13]
PID 0x0000 PID 0x0010 PID 0x0010
|
|
NIT | NIT
o] AAHHOM NOTOKA I OPYTMX NOTOKOE
|
|
PID 0x0001 } i R
|
|
CAT | BAT
|
|
|
PID 0x0011 I PID 0x0011
|
SDT ' sDT
P MT OAHHOID NOTOKA I APYTHX NOTOHOR
|
|
_____ PID 0x0012 } PID 0x0012 PID 0x0012
T | .
|
LoONIT | EIT | EIT EIT
I
I [AMHOM NOTOKS | AAHHGT NOTOKS AETYTHX NOTORGE
I_ _____ Jl (rexywee/cnegyowes)] i (RnaHnpyemos) ‘m:m
| .
i } PID 0x0013
|
L | RST
|
|
| PID 0x0014
|
|
I TOT
|
|

PID ot 0x0010 go 0x0014

ST

Pucynoxk 1.6 — ITonnas coBokymnHocTh Tabmui PSI, SI
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Takum 06pazomM, B cOOTBETCTBUU C [12], MUHUMaIBHO HEOOXOIUMBINH O00BEM
JTAHHBIX ISl JICKOJUPOBAHUS TPAHCIOPTHOTO IMOTOKA MEPEIaeTCs B €ro COCTaBe B
BUJie 3 TabJIUIl MPOrpaMMHO-3aBUCUMON HHGopManuu (MHGOPMAIIUK O TporpaMMax)
PSI: PAT, CAT, PMT.

B nomonnenme k Ttabmmmam PSI, B TpaHCIOPTHOM TMOTOKE MEPEAAIOTCS
obs13atenbHble TaOMIBl HHPopMaruu o ciyxo6ax SI: NIT, SDT, EIT, TDT, a Takxke
HeoOs3arenpHble Tabnuiel nHpopmanuu o ciayxodax: BAT, TOT, RST.

Ha pucynke 1.6 nmokaszaHna nosHasi coBOKynmHocTh Tabsmi PSI, SI[12].

1.4 Omubku TpancnoptHoro noroka MPEG

OmnepaTUBHBII KOHTPOJIb IHM(PPOBOrO IMOTOKA OCYIIECTBISETCS B PEKUME
peampHOr0 BpEeMEHH U JOJDKeH TMOATBEPXKIaTh, YTO TPAHCHOPTHBIM IOTOK
YIOBJIETBOPSET JCHCTBYIOIIMM HOPMATHUBHBIM TOKyMEHTaM. B 9acTHOCTH, JOKHBI
HNPUCYTCTBOBATH MPAaBUJIBHO 3aK0oMpoBaHHbIe naHHbIe PSI u SI, koTOphIe MO3BOISIOT
UACHTU(PUIUPOBATh OTIENbHBIE COCTaBISIONIME TPAHCIOPTHOTO TMOTOKAa. Bo
n30eKaHNe CpbIBa CHUHXPOHHU3AIMM JPOKaHUE BPEMEHHBIX METOK HE JOJKHBI
BBIXOJUTh 32 ONPE/ICICHHBIC TIPEICIIbL.

K nmnpuoputeTry mepBOoro, BBICIIETO YpPOBHS OTHECEHBI IapameTphl,
HEoOXoIuMBbIC I JCKOJUPOBAHMUSA IOTOKAa — TIOTEpPs CHHXPOHHU3AIMM, OIIMOKa
cunxpoOaiita, ommbka PAT u T.m. IlposiBienne Takux ommOOK MOXKET MPUBECTH K
MOJIHOM MOTEepe CUTHAja B pe3yJIbTaTe HEBO3MOKHOCTH €0 JEKOINPOBAHHUS.

[IpuoputeTr BTOPOTO YPOBHS COCTAaBIAIOT [ApaMeTpPbl, BaXKHbIC IS
o0OecrieueHrs yCTOMYMBOW pPAOOTHI CHCTEMBbI B LIEJIOM, KOTOpbIE PEKOMEHIYeTCs
OTCJIeKMBATh HeNpephiBHO. Hanuyme Takux OMMOOK MOXKET MPUBOIUTH K
M3MEHEHHUIO KauecTBa KapTUHKM Ha DJKpaHe, HMCKKEHUIO JM IOoTepe 3BYKa,
MOSIBJICHUIO Ha SKpaHe TEJIEBU30pa Pa3IMUHBIX apTe(aKTOB.

K npuoputery Tperbero ypoBHS OTHECEHBI HapaMeTphl, MPEACTaBISIOIINE

UHTEpEC I OTACTbHBIX mpwiokeHud. Kak mnpaBuno, Takue OIMMOKKA HE
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MPOSIBIIAIOTCSA BU3YaJIbHO MJIU aKyCTUYECKHU.
Ha pucynke 1.7 mokazaHo OKHO MOpOrpaMmbl aHaaM3aToOpa TPAHCHOPTHOTO

IIOTOKA B PCKHUME JCKOAUPOBAHUS OImnOOK IIpu X HAJIMINH.

| Priority 1

TS_sync_loss
Sync_byte_eror
PaT_emor_2
Continuity_count_error
PMT_emrar_2
FID_error

20093-03-04 14:04:36 Mo gection with table_id 0=00 on PID O for maore than 500.0ms

2009-03-04 14:04:36 Mo section with table_id 0x02 an PID 112 for more than 500.0ms
2003-03-04 14:04:40 FID 283 wasz not detected for more than 5.00s

sl Rl w8 7 e e |

Priority 2

Tranzport_eror

CRC_eror

FCR_repetition_error
PCR_dizcontinuity_indicator_ermor
PCR_accuracy_error

CAT_error

o oo o oo

Priority 3
WIT_actual_erraor
NIT_ather_ermor
S|_repetition_ermar
Unreferenced PID
SDT_actual_error
SOT_ather_erar
EIT_actual_error
EIT_ather_errar
RST_emror
TOT_emor

2009-03-04 14:04:36 Mo section with table_id 0240 for mare than 10,002

o

20093-03-04 14:04:44 Mo table with table_id 0=02 on PID 112 for more than 500.0mg [P T_repetition_r...

2009-03-04 14:04:36 Mo section with table_id 0=4E for mare than 2.00s

PP POORO| L. GO Pe|L. SOOGSS

— O 0O w o oo r O

2009-03-04 14:04:36 Mo section with table_id 070 for mare than 30,00

Pucynox 1.7 - Omubku nepBoro, BTOpOro U TPETHEro ypoBHS

B nannom npumepe oOHapykeHbI OIMOKH TIEPBOTO YPOBHS:

PAT error 2 — cekuus c¢ Tabmumeit ID 0x00 He MOSBIAIOTCS, MO MEHBLIEH
Mmepe, kaxasie 500 mc nox PID 0.

PMT error 2 — ceknusi ¢ tabnunei 1D 0x02 HEe MOABISAIOTCS MO MEHBIIEH
Mepe kaxzasie 500 mc.

PID error —PID 289 He oOHapy»XeH B TEUCHHUH SC.

He oGHapy>xeHbI OIITMOKH BTOPOTO YPOBHS.

EcTh ommbku TpeThero ypoBHS:

NIT aktual error — cexnus ¢ Tabnunei ID 0x40 He MOSABIAIOTCS 1O MEHBIIIEH
Mepe kaxzasie 10 c.

SI repetition_error — yactota noBTropenust SI rabnui ¢ PID 112 6onee 500 mc.

EIT actual error — cexmus ¢ Tabnunei ID 0x4E He MOSBIAIOTCS MO MEHBIIEH

Mepe Kaxzable 2 C.
25



EDT error — cexnus ¢ Tabnumeit ID 0x70 ve o6HapyxeHa 6omaee 30 c.

Haubonee cepbe3nas ommOKka M3 YUCIa OTHECEHHBIX K MEPBOMY YpPOBHIO -
MOTePs] CHHXPOHMU3ALUK TPAHCIIOPTHOTO TIOTOKA, T. €. He OOHapy>KeHHE B HEM OaiTa
cuHXpoHM3amu. Kak mpaBuiio, 3Ta ommOKa UMEeT MECTO MPH OTCYTCTBHU CUTHAIA

(cm. pucyHok 1.8).

=] Priornity 1
& T5_sync_loss R 2003-10-18 1E:3E:58 Loss of synchronization

Pucynok 1.8 — Omubka norepu CHHXpOHU3AIUU TPAHCIOPTHOTO MOTOKA

baiiT cuHXpoHM3alMKU BCEr/a COJEPKUT IMIECTHAALIATEPUYHOE 3HaueHue 47
(mecsatuynoe 71), OH UCIMOJIB3YETCS B KAUECTBE «CHHXPOUMITYJIbCA» MEPEaBaeMOro
curnaia. O6paboraB oauH OalT co 3HaueHueMm 47h, mpuemunk MPEG-2 curnana
OKUJAeT MOCTYIUICHUS CIIeIYIOIIETo TaKoro e 3HaueHus 188 Oalitamu mo3nHee.

Hpyroi ommbKo# mepBoro ypoBHs OyAeT NoTepsi CHHXpoOaiTa.

Boiig B CHHXpOHU3M C IPUHUMAEMbIM CUTHAJIOM, IPUEMHHUK MOXET OTEPAThH
€ro Mmpy MPOMyCKe Na)xe OAHOro OailTa CHHXPOHH3AIUMH, TaK YTO KOHTPOJIb TECHO
CBSI3aHHOM C 3TUM COOBITHMEM OIIMOKM OaliTa cHHXpoHM3almuHu (sync byte error)

JOJKEH OCYIIECTBIIATHCS MTOCTOSIHHO (CM. pUCYHOK 1.9).

|'.' Sync_bpte errar G 2009-10-16 16:36:58 =34 iz niot a valid spnc_byte

Pucynok 1.9 - Omunbka nepBoro ypoBHs - moTepsi CHHXpoOaiiTa

HeoOxogumoe uisi BXOXKICHHSI B CHHXPOHHU3M KOJIMYECTBO  YCIEITHO
MPUHATHIX OAWTOB CHHXPOHU3AIMH B 3aBHCHUMOCTH OT KOHKPETHOTO YCTPOMCTBA
COCTAaBJISIET OOBIYHO OT ABYX IO LIECTH.

HemnocpenctBeHHslii mHTEpEC MPEACTaBIIOT uaeHTHGUKaTOphl akera (PID),
NOJIE YNPABJIECHUS 3alIUTHBIM KOJIUPOBAHUEM, CYETUYMK MOCIEIOBATEIIBHOCTH U
uH(popmalmoHHbl 070K (3HaueHus PID wacTto 3amaroTcs NEeCATUYHBIMU YHUCIIAMH,

Kak MokKa3aHo Ha pucyHke 1.10).
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PAT_amar_2 3 2009-10-16 16:36:56 Interval between sections with table_id 0x00 on PID 0 too long [req: 500.0ms, act...
Continuity_count_error L 20091016 16:38:15 Incomect continuity-count on PID 20 [expected: 5, found: 3]

P T_ermor_2 2 2003-10-16 16:36:56 Mo section with table_id 0=02 on PID 257 for more than 500. 0ms

PID_error 1 2009-10-16 16:36:56 PID 258 was not detected for mare than 5.00

Pucynok 1.10 — ®dparmeHT TabauIlbl ¢ IepeyHeM ommbok ¢ ykazanuem PID

[Tockonbky crnoco0 MHTEPHpPETAUU COACPKUMOr0 MH(POPMAIIMOHHOTO OJI0Ka
KKJI0ro mnakera ompenensercs ero PID, mpaBuibHas nepenada 3TOTO 3HAYCHMS
COBEpIICHHO HE0OXoAuMa JJsi JIeKOAMPOBAHUS TPAHCIOPTHOTO TMOTOKa. B
MH(POPMALlMOHHOM OJIOKE MOXET, B YaCTHOCTH, COAEpXaTbCsl HHGpOpManus o
Ha3HaueHUH onpeneneHHbIX PID nmakeram Tex WM MHBIX IIEPENABAEMBIX B IIOTOKE
nporpamMMm. O6patute BHUMaHue, 4To PID MoeT BHIMOMHATH PYHKIMIO «yKa3aTes
Ha» nociuenyromue Habopel PID. Mudbopmanius o KaxI0i KOHKPETHOM Mporpamme
OOBIYHO TepefaeTcss ¢ MepuoanyHocThio mopsiaka 100 mc. DTOro aocTraTtodHo,
MOCKOJIbKY Ha OOJIBLIIMHCTBE KaHAJIOB IPOTPAMMBbI CMEHSIOTCS HE TaK YXK 4acTo.

Takyr0o CMEHy NporpaMm MOYKHO HNPOWUIIOCTPUPOBAThH Ha IMPHUMEpPE Ha

TPAHCIISIUIO MECTHBIX IIepeaay, Kak Moka3aHo Ha pucyHnke 1.11.

E-0h Tables
-7 PAT
E-@@ Table ID: 0
........... « Table PID: O
----------- » Table version: O
----------- » Repetition rate: 10.5Hz
----------- » Table interval: 0.09s
----------- = Mumber of sections: 1
----- -+ Section length: Z4 bytes
----------- « Transporkt Stream ID: 1
=1-{n1] Program: 0 {Defines Network PID})
fonen Network PID: 16
=-{u1] Program: 1
BE L « PMT PID: 257
=-{n1] Program: 2 (FM)

fen PMT PID: 257

M

Pucynok 1.11 - CBenenust o PAT- Tabnuie

Nudopmarus 06 3ToM comepKUTCs B TaOIHUIE Tporpamm (program association
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table, PAT), sBnsromeiics KOMIOHEHTOM CaMOIO BEPXHErO YpPOBHS HEpapXuu
TpancnoptHoro mnotroka MPEG-2. [Inga ee mnepemadun Bcerja HUCIHOJb3YETCS
uneHtudukatop nakera 0. B 3Toii Tabnuie nepeuncisitoTesi Bce MporpaMmel (HOMep
KaHaJla ¥ OIMCaHUE COJIEpKaHUsl), MPUCYTCTBYIOIIHE B TPAHCIOPTHOM IIOTOKE, W
Ka)XJI0M M3 HUX MpucBauBaeTcs otaeabHbld PID nis mepenaun Tabauibl CTPYKTYphI

nporpaMmsl (program map table, PMT), kak nmoka3aHno Ha pucynke 1.12.

1 pMT

EHEI Program: 1 él--@ Program: 2 (FM)

- Table ID: 2

----------- = Table PID: 257

----------- = Table version: 0

----------- = Repetition rate: 10.8Hz
----------- = Table interval: 0.09s
----------- « Mumber of sections: 1
-je=#| Gection length: 32 bytes
----------- = PCR PID: 256

----- &) Mo program-info descriptors
E-%* PID: 256

... %8 Shream bype: 2 (MPEG-2 Yideo)
E-J3 PID: 258

- JJ Stream bype: 3 (MPEG-1 Audio)

E|{~=:| IS0 639 Language Descriptor
-nn Descriptor tag: OxOA

=@ Table ID: 2

----------- = Table PID: 257

----------- « Table version: 0

----------- = Repetition rate: 10.8H=z
----------- » Table interval: 0.09s
----------- » Mumber of sections: 1
~je=s| Section length: 38 bytes
PCR PID: 256

..... @ No program-info descriptors
=-J3 PID: 259

i JJ Stream type: 3 {MPEG-1 Audio)
EI(EZI IS0 639 Language Descriptor

» Descriptor tag: 0x0A
» Language: rus {Russian)

b Audio bype: 0 (undefined)

E---= Language: rus {Russian) B-JJ PID: 260
ween Audio type: 0 (undefined) .. JA Stream type: 3 (MPEG-1 Audio)
E-€] IS0 639 Language Descriptor
----------- = Descriptor tag: Ox0A
[ -= Language: rus (Russian)

ioreew Budio bype: 0 (undefined)

Pucynox 1.12 — Ctpykrypa PMT-Tabnuist

PMT Ttabnuna, 3anumaromas 0ojiee HU3KUI ypOBEHb HEPAPXHUH, BKIIIOYACT
PID nns makeroB ayawo-, BUZ€O- U IU(PPOBBIX JaHHBIX MHPOrpaMMbl (ITaKeThI
U(POBBIX TaHHBIX, KaK MPaBUIIO, COAEPKAT UH(POPMALIMIO CUCTEMBI TEJIETEKCTa WU
CKPBITBIE TUTPBHI).

[Tocne 3axBaTa CHHXPOHU3AIMHU JIEKOJEP MPEXKAEC BCETO BHIUCKUBAET B MOTOKE
PID = 0, 3ape3epBupoBanubiii cnenudpukanueii MPEG-2 nns taGauisl nporpamm.

Ecou PID = 0 He mosBUTCS B OIpeACICHHBI NMPOMEXKYTOK BpeMeHH (He Oosee
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MOJIOBUHBI CEKYH[IbI), WU WH()OPMAIMOHHBIA OJOK TAaKOro IMaKeTa HE YAacTCs
uHTepnpetupoBath Kak PAT, wim y Hero oxaxeTcss BBICTaBIEH ¢uiar 3aldTHOTO
KOAUPOBaHUS (B CIIEIUATIBLHOM I0J€ JIIMHOU 2 OUT, CM. CTPYKTYpPY MaKeTa, JeKOoAep
HE CMOXXET 00padoTaTh MOTOK.

Cnepyromeii B ouepeAd Ha TMPOBEPKY HJET OIIMOKAa  CYETYHKa
nocjeaoBaTeIbHOCTH (continuity count error). Kaxapli maker ayawo-, BUACO- U
U(POBBIX JAaHHBIX B TPAHCIIOPTHOM TIOTOKE WMEET COOCTBEHHBIH CYETUHK
MOCJIEIOBATEIbHOCTHA, KOTOPBIM YBEIMYMBAETCS Ha E€IUHUILY JUISl  KaXJ0ro
CJIEYIOIIEro MaKeTa OJHOM mporpammbl. OmmOKa CYETYMKa IMOCIIEI0BATEIbHOCTU
MMEET MECTO, KOTJ[a €ro 3HAaYCHUS IS TTOCJIeIOBATEIBHBIX MTAKETOB OJIMHAKOBHI (UTO
TOBOPUT O MOBTOPHOM nepezaaue) b0 oTirdaroTcst 0osblie 4yem Ha 1 (4TO TOBOPUT
0 MPOIMYCKE MAKETOB).

3ateM mpuxonut odepenb ommbok PMT (PMT errors). Tabmuma cTpyKTyphl
nporpamMmbl coiepkuT 3HaueHusi PID, ¢ koTopeiMH mepefaroTcs MakeTbl ayJuo-,
BUJICO- U UU(POBBIX JaHHBIX KOHKpeTHOW mporpammbl. [lomoOno ommubke PAT,
omubka PMT umeer mecro, Korma Tabiuia paclucaHusi MPOrpamMMbl IepenaeTcs
CIIMIIKOM PEAKO JUOO MHAMKATOP 3allUTHOrOo KoAupoBaHHUs He paBeH 0. DTo He
clielyeT MOHUMATh TaK, YTO BHECEHHE B MEpPEJaBaeMyl0 MPOrpaMMy TE€X WM UHBIX
UCKaXeHuW He nomyckaercs crtangaptom MPEG-2, - manHoe ycioBHE OLIMOKH
MIPUMEHSETCS TOJIBKO K TaOJIUIIaM.

Eme onun tun ommbok neporo ypoBHs - omuoku PID (PID errors). Eciau
ynoMsanyTeid B PAT unu B PMT uaentudukatop makera He MOSBUTCS B MOTOKE B
TEUEHHE OMPEJEICHHOIO, 3aJaBacMOro IOJb30BaTeIEM MEPHOAA, BBICTABISCTCS
omubka PID.

[IposiBieHne OMMOOK BTOPOTO YPOBHSI CUMTACTCS KEIATCIbHBIM, TIOTOMY YTO
napaMmeTpbl, OTHECEHHbIE K JIaHHOM KaTeropuu, OKa3blBAIOT BIUSHUE Ha
0e301M1O0YHOCTh JEeKOAUpPOBaHUs nporpamMm. [lepeuncnnm camble BasKHbIE OIIMOKU
3TOrO YPOBHSI.

Opna u3 HanboJee 4acTo BCTpeYarouMxcsi IpoosieM ¢ AeKOAUPOBAHUEM UMEET

OTHOIIIEHUE K MOJI0 3TAJOHHBIX YacoB mporpammsl (program clock reference, PCR).
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OHO comepKUT BPEMEHHYIO HH(POPMAIUIO, HCIOIb3YEMYIO0 Uil CHHXPOHU3ALUU
KOHTypa aBTOMATHYECKOH mojacTpoiiku ¢asel nekonepa. [lome PCR mpeacramusier
co0oll (pparMeHT moJysl afanTalu, KOTOPOE BKIKOYAETCS B COCTaB HEKOTOPBIX
nakeToB. [IpakTrka MokaspIBaeT, 4YTO B NEpenadax psaa KoJIepoB BpeMs OT BPEMEHH
BO3HHUKAIOT OIMIMOKHK 3TAJIOHHBIX YacoOB mporpamMmel (program clock reference timing
errors), 4YTO MOXXET NPUBOAUTHL K HECTaOMIbHON paboTe MOTPEeOUTEIHLCKOTO
npueMHHKa-ipeoOpazoBarens. CHEKTp TOTEHIUANbHBIX TOCJIEICTBUN  TaKou
HECTAaOWJIBHOCTH B paboOTe HIMPOK: OT MOSIBICHUS B IMeEpeaadax HCKaKEHUU 0
nepe0oeB B BBIXOIHOM CHUTHAJIE JAEKOJIepa UITH JIaXe €ro MOJHOTO OTCYTCTBHSL.

JIBa npyrux yclioBus, pEKOMEHIyeMbIX JJISl POBEPKH: OIINOKA IUKINIECKOTO
n30bITouHOro Kosia (CRC error), koTopas Tak ke He kenatenbHa B cuctemax MPEG-
2, KaK U B JOOBIX APYyrux mMu(pPOBBIX KaHAIAX MEpeavd JaHHBIX, UCIOIb3YIOITNX
ATOT METOJ OOHapyXeHHs OIMOOK, U OIIMOKa TaOJMIBI YCJIOBHOIO JOCTYyMa
(conditional access table (CAT) error). Ommbka CAT BO3HUKAeT, KOT/ia B IMaKeTe
BBICTABJICH MHAMKATOP 3aIlIMTHOTO KOAMPOBAaHMs, a TabIUIAa YCIOBHOIO JOCTYIa
700 OTCYTCTBYET, JMOO YKa3bIBa€T Ha HECYIIECTBYIOIIEEC WM HENPUTOJHOE IS
UCIIOJIb30BaHUsl CcOOOIIeHne 00 yCcIoBUM paspemieHus jaoctyna (entitlement
management message, EMM). (B cucremax HeEmocpeAaCTBEHHOrO CITyTHHKOBOTO
BELIAHUSl JIOMAlIHUE TMPUEMHUKH MPOTPAMMHUPYIOTCS TaKuM 00pa3oM, YTOOBI
JEKOIUPOBATh MPOTPAMMBI TOJIBKO C ornpeneneHHbIMU EMM-kogamu min BooO1ie He
3allUIIEHHBIE POTPAMMBI).

N3 BocbMu oOmuMOOK, OTHECEHHBbIX B crnenudukamuu DVB k Ttperhemy,
(bakynbTaTUBHOMY, YPOBHIO, TOJIbKO TPU UMEIOT OTHOIIeHHE k cuctemam MPEG-2.
Oto ommOku Tabmuibkl cereBoi mHPopmamuu (network information table (NIT)
errors), He3aperucTpupoBaHHbIe uaeHTU(UKaTOphl makeToB (unreferenced PIDs) m
nepenonHeHue/ucuepnanue Oydepa (buffer overflow/underflow). Tabnuma cereBoit
uH(pOpMAaIIUU COACPKUT OMKUCAHUE UCTOYHMKA CUTHAIBHOTO MOTOKA: Ha3BaHUE CETH-
MCTOYHUKA, OpOUTATIbHbIE KOOPAMHATHI CITyTHUKA U T. TI.

XoTsl moAoOHBIE CBEACHUS HU B KOEH Mepe He SBIAIOTCS (WIM HE JTOJKHBI

HBJ’IHTEC?I) CYHNICCTBCHHBIMM JIsI  IIpoHEcCa ACKOAUPOBAHUA IIPOIpaMMBbl WA
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porpamMMm, K KOTOPbIM OHHM OTHOCSATCS, OTHAEJbHBIE JEKOAEPbl OTKAa3bIBAIOTCS
JIEKOMPOBATh TIepeaaun B OTCyTCTBUE 3TON mHpopmanmu. [1o yrBepxkxaeaHomy SO
cranaapty MPEG-2, ee ucnosnbs3oBanue cuutaercsi (paKyibTaTUBHBIM, IO CTaHIAPTY
xe DVB - o0s3aTenbHbIM, KaK MMOJaraoT, ¢ LEJIbI0 3alIUThl HHTEPECOB YYaCTHUKOB
ppiHka. Koneuno »xe, B EBpome coaepkaHME KaHAJIOB TIIATEJIBHO 3allUIIACTCs
koaupoBaHueM (ctangapT MPEG-2 3anpemiaetr kogupoBaHue Jiniib akeToB ¢ PID =
0, a Taxxe comepxkanux tabnuisl PAT u PMT).

HezapeructpupoBanHble WACHTU(HUKATOPBI MAKETOB - 3TO HACHTUPUKATOPHI,
KOTOpBIE MPUCYTCTBYIOT B MOTOKE, HO He ynomuHatoTca B PAT wiu PMT. Xots
CUTyanus, KOTrjJa TaKhe IMaKeThl BBI3BIBAIM OBl TIEPEPHIBEI B JICKOAUPOBAHHUH
OporpaMmbl WM JieJaid Obl €ro HEBO3MOXKHBIM, MaJIOBEPOSITHA, WX TMOSBICHHE
MOXET  TOBOPUTH O  HEHCHPABHOCTH  KOJAEpa,  MYJbTHIUIEKCOpAa  WIH
JNEMYJIBTUILIEKCOPA.

Bbydepsl mnomoraioT KoMmeHcHpoBaTh 3(M@PEKT HEpaBEHCTBA CKOPOCTEH
MOCTYIUIEHWs W Bblgaun uHGopmarmu. Ecim uX eMKOCTH OKaXeTCs BCE Ke
HEJOCTATOYHO, BO3MOKHO HCUEPIIAHHE WIIH, YTO CIIyYaeTCA PEXe, NEPENOIHEHUE
O0ydepa. Mcuepnanue Oydepa o3HadaeT, YTO MMEIOMIMXCA JAHHBIX HE XBaTaeT IS
MOCTOSIHHOT'O OOHOBJICHHSI 3BYKOBOT'O UJIM BUJICOCUTHAJIA, @ IEPETIOTHEHUE TPUBOIUT
K IoTepe UHPOpMaLIUU.

Hanbonee wacto BceTpewaromasics mnpuyuHA TMepenoyiHeHus Oydepa -
HEJ0CTAaTOYHAs CTENEeHb CXKATHUS TaHHBIX KoJepoM. OOBIYHO 3TO MPOUCXOAUT, KOT/Aa
BUJICOU300PAKEHUE OKA3bIBACTCSI CIUIIKOM CIOXKHBIM JJIi MPUMEHEHHOTO B HEM
anropurMa ymjaoTHeHUs. CKOppPEKTHpPOBaTh CKOPOCTb BOCHPOM3BEACHUS IS
PEoI0JIeHUs MPobsieM ¢ eMKOCThI0 Oydepa, BbI3BAaHHBIX HEAOCTATOYHBIM CXKAaTHEM
JAHHBIX, HEJIb3sl (CKOPOCTh BOCIPOM3BENCHHS ONPENEIAETCS BPEMEHHON METKOM
nexkonupoBanus (decode time stamp, DTS) u BpemMeHHON METKON NpecTaBiICHUS
(presentation time stamp, PTS).

[TonHblif mepedeHb OmMUOOK BCeX MPUOPUTETOB mpenctasieH [10], a Brimucka

U3 CTaHJapTa Ha pycckoM si3bike B [IpuioskeHun A naHHOUM paOboTHhI.
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2 CoctaB 000pyJ0BaHUs anmnapaTHO-MPOTPaMMHOTrO J1abOpaTOPHOTO
KOMILJIEKCa 1o UCCJIE0BAHUIO cocTaBa U CBOMCTB
MYJIbTUILUIEKCUPOBAHHBIX ~ TPAHCIOPTHBIX  IOTOKOB  HHU(POBOIO
teneBuaeHus ctangapra DVB-T/T2

2.1 Ananuzarop tpancnoptHoro notoka DVB-T/T2 Enensys DiviDual

Anammzarop TpaHcnopTtHoro noroka DVB-T/T2 Enensys DiviDual 5200130

OTHOCHUTCA K 3KCIEPTHBIM aHanu3aropam MoHutopuHra DVB -T2MI [13].

Pucynoxk 2.1 - Buemnuit Bun ananuzatopa Enensys DiviDual

YerpoiictBo DiviDual T2MI npencrasisier co0oil kKapMaHHBIA aHATU3ATOP C
(GyHKIMAMM aHaliv3a, 3allMCh W IMOTOKOBOro BocmpousBeneHuss DVB T2-MI u
MPEG2 TS B pexume peanbHOro BpeMEHH. BHemHuN BuUJ aHamu3aropa
npeacTaBieH Ha pucyHke 2.1 [13].

Untepdeiic momynstopa DVB-T2 (T2-MI) nepemaer BXOAHBIE CHUTHAJbI
cucteMbl DVB-T2, MPEG-2TS, uHKancyJIupoBaHHbIE B KaJpbl OCHOBHOM IOJIOCHI
yactoT DVB-T2.

Hogoe yctpoiictBo DiviDual T2MI oOecnieunBaeT BHINOJHEHHE aHAIN3a BCEX
napameTpoB T2MI B pexxuMe peajibHOIO BPEMEHHU:

— Kazpos BB;
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— xkazpos L1;
— JIEKOJIUPOBAHUS BPEMEHHBIX METOK.

Hns mouutopunra MPEG2-TS peanuzoBaHO Tpu YypOBHS MPUOPUTETOB
ETR290; KOHTpOJIb CKOPOCTH MOKET BBINOJHATHCS JUOO TIOOAIBHO, JMOO IS
KOKIO0M CIyKObI, TakkK€ MOTYT WCIOJb30BaThCSl HACTPAWBAaEMbIe aBApPUNHBIC
curHaiel. Kpome Ttoro, ycrtpoiictBo DiviDual noanepkuBaer ¢yHkiuu cobopa
a¢upHOr0 MOTOKAa. B 3TO yCTpONCTBO Takke HWHTETPUPOBAH BHUJECOAEKOJED,
oOecreunBaOUi  JI€KOJUPOBAHUE B  PEXKUME PEATbHOTO BPEMEHH  BCEX
HEKOJUpPOBaHHBIX Ciyk0. B DiviDual T2MI wucnonb3yiorcs mnpeumyiiecTBa
MOCJIEAHET0 OOHOBJIEHHUSI MPOTPAaMMHOT0 obecrieueHus: Bepcun 6. brarogaps stomy
BO3MOYKHA MPOBEPKA BceX mpuiiokeHni DiviSeries Ha HOBOM WHTYHUTHBHO TTOHSITHOM
YpOBHE HCIOJIb30BaHUsl. Bo3MokHA MONHAs HACTPOIlKa M 3arpy3ka BCEX JKPaHOB
monurtopunra. [lockonbky obopynosanne DTTV cranmapra T2 pacnpocTpaneHo 1o
BceMy wmupy, ycrporctBo DiviDual T2MI obGecneunBaeT 3KOHOMHUYECKH
3¢ (pexTUBHOE pelIeHHEe TECTUPOBAHUS U IOTOKOBOTO BOCIPOU3BEIACHUS IS
71a00pPaTOPHOTO M IKCILTyaTallHOHHOTO MPUMEHEHHUS.

K npeumymiectBam nprbopa MOKHO OTHECTH CIEAYIOLIEE:

— Bce (YHKIMH peaan3oBaHbl B OJHOM YycTporctBe: COop, aHamu3 u

BOCIPOU3BEICHUE CUTHAIIOB OCHOBHOM MOJIOCHI YacTOT;

— TmpoBepka npaBuiibHOCTH U aHaiu3 DVB T2-MI u MPEG2 TS;

— BeIgeneHue MPEG2-TS ¢ momomisro PLP;

— oToOpaxkeHue Bcex ciayx0 ¢ momoribio PLP;

— anHaym3 Bcex nmapamerpoB T2 (kagp BB, kanp L1 u T. 1.);

— noOapieHue Tabnuiel u ananu3 crenudukanuii (PSI/SI, PSIP 1. 1.);
— 3aIMCh U COXpaHEHUE COOCTBEHHBIX CIICHAPHEB,;

— KOMIIAKTHOE YCTPOMCTBO ¢ nutanuem uepe3 USB;

KpaTKI/Ie TCXHUYCCKUC XAPAKTCPUCTUKU aHAJIM3aTOpa TPAHCIIOPTHOI'O IMOTOKA

DVB-T/T2 Enensys DiviDual T2MI npuBeaens! B Tabnuie 2.1 [13].
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Tabmuma 2.1 - Kparkue TEXHHYECKHE XapaKTEPUCTUKH aHalIM3aTopa

tpancnoptHoro notoka DVB-T/T2 Enensys DiviDual T2MI

3anmMuch W BOCHPOM3BEAECHHUE | - 3anmucCh NOTOKOB T2-MI;

IIOTOKOB - PexuMpBl 1UKIMYECKOTo/ IOCETMEHTHOI'O
BocnpousseaeHus T2-MI;

- AHanu3 NOoTOKOB B pexume offline;

- Pexxum BocmpousBeneHus He0OpaOOTaHHBIX
JTAHHBIX

- (OOpaboTka cHUCKa BOCIPOU3BEACHUS
ITOTOKa,

- ABTOMAaTHYECKOE OIpEJEICHUE CKOPOCTHU
nepenaun ¢ nomonipio PCR

Anamu3 DVB-T2 - ASI guepe3 USB u3 DiviDual,

- IP-notok uepe3 Ethernet uz PC DVB-T2;

- Ananu3 MI B pexxuMe peaibHOTO BPEMEHU;

- anaimm3 T2-MI, xamp BB, xamp LI,
aBapUHBIE CUTHAJIbI C BPEMEHHBIMU METKaMu
UT. .

ObpaboTka ciayx0 - JexogupoBanue ciy:xx6 MPEG2/MPEG4
(HEKOIMPOBAaHHBIE IPOIPAMMBbI);

- 3anMch BCEro MYJbTUIUIEKCHOIO MOTOKa B
daiin TS;

Ilepenaua B pexumMe peEaTbHOrO BPEMEHHU
BCEr0 MYJIbTUILIEKCHOTO ITOTOKA Ha 3aJIaHHBIN

IP-anpec.
CKopoCTh MOTOKA ot 10 Kout/c no 108 Mout/c
TR 101 290 Peanu3oBansl npuoputeTsl 1,2 u 3
Pazmepnl 115x62x27 mm
IIuranue USB2.0
Bec 140 rpamm

2.2 Cneunanu3upoBaHHOE HHCTpYMEHTalIbHOE cpeaicTBO komnanud ENENSY'S

DiviSuite 1.3 mogaepsxku padbotsl aHanuzaTopa DiviDual

[Iporpammuoe  oGecriedernne  DiviSuite  mpemocTaBiisieT  BO3MOXHOCTb

aHajuM3a W MOHUTOPMHTA PAJMOYACTOTHBIX CHUTHAJOB W BHUIACOCUTHAJIOB U
nogaepxkuaer crangaptel MPEG2-TS, DVB, ATSC wu ISDB. Kpome Ttoro,

nporpaMMHoe obecrieuenue DiviSuite Taxke Moaaep:kMBaeT cOOp JTaHHBIX B
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peXKMME pearbHOTO BPEMEHH, aHAM3 JaHHBIX B pexkume offline m mexomupoBaHue
BUJICOCUTHAJIOB.

JInst mpUHATHS aHAIUM3UPYEeMOro CUTHalla mpuioxkeHue DiviSuite m0mkHO
obiTe mopkmodeHo Kk USB-amantepy komnanuu ENENSYS. B 3aBucumoctu ot
ATOr0 YCTPOWCTBA MOACPKUBAIOTCS pasziinuHble UHTEp(Enchl U cTaHnapThl [14]:

— wuntepdeiic RF, ASI, 1P, File;
— craanaptel DVB-T2, DVB-T, DVB-C, DTMB, ATSC, ISDB.

[Tporpammuoe oGecrneuenue DiviSuite coctout nu3 06a30BOTO TPHIIOKCHUS
DiviSuite Basic, koTopoe MOXET OBITh PACIHIMPEHO 3a CYET AaKTHUBU3AIUU
JIOTIOJTHUTENBHBIX POrPAMMHBIX MOJIYJIEH (Jjanee— IUIarkuHoB).

MoryT UCHoJIb30BaThCSl TUIATMHBI MOHHTOPUHTA PaOYaCTOTHBIX CUTHAJIOB
(mnarua RFScope), anaimza MPEG2-TS (mumarun TS Analyzer) u ananuza T2-MI
(rutarua T2-MI Analyzer).

[lnarun  RF  Scope peanuszyer (QyHKIMM  MOHUTOPMHIA  KayecTBa
paanovYacTOTHBIX curHanoB DiviSuite. DTOT miaruH B peXXuMe peaibHOTO BPEMEHH
KOHTPOJIMPYET MapaMeTPbl BXOASIINX PAIAOYACTOTHBIX CUTHANOB [ 14]:

— COCTOsIHUE JAeMOAYJAIuu (OJIOKMPOBKA BHEIIHETO UHTEepdeiica...);

— ypoBeHb curHaia, SNR (oTHomenue cur”ai/mym), MER (MHTEHCHBHOCTH
OIMOOK MOIYJISIIINN );

— HMIYJbCHAs XapaKTEPUCTHUKA (3XO-CUTHAJIBI);

— MHTEHCHUBHOCTH OHWTOBBIX oOIIMOOK: wuTepauus no ainroputmy LDPC wu
MHTEHCUBHOCTL OHMTOBBIX omrOoKk BCH B DVB-T2;

— Juarpamma peajin3yeMbIX COCTOSIHUN CUTHAJIOB;

— TapamMeTpbl MOAYJISIUK: curHanu3anus Ha ypoBHe L1 B DVB-T2 (mmapametpbl
moxaynsamuu PLP ...).

[Mnarua TS Analyzer mpencrtaBisier coO0W WHCTPYMEHTAIBLHOE CPEICTBO
aHajgu3za TpaHcnmopTtHoro moToka ctaHgapra MPEG2. Ilmarun TS Analyzer
o0OecreynBaeT aHaliu3 COJEPKUMOr0 IMOTOKAa TMOCPEICTBOM JAEKOAMPOBAHUSA

tabnui cuctemHor wHbopmaruu (SI). B gomonHenme k ¢yHkiuu anamuza PID
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npuinokenuss DiviSuite Basic aHaium3 NOTOKa MOXET BBIMOJIHATHCS C MOMOIIBIO
tabmun (PAT, PMT, EIT...) u ¢ noMOmIbIO YCIyT.

DTOT IJIarMH TaKke 00ecreurnBaeT HHCTPYMEHTANIbHBIE CPEJICTBA aHAIM3a JJIs
npoBepku cootBeTcTBUsI MPEG2-TS TpebGoBanusim crangapra ETSI TR 101 290
(mnaue ETR 290). Ananu3 ¢ momorisio Tabmui noaaepxkuBaercs ais MPEG2-TS
Ha OCHOBE Bcex cTaHaapToB: HeobOpabGotanueii MPEG2-TS (PAT, PMT), DVB,
ATSC u ISDB. Takxke moaaep>KuBaeTcs JACKOAUPOBAHWE YACTHBIX TaOIHI] U
pa3lieJIoB € TMOMOUIbI0 KOH(MUIYPUPYEMbIX CKPUINTOB. AHAJIU3 KOHTEHTA TaKkKe
MOXHO YHOPOCTUTh IYTEM HCIOJIb30BAHUS MHCTPYMEHTAJIBHOTO CPEACTBA IOUCKA
DiviSuite,  kOoTOpo€  BBINOJHJIET TOHUCK  KOHKpETHOro ImabjgoHa (MeTka,
3HAYEHHUE...) B COACPKUMOM MOTOKA.

Ananmuz ETR290 BemosiHS€TCS B COOTBETCTBUU C TPEOOBAHMSIMU CTaHIapTa
ETSI TR 101 290. IToanepxkuBatorcst ypoau 1, 2 u 3. IloanepkuBaroTcs
KOH(UTypUpyEeMbI€ aBapUilHble CUTHaAIbl (AKTUBU3alUS M TIOPOTOBBIE 3HAYEHUS
JUTSL TIPOBEPKH TapaMeTpPOB), KOTOPHIE MOTYT OBITh 3apEeTUCTPUPOBAHBI. TaKxke
MOTYT BBINOJHATbCS u3MepeHusi TouHoctu PCR, obecnieunBaroniyue oToOpaskeHue
3HaYEHU B PEKUME PEaTbHOTO BPEMEHH, a TaKXkKe rpauueckoe OTOOpaKeHHe
XPOHOJIOTMYECKUX JAHHBIX W Tpaduueckoe OTOoOpakeHHe MMapaMeTpOB TOYHOCTH
PCR. Becwr ananuz ETR290 moxeT ObITH BBINOJHEH Il KOHKpEeTHBIX PID wmmm
YCIIYT.

[lnarun  T2-MI  Analyzer mpeacrtaBiser co0Ol  MHCTPYMEHTAJIbHOE
CpencTBo MoHUTOpuHTa uHTepderica moaymsitopa DVB-T2. 3Ortor mmarun
noanepxkuBaeT notoku 12-MI u3 omnoro PLP (kamam Ha QusnueckoM ypoBHE)
Wi Heckonbkux PLP. DTOT muaruH mnojaepXKMBaeT MOHUTOPUHI MapaMeTpOB
DVB-T2 B pexume pealbHOr0O BPEMEHH M JIEMYJbTHIUIEKCUPOBAHUE KOHTEHTA
PLP. 3areM 3TOT KOHTEHT MOXET OBITh MPOAHAIU3UPOBAH B PEXKUME PEaTbHOrO
BpEMEHU C HCHoJib3oBaHueM IuiaruHa TS Analyzer, MoOXeT OBITb BBIIIOJIHEHO €ro
J€KOIUPOBAHNUE U OTOOpAKEHHUE MapaMETPOB.

Monutopunr T2-MI Bkmrowaer B cebs ananmm3 T2-MI, ananus kaapoB T2

(cynmepkanp T2, ctpykrypa kagpa T2, xaapet BB...), nexkomupoBanue LI
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(mpenBapuTenbHas U MocT-00padoTka Ha ypoBHe L1, mapamerpsl moayssituu PLP...)

Y aHaJIN3 BPEMEHHBIX MeTOK T2-MI.
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Pucynok 2.2 - I'paduuecknii untepdeiic mpunoxxkenus DiviSuite

I'paduueckuit uaTepdeiic npunoxenus DiviSuite coaepXUT TpU OCHOBHBIE
MaHely, Kak MoKa3aHo Ha pucyHke 2.2 [14]:

— TMaHellb MEHIO: B 3TOM MaHeNH COAEPKATCA MyHKThl MEHIO, UCTIOIb3YyEeMbIE JIJIs
BbIOOpAa KOHTEHTa, OTOOpa)kaeMoro B MaHENIM KOHTEHTa. JTa MaHelb
0TOOpakaeTcs BCET/a;

— MaHelb KOHTEHTAa: BUJ JTON MaHEIM MOXKET H3MEHSTHhCS B 3aBUCUMOCTH
OT TaHeJdu MEHI0. OJTa mnaHedb O00ecleurBaeT AOCTYyNn K (QYHKIUSM
KOH(UTYpUpOBaHUs U aHanmu3a npuioxkenus DiviSuite;

— MaHelb CTPOKM COCTOSIHUSA: B OTOM TMaHENMW YKa3bIBAIOTCS JIIEMEHTHI
yOpaBleHUsT W COCTOsSHUE (PYHKIMM aHanmuza. Takke B JTOW TaHENIU
COJIEPKATCSl AJEMEHTHhI YINpaBICHHUs AN BUIOB, OTOOPa)KaEMbIX B MaHEIH
KOHTEHTa. JTa MaHeb 0TOOpaXkaeTcs BCeraa.

bonee nonpoGHoe OIIMCAaHUC HCIIOJIB30BAHMA IIPUIIOKCHUA B KOMIIJIICKCC C
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IMOAKIIFIOYCHHBIM aHAJIM3daTOPOM TPAHCIIOPTHOTI'O IIOTOKA 6YI[6T JaHO HHWIKC IIpU

OTIMICAaHUH TIOPSIKA BBITIOJIHEHUSI TA0OPATOPHBIX MCCIICIOBAHUM.

2.3 Anaimmzarop TpancnoptHoro nmoroka DVB-T Dektec DTU-245

DTA-245 - ynoOneiii, kommakTHbli USB amantep mnpemHasHaueH s
reHepalnuy, npueMa M aHaiam3a TpaHcnopTHbIX motokoB MPEG-2 (DVB-ASI) u
Hecxkatoro nudposoro Buaeo (SDI). Buemmuit Bua ananmmsatopa DVB-T Dektec

DTU-245 npencrasien Ha pucynke 2.2 [15].

Pucynoxk 2.2 - Buemnuii Buj ananuzatopa Dektec DTU-245

K ocHoBHbIM xapaktepuctukam ananuzatopa Dektec DTU-245 ortnocsTces

— MOIIHBIE MH)KEHEPHBIE MHCTPYMEHTAJIbHBIE CPEACTBA aHAJIN3a U BU3YaJIbHOI'O
OTOOpaKEHUS,

— nopratuBHbIi aHanuzaTop DVB-ASI u SDI notokos;

— USB ycunenue, He TpeOyIOLIEE OTAEIBHOTO 0JI0Ka MUTAHUS;

— He3aBUCHMas paboTa BXOJa U BbIXOa;

— TOJIHOAYIUIEKCHBIA PEKUM: MAaKCUMYM O00bEIMHEHHBIN MOTOK — 160 Mout/c;

— TOJIYQYTUIEKCHBIA pexuM: nojiHbii quana3zod DVB-ASI u SDI;

— JIOKaNbHBIN, ammapaTHed B 16 MoOailt Oydep st ycTOMYMBOTO mpHEMa
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MOTOKA B PEaIbHOM BPEMEHU.
O6mactu nmpumenenus [15]:

USB anantep oOmiero HazHadeHus s cOopa, reHepainuu u oopadotku ASI u
SDI noToxoB;

3aMuCh M aHAJIW3 TPAHCIIOPTHOTO MOTOKA HA MECTE U3MEPEHUS;

OpTaTUBHOE 000pYAOBaHUE JJIsl JEMOHCTPAIIUH.

C aAHAJIM3aTOpPOM  MOXKCET  HCIIOJIB30BATHCA  CIACAYIOHICC IIpOrpaMMHOC

obecrieueHue:

DtGrabber+ nonnas uadopmanus;

TeneBu3noHHas Mo3anka DtTV Transport-Stream;

StreamXpress ASI/ SDI npourpsiBaTeb;

StreamXpert mporpamMmmHoe oOecriedeHue TransportStream aHamm3aTopa s
MIPOBE/ICHUS aHAJIM3a TPAHCIIOPTHOTO MOTOKA;

npaiiBepbl Windows/Linux u acconumatuBabie SDK 11 pa3paboTku 3aKa3HbIX

MIPUIOKEHUM.

Kparkue TtexHuueckne XapakTepucTuku aHanmmzatopa Dektec DTU-245

npuBeeHbI B Ta0mmIe 2.2 [15].

Tabnuna 2.2 - Kpatkue TexHHYECKHE XapakKTepucTUKH aHaimm3aTopa Dektec

DTU-245
ASI notoku
CKOpPOCTHOM MOTOK 0...160Mour/c
Pa3mep nmakeroB B OaifTax 188 nnu 204
SDI noToku
CKOpOCTHOM MOTOK 270 Mowut/c
Pa3mep makeroB B OaiiTax 8 unu 10
OO1ue mapaMeTpbl
Pazpem 750m BNC
ITutanue yepe3z USB nopt 5B, 400mMA
Pazmepsr (MmMm) 87 x 104 x 30

Crpykrypa ananuzatopa Dektec DTU-245 noka3ana Ha pucynke 2.3 [15].

39



Input ey
Status T

’ Time Stamper

=
5w (i ————

Equaliser Feceiver
AS| L
o € E T wmyl
Li'rua T
Device DIver . ama 16MB
Status T« FIFO Fx Fifo
=
-l
UsE-2 Q B USB-2
Interface
=

Pucynoxk 2.3 — Ctpykrypa ananuzatopa Dektec DTU-245

2.4 IIporpaMMHBIE CpeCTBA MOAAEPKKH padOThl aHAJIN3aTOPa TPAHCHIOPTHOTO

nmotoka Dektec DTU-245

Jns momzep Kk paboThl aHanM3aTtopa TpaHcnopTHoro motoka Dektec DTU-
245 WuCHOJB3yIOTCS JIBA OCHOBHBIX MporpaMMHbIX mnpuioxeHus - DTC-300
StreamXpress u DTC-320 StreamXpert [16, 17].

DTC-300 StreamXpress B kauecTBe 0a30BOTro codra HaéTcs MOYTH KO BCEM
KaptaM BbIBoga. OH TO3BOJISIET TPOUTPHIBATH (DAl TPAHCHMOPTHBIX IMOTOKOB,
MCKYCCTBEHHO CO3/1aBaTh OWTHIC TAaKETHl (I TECTUPOBAHHS OOOpPYIAOBaHUS), H
noamenath PCR, TDT/TOT u Continuity counter, 4To M03BOJIICT, UMESl B HAJTUIUE
HEOOJIBIITON 3aKOIBIIOBAaHHBIA (Dailyl TPAHCTIOPTHOTO MOTOKA, CO3AaBaTh BUIUMOCTD
MOCTOSIHHOTO TIOTOKa. By uHTepdeiica 1 OCHOBHbBIE €0 3JEMEHTHI JJIsl YIPABICHUS
IIpOrpamMMoil mpuBeIeHbl Ha pucyHke 2.4 [16].

Hudpamu 0603HaUEHBI CIEAYIOUINE 3JIEMEHTHI HHTep(eiica:

1. BoiOop aganTepa uinu nopra AJisi IPOUTPhIBAHUS TOTOKA;

2. Undopmanus o cepuitHOM HOMepe BEIOpaHHOTO aJanTepa;

3. Bo16op myTH OTKphITHS (aiiia ¢ TpaHCIIOPTHBIM TOTOKOM;
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4. Drta 30Ha yKas3blBaeT ANUHY (aiia MpH HCMOJB30BAHUU TPAHCHOPTHOTO
noroka. Kypcop yka3eiBaeT npouecc BocriponsBeeHus daiina;

5. Ctpoxka ¢ ykazaHueM ITyTH U Ha3BaHUA (ailyia TpaHCIIOPTHOTO MTOTOKA;

6. KHonka nay3sl/BOCIIPOM3BEICHUS;

7. KonmnuecTBO OmMOOK B IOTOKE;

8. YKka3bIBaeT KOJMUECTBO IPOUTPAHHOTO BPEMEHH;

9. KHomnka 3aK0JIbII0BKH MPOUTPHIBAHNUS;

10. Yka3arenp Kolu4yecTBa NPOUTPhHIBAaHUH (HAIIOB;

11. ITostHOE BpeMsI BOCIIPOU3BEACHUS;

& DekTec StreamiXpress - Stream Player

File Edt Tool: Setings Help
Fie
™ Users\DwnenDocumenisiDekTec Documen.. \ENC040_dash0_upgrade 15 d =
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] W
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& JJ Doby-AC3 Audic (358 kops) = & GEE Comp. Pragram 11 {16.5 Wibps, 16,138,440 pacieds
5-JJ Daby-AC3 Audic (200 kaps! +- 881 PUT Program 11 (38.3 kbps) Packel Size
= PCRPID: 2182 - 1936 Comp. Program 31 (7.5 Mbps 188 bytes
+-{T¥) Program 38 [8.55 Mbps) - 1937 Comp. Program 31 (359 bops) Estimated Rate
+ = Program 11 [16.5 Wbps) #- 1933 Comp. Program 31 (200 kbpa T5: 81,000 835 bpa
+ Frogram 31 (.55 Wbps) #1981 PMT Program 31 (25,1 kbps)

- 2000 Come, Prosram 32 (11,9 Mbes ™
1 v

0 I

Sale Pachel size DWVB-ASH Satlings
Dt 81,000,000 bps [ AMX & 1B3-byle packels Busrsl mods
188 + 16 2&no byles Inven DVB-AS51

—
[ B Transporl-Slream 15 - P InTa Fie
T Frogram 35 (7.5 Wops) o 0 PAT (16.9 iops) ENCO40_dashi0_upgrade is

3,034,028, 720 bybes

raw

455

#Errors

Firaps Topal Tme
// : /I =

Pucynok 2.4 - Unarepeiic nporpammbl DTC-300 StreamXpress

12. OToOpaxkaeT pa3mep mporpammHoro Oydepa namsTv, UCHOJIb3yeMOro s

BOCIPOU3BEICHUS U rpauK, MOKA3bIBAIOIINN 3aI0JTHEHHOCTH Oydepa.

13.

OtoOpakaer pa3mep ammapaTHoro Oydepa mnamMsaTH YCTPOMCTBA,

HCIIOJIBb3YCMOI'0 IJIsI BOCHIPOU3BCACHUS U rpachK, HOKaSBIBaIOI_HI/Iﬁ HaIIOJIHCHHOCTDB
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Oydepa.

[Tporpamma DTC-320 StreamXpert sBiIsI€TCS aHAIM3aTOPOM TPAHCIOPTHBIX
IOTOKOB.

[Tporpammuoe obecrieuenne StreamXpert mMo3BoJsIET Ucmonb3oBaTth DTU-245
KaK OSKOHOMUYHBIA, S(OQPEKTUBHBIA M YIOOHBIA B OHKCIUTyaTallMM aHAJIU3aTOp
TpancnopTHbiX noTokoB (SD/HD MPEG2/H.264). BxonHble CUTHAJIBI MOTYT OBITh
npuHATH ¢ nomombio ASI mHTEpdeiica u mpoaHaNIU3UPOBaHBl B COOTBETCTBUHU CO
cranaaptom ETR101-290. StreamXpert Tak:ke MO3BOJISIET 3alMCaTh TPAHCIIOPTHBIN
MOTOK JIIS AaJbHEHIIEero ucnoiab3oBanus [17].

[TporpamMmuoe obecrieuenne StreamXpert MPOU3BOAUT aHAJIN3, MOHUTOPUHT U
3anuch noTokoB MPEG-2 TS; Takke MOXHO HPOU3BOJAUTH B PEKUME PEATbLHOIO
BPEMEHH, MOHUTOPUHI coOoTBeTCTBUSI PCR W KOHTpOJIb COIVIACHO CTaHAApTy
ETR101-290, unterpupoBanHoe aekogupoBanue uaco MPEG-2/H.264/VC-1 ¢
nojaaep kot aynuo hopmaroB MPEG, AAC u AC3.

Hntepdeiicnoe okno mporpammbel DTC-320 StreamXpert mpeacraBieHO Ha
pucysnke 2.5 [17].

[Mudpamu 0603HaYEHBI CIIEIYIOIINE FIEMEHTHI HHTepdeiica:

1. IlaHenb MHCTPYMEHTOB HACcTpOilKa: BepxXHss O00JacTh MPUMEHEHHUS
StreamXpert comepKUT BCE MapameTpbl, KOTOPBIE IO3BOJSIOT aAJAlTUPOBATH
aHanM3aTop Ui BallleM WMHAMBHUAYaJbHOW cUTyauuu. Hekoropelie u3 mapamerpoB
pexuma ¢ ATSC/DVB u TpakT 3amMcu W MPOJOJDKUTEIBHOCTh, HACTPOMKHU
JNEKOAUPOBAHMS BUAEO, U IKOJIOTHYECKUE TaPaAMETPBI.

2. Ananu3 JIeBOM MaHENW OKHA: B 3TOM 00JACTH OTOOpa)kaloTCs MapameTphbl
TPAHCIIOPTHOTO TMOTOKa. Bbl MoeTe BbIOpaTh BU TOTOKa Ha ocHoBe I[IN]I,
uepapxuu ciay)e0Hbix Tabsmi, nm [11]] B Buae cetku.

3. OkHO maHenu cooOmeHui: Bbl MoOXeTe MNMpocMaTpuBaTh OCHOBHYIO
MH()OPMAIMIO-TIOTOK WM cucTeMma (I1aTa BBOAA/BbIBOJIA) MHGOPMAIMU B JTaHHOM
OKHE.

4. Ha npaBoil maHenu caidta: 3Ta 00JIacTh OTOOpaXKaeT Ty ke MHpopmaiuio,

4TO M JICBOC OKOHHAs I1IaHCIIb. KpOMe TOTIO, BrbI Takoke MoxeTe MpoCcMaTpruBaTb BUACO
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B peallbHOM BpemeHu AexkoanpoBanus U [IL[P-ananusa B 1aHHOM OKHeE.

=181%]

w4 Streamilipert - o record file

TE Vo T ioms | r BE T nona He B ::asrupuzn - &
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Pucynoxk 2.5 - Uatepdeiicnoe okHo mporpammbl DTC-320 StreamXpert

5. OKHO TpacCUpOBKM: B OKHE TPacCUpPOBKHM OTOOpaxaercs TIpaduueckoe
NPEJCTaBICHUE BXOMAALIET0 TPAHCIOPTHOTO TIOTOKA, OWTPEHT WM HaJMYUEeM
npuopureta 1, 2 u 3 ETR-290 ommbok.

6. OTa 30Ha, B HW)KHEH MPaBOW YacTH MPUIIOKEHUS, TIOKa3bIBaeT Bam CHUMOK
yCTaHOBKHM. BBl yBHOWTE Hanuyhe CUTHAja, PEKUM aHajiu3a, BXOJ MJS KapThl
BBIOpPAHO, U CTATYC 3aIHCH.

Bb1 MOkeTe U3MEHHUTD pa3Mep OKHA, KaK XOTEJIOCh IOMECTUB KypCOp MBIIIH Ha
Kpail OKHA, yIeP>KUBasl JIEBYIO KHOIKY MBIIIIN, ¥ MIEPETAIINB KypCOP MBIIIIH.

bonee mnompoGHOe omnucaHUE WCMOJNB30BAHUSA JAHHBIX TNPUIIOKEHUH B
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KOMIIICKCC C IOAKIIOYCHHBIM aHAJIM3aTOPOM IIOTOKA 6YI[€T JaHO HMIXKC IIpH

OIIMCAaHWU TOPAAKA BBITIOJTHCHUA Ha60paTOpHBIX HCCH@I[OB&HHIZ.

2.5 Anaimmzarop TpancnoptHoro nmoroka DVB-T Alitronika

Ananu3aTopsl TpaHCIOPTHBIX MOTOKOB T'S oT komnanuu Alitronika DVS — s3t0
npodeccruoHanbHble PEHICHUS Pa3IMYHOM CTENEeHW MHTErpaluu Il KOHTPOJIS
u(ppOBOro TOJOBHOIO OOOPYIOBaHMs, a TaKKe IEPEHOCHbIE YCTPOWCTBA IS
MOJIEBbIX U3MepeHuii [18].

JlaHHBIE YCTPOICTBA UACATBHO MOAXOAT KaK JJIsl KOHTpoJis U aHanu3a MPEG-
2/MPEG-4 DVB-S2/S/T2/T/H TS noTokoB Ha YpOBHE I'OJIOBHOM CTaHLIMU, TaK U MPH
BBITIOJIHEHUU PA3JIMYHbBIX JaOOPaTOPHO-MOJEBLIX 3a/1a4 Ha ypoBHe DVB-C B nunum.
[upokass nMHENKa YCTPOMCTB COHEPKUT KpPOME aJanTEpPOB BECh CIEKTP
monynaropoB DVB-S/S2/T/T2/C/H.

@DakTUYECKU aHAJIU3 MOTOKOB OCYIECTBISETCS NMPOrPAMMHBIMU CPEICTBAMHU
Ha TEPCOHAIHPHOM KOMIBIOTEpE. AmMmapaTHas dYacTh SBJSETCA  alarnTepoM
TPAHCIIOPTHBIX MOTOKOB M MpeaHa3zHaueHa s cornacoBanus TS MPEG-2/MPEG-4
¢ USB noptom nnu mmuaou PCI koMnbroTepa.

B kowmmekte o000pyqoBaHHsS TOCTaBIAETCA O€cIlaTHOE MPOrpaMMHOE
oOecrnieueHre HavabHOro ypoBHsa DV SStation3, koTopoe 1mo3BoJisieT aHaIM3UPOBATh
TPAHCIIOPTHBIE MMOTOKH, KOHTPOJHMPOBATh MX CTPYKTYPY, aHAIM3UPOBATh OMIMOKHU B
peXHUME peajbHOr0 BPEMEHHU, MPOU3BECTH BCE OCHOBHBIE M3MEpPEHUs, 3alHucaTh U
BocnpousBectu TS. OTaenbHO HEOOXOIUMO OTMETHTh OTCYTCTBUE KaKUX-THOO
JUTIEH3UOHHBIX OTPaHUYCHUHN.

Buemmnuii Bua ananmuzatopa TpaHcnopTtHoro mnotoka Alitronika AT4USB

AsiPod npenacraBnen Ha pucynke 2.6 [18].
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Pucynok 2.6 - BHenHuii BU aHaIM3aTopa TpaHCIOPTHOTO nmoToka Alitronika

AT4USB AsiPod

Kpatkue TexHudyeckne XapaKTepUCTUKH aHaau3aTopa TPAHCHIOPTHOTO MOTOKA
Alitronika AT4USB AsiPod nipencrasnenst B Tadmute 2.3 [18].
Tabmuma 2.3 - Kparkue TeXHHYECKHE XapaKTEPUCTHKU aHalu3aTtopa

TpancnoptHoro notoka Alitronika AT4USB AsiPod

O6miee onucanue | - DVB-ASI: 3anucs/Bocnpoun3BeieHre

- UnTepdeiic miniUSB 2.0

- Windows XP, Vista, Win7 (64bit) apaiiBepsr + SDK & Linux
- [TO DVSStation3 B koMIUIeKTE

- [Topnepxkka DVB crangaproB A1010 Revl & EN5S0083

Bxon - [TetneBoii BX01/BBIX0OT

- ABTOMaTHYeCKU KaOembHBIN dKBasIaii3ep Il KOMIICHCAIIUN
noreps B kabene, 10 350m

- [Tognep>xka naBepTupoBanHoro ASI curnana

- JleTexTop HAJIIM4YKS TPAHCTIOPTHOTO MOTOKA

- JleTekTop CUHXPOHMU3ALMHU U OIIUOOK

- Anmapatnsiit PID dunbtp

- Antmapatueiii PCR TaiimuHr

Beixon - [IporpamMmMupyeMblii BHIXOTHOM OUTPEUT

- B03MOXHOCTh BOCHPOU3BEIEHUSI BBICOKOCKOPOCTHOrO TS
daiina

- BO3MOXHOCTh MHBEPTUPOBAHUS BBIXOJJHOI'O CUTHAJIA

- [Tonnepxkka pexumoB Burst Mode u RAW Data

- I'enepanuss 1 BCTaBKa HYJIEBBIX ITAKETOB Ha amnlapaTHOM
YPOBHE

- Koppekuus PCR

- Koppekurst BpeMEHHBIX TAKETOB U 1AThl
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[Iponomxenue Tadbnuusl 2.3

Ob6mactu - UacTpymeHTanbpHbIC CpeACTBa pa3pabOTKU
MIPUMEHEHUS - DVB/IP uuiro3b1
- AHanu3, 3anuck, BOCIIpou3BeAeHNe 1 00padoTka T'S mOTOKOB
- CepBepbl VoD
- 'enepanus tecroBoro TS noToka
- KonupoBanue u nexoauposanne MPEG-2
- ['onoBHoe o6opynoBanue CATV
Bbydep 8 Mbytes
Konuekropsl BNC, 75 Om
Ckopoctb otoka | 0-214 Moéut/c
[upuna nosocer | 270 MI'n
AHanuzaropsl Alitronika DVS NOJIJIEP>KUBAKOTCS pa3Iu4YHbIM
npodeccuoHallbHBIM ~ IporpaMMHbIM ~ obecniedeHueM: TSReader, VideoLan,

DVBAnalyzer, DVBMosaic, DVBLoudness, DVBMonitor 1 MHOTUMH JIpYyrUMH

IPOrpaMMHBIMH MPOAYKTAMMU.

OyHKIMOHAJIbHASA CX€Ma aHAJIM3aTopa MpeicTaBlieHa Ha pucyHke 2.7 [18].

: * DVB-ASI 8 MB input
Aain Interface Hardware Input TS H IUSE[f-B"S
Buffer Processing nterface
Main
Controller

0 USB Bus I
8 MB output utput TS
ASI outh e e h Hardware Processing '

B “ﬁer e

20 MB Software Buffer I

Pucynok 2.7 - @yHKIIMOHAJIbHAS CXEMa aHAJIM3aTOPa TPAHCIOPTHOIO MOTOKA

YcrpoiictBa

Alitronika AT4USB AsiPod

ABJIAOTCA HpO(i) €CCHUOHAJIbHBIM n MMpCaAHAa3HAYCHbI I

MCIIOJIb30BaHUS OTlepaTopamMu KabeabHbIX U(GPOBBIX TeaeBU3HOHHBIX ceTeil (CATV)

Y IIMPOKOINOJIOCHOIO AO0CTyna, TB-CcTynusamMu u Apyrumu npoBapfiepaMud B CETAX

oOmero moctyma s aHanu3a u MoHuTopuHTa 1udposeix DVB MPEG-2/MPEG-4

TS noToKOB.
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2.6  CneumanmmsupoBannoe [IO  DvsStation3 ansg  u3MepUTEIBHOTO

obopynoBanus DVB kommanuu Alitronika

[Mpuxnagnoe mporpamMMmHoe obecrieueHne DvsStation3 mpenHazHayeHo AJis
obecrieyeHuss TOJICPKKH paboThl o0OopynoBaHuss Kommanuu Alitronika 1pu
MNOJIKJIIOYEHUH €0 K KOMITBIOTEPY.

[TporpamMmmuoe obGecnieuenre DvsStation3 BbIMOJHSET cieayrouie (QpyHKIUNA
[19]:

— BBICOKOKAQUECTBEHHBI IIJIEHEp, PEKOpPAEp W aHajdu3aTop TPAHCIOPTHBIX
notokoB MPEG, mognepskka Bcex yctporictB Alitronika DVS;

— aBToMaTtuueckoe mnonydyenue Owutpedita u3 PCR Bo Bpems 3ammcu u
BOCITPOU3BEICHUS;

— TOYHAas OlleHKa OuTpeiita mpu oTcyTcTBUH B PCR;

— HEOrPAHMYEHHOE NETJIEBOE BOCIPOU3BEICHUE;

— MoJJepKKa CyOneTIeBOro BOCIPOU3BEACHHS YacTu (aitna;

— 3anuchk TS moroka B (aiiyl 3aaHHOTO pa3Mepa WM 3aJaHHOTO BpPEMEHU
3aIlHCH;

— BO3MOXKHOCTB BbIOOpa 3ammcu 710 3 TS ¢haiinos, meTiieBast 3amuch;

— aBroMaruueckas koppekius PCR/PTS/DTS u HenpepbIBHBIN MepecUeT;

— BO3MOXXHOCTb BCTaBKHM HYJb-IIAKETOB HCIIONB3YS TOJIBKO —ammapaTHOe
o0OecrieycHue;

— BO3MOXHOCTh  ¢uibTpaiun  PID  ucnone3ys  ToibkO — ammapaTHOe
oOecrieycHue;

— anmnapaTtHas TOAJEPKKa HYJIb-NIAKETOB M HENpEpbIBHAS TeHEepaus s
TecTUpoBaHus 6e3 BBoja Ha PC;

— MoJJepKKa BBOJA OIIMOOK;

— BO3MOXXHOCTh ycTtaHaBinuBath TOT/TDT nons3oBaTesnem;

— MOJJep>KKa YCTAHOBKH BPEMEHHBIX METOK almnapaTHbIMU CPEACTBAMU;

— uHTerpupoBaHHblil Hex-pemaktop s mnpocmortpa/penaktupoBanus TS
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¢aitnos;

— MHOXECTBO 3alyIIeHHbIX mnpuiokeHnii Ha PC mo3BoMsSIeT ympaBisTh
MHO>KECTBOM MOTOKOB;

— TojjiepKKa iroooro kojauyectBa LNB;

— mnoazaepxxka moxyistopos/aemonyisitopos DVB-T/T2/H/S/S2/C/C2 u ATSC,;

— TOIJepKKa W3MEHEeHHs 4YacToThl RF W ypoBHS BBIXOJHOW MOIIHOCTH
MOAYJISATOPA;

— WHAMKAIMA BCEX HACTPOEK BO BPEMsI BOCHPOU3BEIACHUS W 3alMCU B LIEJSAX
JTMAarHOCTHKW;

— BOo3MOXxHOCTh BbhiOOpa DVB-ASI, DVB-SPI, RAW data, Burst u np.
PEXKUMOB;

— BO3MOXHOCTh 3amucu/BocripousBenenus depe3 SMPTE Serial (SDI) wmm
napayensHbiid nopt (LVDS);

— UMHTErPUPOBAHHBIN BUIEO BHIOBEP JIJIsl IPOCMOTpPA MOTOKA;

— HHTETpUPOBaHHBIN KOHBepTOp DVB to IP.

[ Alitronika - DVSstation Ill (AT400USB) =13

Device select  Configuration  Settings  ‘Working Register  Help

alitronika YS)

Flay
Satelite. tz = Open
File Infarmation Frogram Infarmation FIC Infarmation Output Select Bitrate Adaplions
= Satelite.ts (= * Program Information A = Pid list ~ File: 33014751 []PCR
476,053,504 bytes MICK OPAT [5.48 Kb/'s) LOTSAPTS
Flaytime: +/- 100.01 sec = Eurozport 1 CAT (548 Kb/s) Dut:
Befor frst packst: 76 " ProgramNe: 3 16 NIT (5.93 Kbvs) QlTarToT
After last packet 16 | | T * ProviderSES2 17 50T [1.57 Kbig) X [C] Re-mux (Hw) L
2632133 packsts Bl hudio 1BEIT (245,74 Kbis) Seria L] Cortiny
Packet size: 188 it PES [Private C 20 TOT/TDT (223.60 [ Parallel LYDS
Bit rate: 38,014,791 bps Yideo H262 21 [0.00b/s)
HSE24Digital 8191 Stuffing (5.23 MI ) )
EuroNews 101 Program (5.32 ME Pt s Distts Vs
SuperRTLA 102 Program [226.28 | []Burstmads
RTLZ2Austria w 103 Program [196.88 | »
< > < ¥ Size
Flay control: Goodies Buffer size

Mo errors detected TsTime: | 0:00:08
LA L & Loop count: 0 Elapzed Time: | 0:00:09

J

Pucynok 2.8 — Unrepdeiic mporpammsl DvsStation3
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Buemnuit Bua untepdeiica npu BCTPOCHHOM aHajIN3€ TPAHCIOPTHOTO MOTOKA
IIPEACTABICH HAa pUcyHKe 2.8 [19].

bonee mogpoOHOE omucaHWe HMCHOJIb30BAaHUS IMPHIOKEHHUS B KOMILUIEKCE C
MOJIKJIFOUEHHBIM aHAJIM3aTOPOM TPAHCIIOPTHOTO MOTOKAa OYAEeT JaHO HUXKE MpH

OIIMCaHUU IMOPAAKA BBIIIOJTHCHUS J'Ia60paTOpHBIX I/ICCJIC,ZLOBaHPIﬁ.

2.7 CtpyKTypa U cOCTaB J1adOpaTOPHOr0 KOMILIEKCa

B cocraB o6opynoBaHusi, HOMHUMO KOMITBIOTEPOB C IMpenycTaHoBIeHHBIM [10
BXOJAT CIIEAYIOIIME U3MEpUTENIbHble TPUOOPHl U OCHOBHBIE MPOTrPaMMHBIE
MIPUIOKCHUS:

1. Amnamuzatop TpaHcnoptHoro mnotoka DVB-T/T2 Enensys DiviDual
5200130;

2. IIporpammuoe mnpunoxenne komnanun ENENSYS DiviSuite 1.3
NOJJIEP>KKU pabOThI aHANTM3AaTOPA;

3. Anamuzarop tpancnoptaoro noroka DVB-T Dektec DTU-245;

4. IIporpammuoe npuisioxkenne DTC-300 StreamXpress s NpOUTPHIBAHUSA
TPAHCIIOPTHOTO MOTOKA B KOMILIeKce ¢ aHanu3zatopoMm Dektec DTU-245;

5. Ilporpammuoe npuioxenue DTC-320 StreamXpert mis anamuza
TPAHCIIOPTHOTO MOTOKA B KOMILIeKkce ¢ aHanu3zatopoMm Dektec DTU-245;

6. Ananuzarop Tpancnoptaoro noroka Alitronika AT4USB AsiPod;

7.  CpnemmanusupoBanHoe IIO  DvsStation3  nmns  u3MepuTENIbHOTO
obopynoBanus DVB komnanuu Alitronika;

8. CnyTHHKOBas aHT€HHAa, HACTPOEHHAas Ha IpueM ojaHoro u3 Poccuiickux
CIIyTHUKOB,;

9. IIpodeccuonanbusbiil pecuBep ¢ ASI unrepdericom;

10. AHTeHHa AEMMETPOBOIO JIMANA30HA;

11. U3meputenbubiii npueMHUK DVB-T2 (10 BO3MOXHOCTH).
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AHTeHHa IMB

I CnyTHUKOBBIA

pecusep 1_

KoMMyTaTop TpaHCnopTHbIX NOTOKOE

" CnyTHWKOBasA
aHTeHHa

MpriemHk
DVB-T/T2

Tp. noTok

AHanwsarop

AHanuaarop
Alitronika

Enensys
DiviDual 5200130

AHanusarop Axanwuaatop
Enensys Dektec DTU-245
DiviDual 5200130

Paboyee mecTo 1 Pabouyee mecTo 2 Paboyee mecTto 3 Pabouee mecTo 4

Pucynox 2.9 — Cxema 51a00patopHOro KOMIUIEKCa

BY-Hecywias

AsiPod (AT4USB)

Cxema 1abopaTOpHOTO KOMIUIEKCA TMpeacTaBieHa Ha pucyHke 2.9. Ona

BKJIFOYAaeT B ce0s YCThIPE pa6oq14x MCECTa C Ppa3JIMYHBIMH KOMIIJICKTaMHU

M3MEPUTENBHOTO 000pyAoBanus. JlabopaTopHble MecTa 000PYJOBaHBI MOHHUTOPAMHU

¢ Oonpiioit (24 nroiiMa) AUAroHayiblo, YTO TMO3BOJISIET KOM(OPTHO pa3MeniaThes 3a

OJHHUM pa60‘{I/IM MECTOM 0 IIATH YCIO0BCK.
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3 Meroauka nmpoBeaeHus 1a00paTOPHOTO HMCCIEIOBAHUS COCTaBa U
CBOWMCTB  TEJIEBU3UMOHHBIX  MYJbTUIUIEKCOB ~ DVB-T/T2 v
UCIIOJb30BaHUEM MPO(PECCUOHATIBHBIX aHAIN3ATOPOB TPAHCIOPTHBIX

IIOTOKOB

3.1 Ilenp mabopaToOpHOTO UCCIEAOBAHUS

1. TlpuoOpeTeHne NPaKTUYECKUX HABBIKOB NPU TMPOBEACHUM H3MEPEHUN
KAUECTBEHHBIX M  KOJMYECTBEHHBIX  I1ApAMETPOB  MYJIbTHUILUIEKCUPOBAHHBIX
TPAHCIIOPTHBIX MMOTOKOB, MOJIYYa€MbIX C UCIOJIb30BAHUEM CITyTHUKOBBIX PECUBEPOB,
U(POBBIX U3MEPUTEIBHBIX PUEMHUKOB WIIM BOCIIPOU3BOAMMBIX Ha KOMITBIOTEPE O
texHosioru DVB-T/T2.

2. IlpuoOpereHue TMpPaKTUYECKUX HABBIKOB TMpPU MPOBEACHUU aHAIIM3a
tpancnoptHoro noroka MPEG-2/MPEG-4, ucnonp3dyembix B texHosnoruu DVB c

IMIOMOIIIBIO AHAJIN34aTOPOB TPAHCIIOPTHOI'O ITIOTOKA PA3JIMIHBIX HpOPIBBO,Z[HTCJICﬁ.

3.2 Ilopsa10K MOATOTOBKH K JJaO0OPATOPHOMY HCCIIEOBAHUIO

CrapocTa rpynmsl 3a0J1aroBpeMEHHO MOJy4aeT B JlabopaTopun TexHUUYecKue
omucaHus U PyKOBOJCTBa MO 3KCIUTyaTalliki 0OOPYIOBaHMS BXOJASIIETO B KOMIUICKT
7a00paTOPHOTO aINMapaTHO-MPOTPAMMHOTO KOMIUIEKCA B 3JEKTPOHHOM BHJE IS
U3YYCHUS TEXHUYECKUX XapaKTePUCTHK, HCIOJIBb3YeMbIX B  JIaDOpaTOpHOM
MCCJICIOBAaHUH MTPHUOOPOB.

B coctaB o6opynoBaHus, MOMHUMO KOMIIBIOTEPOB C MPEAYCTAaHOBICHHBIMU
OoQHCHBIMU TIpOTpaMMaMH, BXOMSIT CJCAYIONINE W3MEPUTEIbHBIE TPUOOPHI U
cnenuanusupoanHoe [10:

1. Anammsatop TtpancnoptHoro mnotoka DVB-T/T2 Enensys DiviDual
5200130;

2. IIporpammuoe mnpunoxenne komnanun ENENSYS DiviSuite 1.3
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NOJIEPKKU pabOThl aHAIU3ATOPA;

3. Ananmuzarop tpancnoptaoro noroka DVB-T Dektec DTU-245;

4. Ilporpammuoe npuiioxkenne DTC-300 StreamXpress sl NpOUTPHIBAHUSA
TPAHCIIOPTHOTO MOTOKA B KOMILIEKce ¢ aHanu3atopoM Dektec DTU-245;

5. [Ilporpammuoe mnpwioxkenue DTC-320 StreamXpert s ananuza
TPAHCIIOPTHOTO MOTOKA B KOMILIeKce ¢ aHanu3zatopoMm Dektec DTU-245;

6. Ananuzarop tpancnoptaoro noroka Alitronika AT4USB AsiPod;

7.  CneumasmsupoBanHoe [IO  DvsStation3  ana = U3MEpUTEIBHOTO
obopynoBanusi DVB kommnanuu Alitronika;

8. CnyTHHKOBas aHT€HHAa, HACTPOEHHAas Ha IpueM ojaHoro u3 Poccuiickux
CIIyTHUKOB;

9. Ilpodeccuonanpuslii pecusep ¢ ASI unrepdeiicom;

10. AnTeHHa AEUUMETPOBOrO AUAIIA30HA;

11. U3mepurtenbubiit npueMHUK DVB-T2 (110 BO3MOXHOCTH).

[lepconan yueOHOUN nabopaTopuu 3a0JaTOBPEMEHHO BBIJAET CTYJICHTaM B
AJIEKTPOHHOM HWJIM TI€YaTHOM BHUJE JaHHOE PYKOBOACTBO MJIsi HU3Y4YEHHUS KpPaTKOM
TEOPETHYECKOW YacTH W TOJATOTOBKM OTBETOB Ha IEPEUYUCIICHHBIE B PYKOBOJCTBE
KOHTPOJIbHBIE BOIPOCHI.

B nensp BbINOJIHEHUS J1aOOPATOPHOTO MCCIIEIOBAHUS AMapaTHO-IPOrPaMMHbBIN
KOMIUIEKC JOJDKEH OBITh MOJTHOCTHIO CMOHTHPOBAH MPEICTAaBUTEIAMU J1AOOPaTOPUH
U roToB K pabore. Bce HeoOxomumoe ocHOBHOe M BcrnoMmorarenbHoe [1O Ha

KOMIThIOTEPAX JOJKHO OBITh 3a01arOBPEMEHHO YCTAHOBJICHO.

3.3 Tlopsimok mpoBeaeHUs J1abOpaTOPHOTO UCCIIEIOBAHUS

JlabopaTopHoe WHCClIeJOBAaHUE COCTOMT M3 3-x dacteil. B mepBoil dactu
IIPOU3BOJIUTCS UCCIEOBAHUE TPAHCIIOPTHBIX MOTOKOB cTaHnaproB DVB-T u DVB-
T2 ¢ wucnonb3oBanuem aHanmuzatopa Enensys DiviDual, Bo BTopol uactu

ucnone3dyetrcs ananuzatop Dektec DTU-245 u B Tperbed 4acTh HPOU3BOIUTCS
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MCCJIEIOBAaHNE TPAHCIOPTHBIX MOTOKOB C HCIOJb30BaHWEeM aHanm3atopa Alitronika
AT4USB AsiPod.

AHanuzaTopsl TpaHCHOPTHBIX NOTOKOB MPEG-TS mno3BOJISIIOT HE TOJIBKO
0osee mOaAPOOHO MPOM3BECTU AHATN3, HO U BOCIIPOU3BOJIUTH TPAHCIIOPTHBIE MMOTOKH,
3aMycaHHble Ha YCTPOMCTBA NaMATH, POPMUPYS Ha BBIXOJE CUTHAIIBI ONPEIEICHHOTO
unrepdeiica ASI wnm [P ns nepenaun ux o kaHajgaMm cBsizu. OOBIYHO TaKOW peXKUM
UCIIOJIB3YETCSl JJI MOCTOSHHOTO KOHTPOJISI CTPYKTYPBI TPAHCHIOPTHOIO IOTOKA H
MPUHATHUS CPOUYHBIX MEP MPU BOSHUKAIOIIUX B HEM OIIHMOKAX.

B naGopatopHOM KOMIUIEKCE HCHIONB3YIOTCS 3 aHanu3atopa — OoJjee
coBpeMeHnHbIi DiviDual 5200130, mo3Bostonuii aHaTu3upOBaTh MOTOKH CTPYKTYPBI
T2-MI, ucnonszyemblie B TexHojoruu DVB-T2 u Heckonbko ycrapepmue Dektec
DTU-245 (B mamemerimem mpocto Dektec) m Alitronika AT4USB AsiPod (B
nanpHeiieMm npocto Alitronika), nmpeaHa3sHaueHHbIE JJIsI aHAJIM3a TPAHCIIOPTHOTO
MOTOKa, ucnoJib3yromierocs: B cragaapre DVB-T. Ognako 3Ty aHaiIM3aTopel XOTS U
HE PacKpbIBaeT MOAPOOHO CTPYKTYPY TpaHCHOpTHOro noroka multiple PLP, ognako

MTO3BOJISIET €r0 BOCIIPOU3BOAUTH B BbIX00M Ha ASI nuntepdeiic.

Yacrs |
3.3.1 Anammzarop TpaHcropTHoro mnoroka Enensys DiviDual 5200130.

Buennuii Bua ananuzaTopa nokasaH Ha pUCYHKE 3.2.

Pucynok 3.2 — Buemnuii Buj ananuzaropa TpancrnoptHoro notoka DVB-T/T2

Enensys DiviDual 5200130
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Jlnst pabotel aHanmm3aTopa TpaHcmopTHoro moroka DiviDual 5200130 (B
JaJIbHEHIIIEM MTPOCTO aHajau3aTopa Enensys) U paboThl H3MEPUTEIBHOTO IPHUEMHUKA
UCTIOJIB3YETCS OJHO M TO JK€ TMPOTrPpaMMHOE TPUIOKCHUE, YTO 3HAYUTEIILHO
o0JierdaeT rmoyib30BaHue MPUEMHUKOM U aHam3aTopoM Enensys.

[lpu 3amycke TpPUIOKCHUS TOSBISICTCS OKHO BKiagku Device config, rme
MOKHO BBIOpPAaTh MCTOYHUK TOTOKA W PEXKHM PAOOTHI C AHAIM3aTOPOM — aHAJIU3

(Analizer Mode) unu npourpsiBanne (Player Mode), kak moka3ano Ha pucyHke 3.3.

BB ENENSYS DiviSuite

L _J
- — |
H E N = ; DiviSuite |
Device selection Device information Device Plugins 4
DiviDual 520130DM PfN: DiviDual
) & S/N: 5201300M lgl\:ln:wze'
—— nalyzer
gy — | MicroCode: 4.2
-
2R l. FPGA: 23
Analyzer Mode #= =4 Player Mode
&
Input Configuration
¢ File name Bitrate (...  StartIndex Stop Index Length
"W | E\Ha avck no Uvicp_TB_PocTos) TpaHCNOPTHLE noTorkM\ T2-HoBoCW.,,  33.290461 00:00:00 00:04:59 00:04:59
AST
-
P
Fliek
&b = & ¥ @ A 4]
v
[ [0 Stop @ Rec. i Video -, IPFw
Input file e
o Uudp_TB_PocToe\ TpaHcnopTHeie noTokm T2-HoeocubupokO0. ts O DiviDual g,
\ * I k f 188 by —— Iil* l—i
Playing stream packets of 188 bytes m_*m_*

Pucynok 3.3 — CraproBoe okHO uHTepdeiica mporpammsl DiviSuite 1yis paboTh ¢

U3MEPUTENbHBIM 000pyI0BaHHEeM KoMiianuu Enensys

['maBHBIM PEXMMOM SBISIETCA PEXKUM aHAIM3A, 4 PEXKUM BOCIPOU3BEICHUS
ucrosb3yeTcs uisi (OPMUPOBAHUS HAa BBIXOJIE aHAIU3AaTOpa TPAHCIOPTHOTO MOTOKA
ASI wunTepdeiica nns molayud €ro, HampuMep, Ha MOAYJSATOP NEPEeNaroliero
yctpoiictBa DVB-T2. Ilpu 3TOM BOCHIPOU3BOAUTCS 3apaHee 3alKiCaHHbIA B MaMsITH
KOMITbIOTEPA TPAHCIIOPTHBIN MOTOK B BUE OTJEIBHOTO (haiiia.

PaccmoTpum  pexxuMm  aHanM3a  TPAHCHOPTHOrO  IMOTOKAa. MKoHka ¢

YBEJIMYHUTEILHBIM CTEKIIOM JIOJDKHA OBITh IIBETHOM, & C TPEYTOJILHUKOM — CEPOH.
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1. B xauecTBe aHaIM3UPYEeMOr0 TPAHCIOPTHOTO MOTOKA BBHIOEpUTE 3apaHee
3alMCaHHBIA Ha KOMIBIOTEP MOTOK Mmoj HasBanueMm « T2 HoBocuOupck». B oxne
Input Configuration HnHaxumam File, a 3atrem 3Hauok «+». 3arpysurte dain
«T2_HoBocubupck». B 1eBOM HU)KHEM YTy OKHAa HaXXMUTE KHOMKY Start. 3eneHblit

HHIWKATOP BHU3Y OKHA IMOKAXXCET, YTO aHAJIN3 IIOTOKA IIPOXOJUT YCIICIIHO.

2 ENENSYS Divisuite

-
- —
i E N "‘.-N‘%XWS DiviSuite
Stream Tree View B Monitoring View 8
Q )&= [@itrate x| [@alrms x| [BETR 290 x PR x| [@T2-M x| [@T2L1 x -
PLPs 4 | Global Stream Drag & drop PID or service here
PLPs OPriority Level 1 [a] @Priority Level 2 145 @Priority Level 3 0 & Miscellanous 0 A
= Group 1 1.1 TS _sync_loss 0 ©2.1 Transport 0 ©3.1.a NIT_actual i} OINT
PLP O (Typel) 1.2 Sync_byte 0 @22 CRC i ©3.1.b NIT_other ] OMIP_timing 0
PLP 1 (Typel) ©1.3.aPAT_2 0 ©2.3.a PCR_repetition 0 ©3.2 SI_repetition i} OMIP_structure O
PLP 2 (Typel) ©1.4 Contnuity_count O ©2.3.b PCR_discontinuity 0 934 Unreferenced PID 0 OMIP_presence 0
PLP 3 (Typel) @1.5.aPMT_2 0 ®2.4 PCR_accuracy 145 ©3.5.a5DT_actual 0 OMIP_pointer 1]
916 PID o @26 CAT 0 ©3.5.b SDT_other 0 OMIP_periodicity 0
93.6.a EIT _actual 0 OMIP_ts_rate 0
PLP Filter: | Drag & Drop PLP Here ©3.6.b EIT_other 0
Transport Stream & 037 RST 0
Table 938 TDOT 0 ~
% PAT (TSId 3, 50) Log window or
¥ CAT Status Function DatejTime PID PLP  Message ~
# PMT (progld 800, s0) Critical ETR290 2016-03-12 19:0... Ox4.., 1 PCR_repetition on PID in ms: #1181 (40)
# NIT_actual (Networkld 13583, s0) Critical ETR290 2016-03-12 19:0... 0Ox4... 1 PCR_repetition on PID in ms: #1181 (40)
# SDT_actual (TSId 3, s0) Critical ETR290 2016-03-12 19:0... 0Ox4.,, 1 PCR_repetition on PID in ms: #1181 (40)
& TDT Critical ETR290 2016-03-12 19:0... 0Ox1... PCR_accuracy on PID in ns: #4096 (1237,232666)
Critical ETR2090 2016-03-12 19:0...  Oxl... PCR_accuracy on PID in ns: #4096 (1498,196777)
Critical ETR290 2016-03-12 19:0...  Oxl... PCR_accuracy on PID in ns: #4096 (1602,610352)
Critical ETR290 2016-03-12 19:0... 0Ox1... PCR_accuracy on PID in ns: #4096 (1642,328979)
Critical ETR290 2016-03-12 19:0...  Oxl... PCR_accuracy on PID in ns: #4096 (1588,661133)
Critical ETR290 2016-03-12 19:0...  Oxl... PCR_accuracy on PID in ns: #4096 (1427,409546)
Critical ETR290 2016-03-12 19:0... 0Oxl... PCR_accuracy on PID in ns: #4096 (1256,833374)
Critical ETR290 2016-03-12 19:0... Oxl... PCR_accuracy on PID in ns: #4096 (1123,823853)
Critical ETR290 2016-03-12 19:0...  Oxl... PCR_accuracy on PID in ns: #4096 (934,866394)
Critical ETR290 2016-03-12 19:0...  Oxl... PCR_accuracy on PID in ns: #4096 (744,934448)
Critical ETR290 2016-03-12 19:0... 0Oxl... PCR_accuracy on PID in ns: #4096 (603,065247)
Critical ETR290 2016-03-12 19:0...  Oxl... PCR_accuracy on PID in ns: #4096 (-568,576843)
Critical ETR290 2016-03-12 19:0...  Ox1... PCR_accuracy on PID in ns: #4096 (-1171,356323)
Services y  (Critical ETR290 2016-03-12 19:0... 0Ox4... 1 PCR_repetition on PID in ms: #1181 (40)
PIDS o Critical ETR290 2016-03-12 19:0.,. Ox4... 1 PCR_repetition on PID in ms: #1181 (40)
Critical ETR290 2016-03-12 19:0... O4... 1 PCR_repetition on PID in ms: #1181 (40) v
[Stop @Rec. @§Video >, IPFw
Input file & Divi
ho Uwdp_TB_PocToe\ TpaHCnopTHele NoToki T2-HosocuBupckD0. ts iviDual —
= frz-me iz
m g Playing stream packets of 188 bytes [Per—] [ETR—] [larms] [Bitrate]

Pucynok 3.4 — OxkHO nporpaMMsl IpU MPOBEJECHUN aHAIN3a TPAHCIOPTHOIO MOTOKA
2. Bwibepute Briagky Monitoring (kHOMKa BBEepXy B IIEHTPE OKHA
nporpammel). CxeMaTUYHO OKHO OyJIeT pa3/ielieHO Ha JBE BEPTHUKAIbHbIE YACTH, KaK
MoKa3aHo Ha pucyHke 3.4. B neBoi BepXHEW 4acTH MOXKHO BBIOpaTh HEOOXOIUMBIN
PLP u3 cocraBa momywyaemoro TpancrnoptHoro multiple PLP mortoka, a B mneBoii
HUKHEH YacTH PACKPBITh OJIHY CITY>KEOHbBIX TaOJHII.
Jlist mpocmoTpa mapameTpoB omnpeaenennoro PLP, Beioupaercs myxubiii PLP

B okHe PLPs u neperackuBaetcs mbiiikoi B okHO PLP Filter.
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B BepxHeil mpaBoil yacTM NpU HUCHOIB30BaHUM HAOOpa BKJIAJOK B OKHE
Monitoring View MOXHO HPOCMOTPETh MHOXECTBO NapamMETPOB NPHHUMAEMOIO
CUTHaja, HauyuHas OT [apaMeTpoB OUTpedTa U 3aKaH4MBas CTPYKTYpoOu
TPAHCIIOPTHOI'O IMOTOKA. B HMXHEW MpaBOM 4YaCTHU BBICBEUMBAKOTCSA «IOTH», TaK

Ha3bIBACMBIC TCKCTOBBIC IIPCAYIIPCIKACHUA, O ITPOLICCCE pa6OTBI aHaJm3aropa.

3. IIpu BeIOOpE BKiIanku Bitrate MoXHO TOCMOTPETH TEKYILYIO U MPEACIbHYIO

CKOpPOCTBb TPAHCIIOPTHOI'O ITOTOKA.

4. Bxnaaka Alarms 103BOJSET YCTAaHOBUTH HPEIYNPEXKIECHUS O BBIXOJE
Pa3IMYHBIX KOHTPOJUPYEMBIX IIAPAMETPOB 3a IPEAEIbl JONYCTUMBIX 3HAYCHUN WIIU
O MOSIBJICHUH T€X WUJIM UHBIX OIUOOK B TPAHCHOPTHOM IMOTOKE.

[Ipy HaXaTMM Ha MKOHKY C TIac4HbIM KJIKOYOM IPOU3BOJUTCS IEPEXOJ] Ha
BKJIAAKy Settings (ycraHoBkM). OJHAaKO B JaHHOE OKHO MOKHO I1OIIaCTh U Ha)KaB Ha
kHOnKy Settings. K npexynpexxaeHusm emie BepHeMcs, Koraa OyeM paccMaTpUBaTh

BKJIAKY ommnOoK TPAHCIIOPTHOTO IIOTOKA.

5. B okne Bkiagku ETR-290 oTobpakatoTcsi OMMOKM TPAHCIIOPTHOTO MOTOKA,
KOTOpPbIE MOTYT BO3HUKATh Kak IpU Iepefadye, Tak M B IPOLECCE NpUEMA U
00paboTku curHana. VM3BeCTHO, 4TO OMMOKUA TPAHCHIOPTHOTO TOTOKA Pa3esIOTCS
Ha 3 KaTeropuu — OWMOKHU 1-ro MpUOpHUTETa, KOTOPbIe MPHUBOAAT K MOTEpPE WU K
3HAYUTEITLHOMY MCKXEHUIO TAHHBIX, OITUOKHA BTOPOTO MIPHOPUTETA, KOTOPHIE MOTYT
MPUBECTH K TOTEPE WM HMCKAKEHUIO JTAHHBIX M OIMMOKH TPEThETO MPHOPHUTETA,
KOTOPbIE HE MPHUBOJAAT B MOTEPE WM MCKAKEHUIO NAHHBIX, HO CUTHAIU3HUPYIOT OT
HEKOTOPBIX OIMTMOKAX B KOH(UTYPAIUH WU COJIEP>KAaHUH TPAHCIIOPTHOTO MOTOKA.

UtoObl OmepaTHBHO KOHTPOJIMPOBATH BO3HUKAIOLIUE OMIMOKH, HEOOXOAMMO
YCTAaHOBUTH, KAKUE U3 HUX KOMITBIOTEP JIOJKEH OTOOpaXKaTh.

Jlnst cokpareHusi BPEMEHH HACTPOWKH, BBIOEPUTE BCE BUILI OIMMOOK IS
oroOpakeHus. st 3TOro HaXXMUTE KHOMNKY C Tae4yHbIM  KIIOUYOM  JJiA

aBTOMATUYECKOT0 Mepexoja BO BKIaAky Setting. OTo e caMoe MOXHO ObLIO
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caenath u ¢ Bkiaaku Alarms. B o6mactu Alarms Beibepute ETR 290 Piority level
1 u ycraHoBuTE 2 ranouyku HanpoTuB Haanucu (set/unset all). [ moarBepxaeHus
YCTAHOBKHU HAXXMUTE 3€JICHYIO TaJIOUKY BHU3Y MOCEPEIUHE OKHA.

Hanee B okHe Alarms Boibepute ETR 290 Piority level 2 u Bbimomnute
aHasiornunbie onepauuu. Toxe npoxaenaite u miga ETR 290 Piority level 3 u nns
ETR 290 Miscellanous. [Tepeitnute Bo Bkiaaky Monitoring.

Caetsiuecs: 3eJ€HbIM I[BETOM HHIMUKATOPHI TOBOPSAT O TOM, YTO OIIUOKHU
JAHHOTO THUMAa B TPAHCIOPTHOM MOTOKE OTCYTCTBYIOT. WHIMKATOpBI, CBETSIIHUECS
KpacHbIM ToBOpAT 00 oOpatHOoM. [Ipm 3TOM B mpaBoil HIKHEH 4YacTH OKHA
otoOpakaercs wuHPOpMANUI O THUMNE OIMMUOKHA, YacTOTe €€ TNPOSBICHHUS W
UACHTU(UKALIMOHHOM HOMEpe MH(GOPMAIIMOHHOIO MAKeTa, KaK MOKa3aHO Ha PUCYHKE
3.4. Ilpu HaBeneHWM MBIIIKOW HAa HAa3BAaHUE OIIMOKH, BBICBEUMBACTCS KpaTKOE
NOSICHEHUE, B KaKUX CiIy4asx oHa OyJeT BO3HUKaTh. Bce MHAMKATOPHI pabOTalOT B
TPUTTEPHOM PEXKUME, T.€. IOCIE MOABJICHUS OIIMOKM OHA BRICBEYMBAETCS 0 TEX TOP,
MmoKa He OyJeT mpou3BeIeH cOpoc, Maxke eciau 3Ta ommbOka Obula €IUHUYHOU H
OoJpllle HE BO3HMKAET. /[ OOHOBJIEHMS MHIMKAIMU HEOOXOJMMO HAaXKaTh KHOIIKY

Reset.

6. Bxnaaka PCR BbigaeT uHpOpMaLMI0 O CUHXPOHMU3AIMU B TPAHCIOPTHOM
nmoToke. JIJisi CHHXpOHU3AIMKY TPAHCISIIUK TIepeaadn U npuemMa mudpoBoro moToka
no kaHansaM DVB B 4acTp makeToB, TOYHEE B MX 3arojOBKH, BBOASTCA METKH
cuaxponuszammmn  PCR  (Programme Clock Reference). PCR BBomsrcs B
aJanTUPOBAHHBIE MO 3TO 00JIACTH 3aT0JIOBKOB, C YaCTOTOW CJICIOBAHUSI IO TTAKETaM
He Boile 0,1 cex [[TOCT].

Ha npueMHO#l CTOpOHE MYJBTUILIEKCOP A€KOAUpYyeT TS W M3BIEKAET U3 HETO
PCR i CcHUHXpOHM3allMM TOJYYEHHBIX [aKETOB. BOCCTaHOBJIECHHBIM MOTOK
CUHXPOHU3HUPYETCSA YK€ MO0 BPEMEHHOMY T'€HEPATOpPYy MYJBTUIUIEKCOpPA MPHEMHOMN
ctoponsl. Metku PCR BBomsTcs mocie Oydepa komepa ¥ HM3BICKAIOTCA TEpe

Oydepom MyIbTHILIEKCOpA.
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Bosnukaronmii xurrep PCR-METOK MOXET NPHUBECTH K HEBO3MOXHOCTHU
JNEKOAUpOBaHUs MOTOKa. CyliecTByeT Tpy NPUYUHBI BOZHUKHOBEHUs1 PCR-mxuTTepa:
— MHorokpaTtHoe npeoOpazoBanue PCR-meTok mpu MyNbTUILIEKCUPOBAHUM U
PEMYJIBTUILIEKCUPOBAHUH;
— BpeMeHHoe paspelienue onpenenenust Metok PCR;
— JOKUTTEP U Ciiy4yailiHble (PIyKTyalluu MOJyJIMPOBAHHOI'O BpeMeHU oTcyeTa 27
MI 1.

OTcCroa ¥ BBITEKAOIE PEKOMEHJALUU:

— 0e3 HeOOXOIMMOCTH HE MPOU3BOJIUTh MHOT'OKPATHOT'O MYJIbTUILIEKCUPOBAHUS
/ pEMYIIbTUILIIEKCUPOBAHNUS,

— HE M0Jb30BATHCS KaHAJIaMU TPAHCIALMH, HE YAOBJIECTBOPSIOIIMMHU YCIOBHIM
IpyUeMa CUTHAJIA;

— HCHOJB30BaTh MPOBEPEHHOE MPOPECCHOHATIBHOE 000PYI0BAaHHUE.

B crangaprax MPEG npegycMOTpeHbl CpeAcTBa sl MOJJCPKAHUS
CUHXPOHU3ALMH B CIIy4a€ BO3SHUKHOBEHMS JUKUTTEPA, HO OHH JKECTKO HE ONPENEISAIOT
npenesnsl JHKUTTEPA, a TOJIBKO MPeIaratoT, 4TO OH JOJKEH JIeXaTh B npeenax +/- 4
MC MaKCMMYyM B XOpOIIIO pa3pabOTaHHOW CUCTEME.

3amena PCR-MeTOK B  MYJbTUIUIEKCOPE MO3BOJIIET TapaHTUPOBAHHO
JIOCTaBUTh, a TJaBHBIM 00pa3oM AEKOAMPOBATH MYJIbTUILUIEKCUPOBAHHBIA IMOTOK.
3amena PCR-meTox Ha Mynbruiiekcope HasbiBaeTcsi PSR restamping. Baxnas
XapaKkTepucThKa cucteMbl MeTok BpeMeHnu PCR B ToM, 4TO HU(POBBIE MOTOKH HA
BXOJI€ U Ha BBIXOJIE MYJBTHUILJIEKCOpPA MOTYT OBITh MOJHOCTHIO ACMHXPOHHBIMHU TIO
orHomenuto System Time Clock (STC). DT1o Takke o3Ha4aer, 4TO ApPYyTHE
IpOrpaMMbl, KOTOpPbIE MOTYT UMETh Ipyror STC, MOKHO BBECTH B MYJIbTUILICKCHBII
MIOTOK C IPYTUMH [IPOTrpaMMaMHU.

[Ipu sToM Bo3moxkHO BoccTaHoBiaeHUEe STC st kaxkaoi mporpammsl [20].

Tak KakK MBI HE UCIIOIb3YEM MYJIbTUILIEKCUPOBAHKE/
PEMYIBTUILIEKCUPOBAHKUE, TO JAHHBIA MapaMeTp Il HAC HE HECeT HeOoOXOIUMOi

uHpopMaruu.
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7. Bxmagka T2-MI mo3BosisieT mpocMOTpPEeTh OCHOBHbIE HapaMeTpbl multiple

PLP curnana u crpykrypy BB-kanpos.

8. Bxnagka T2 L1 pomonuser urdopmainuio Bkiaaku T2-MI coctaBoMm u

Hactpoiikamu nipeamOyi1 L1-pre signaling u L1 Post signaling.

9. lig mpocMoTpa BOCHPOU3BOJMMOIO WJIM MPUHUMAEMOI'O TPAHCIOPTHOTO
IIOTOKA MCHOJIb3yeTcad UKOHKA Video, pacrnosoKeHHas B JIEBOM HUKHEM YIJIy OKHa.

JIns 3anvcu mOTOKA B aMsATh KOMITBIOTEPA — KHOTIKA Rec.

Yacrs 1
3.3.2 Anamuzarop Dektec. BHemHuii Buj aHamu3aTopa MOKa3aH HAa PUCYHKE

3.5.

Pucynox 3.5 — Buenmnuit Bug ananmzatopa TpancnoptHoro notoka Dektec

DTU- 245

Jlnst paGoThl aHAIM3aTOpa MCTOIL3YIOTCS JIBa MPOTPAMMHBIX TPUIIOKCHUS —
StreamXpert u StreamXpress. StreamXpress UCIONb3YETCS JIs1 BOCIIPOU3BEACHUS U
rpyooro mpocMoTpa cocCTaBa TPAHCIOPTHOrO TMOTOKa,  a StreamXpert s

HOI[pO6HOFO dHaJIM3a U 3aIlIMCHU TPAHCIIOPTHOTO ITOTOKA B IMaMATH KOMITIBKOTCPA.
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1. I[TpuGop mpOM3BOIUT aHATU3 3aMMCAHHOTO HAa KOMIIBIOTEPE TPAHCTIOPTHOTO
IIOTOKA TOJIBKO B TOM cilydae, koga ero ASI Bbixon coeguHeH ¢ ASI BxoxoMm c
nomoibio BNC-niepembruku. IIpousBeaure KOHTPOJIb TAKOT0 COeITMHEHUS.

2. 3anycture nporpammy StreamXpress. B o6nactu File Haxxmute Ha KHOTIKY
Open u oTkpoiite ¢aia ¢ TPaHCHOPTHBIM MOTOKOM «XabapoBck». B Tpex okHax
NPWIOKEHUSI TOSBUTCA HH(OpMaALMg O COCTaBe TPAHCIOPTHOIO IIOTOKA, Kak
MoKa3aHo Ha pucyHke 3.6. B yneBoM okHe OynyT NEpeUYUCIIEHbI TEJIEBU3HOHHBIC
MpOrpamMMbl IIPU Pa3BOPAYMBAHUU KOTOPBIX MOXHO MOJYYUTh HUHPOpMaIKIO 00 UX
COJIEp’)KaHUU U UACHTU(UKALIMOHHOM HOMepe. B 1ieHTpaibHOM OKHE BBICBEUHMBAETCS
uH(pOpMalnsi O CIyXeOHBIX TaOJIUIAX, MEpPeIaBaeMbIX COBMECTHO ¢ JaHHBIMU. [Ipu
TOM MACHTHU(PUKALMOHHBIE HOMEPA CIIY>KEOHBIX TAOJMIl U JTaHHBIX CTOAT MEpe] UX
Ha3BaHMEM. B mpaBoM oOkHE MpUBOAUTCS 00mIas MHPOpPMAIMs O TPaHCIOPTHOM

IIOTOKC.

| File Edit Tools Settings Help
File

CAATS Streams\HD_TS\COLORADO.TRP & Open  |S:ASYSDI (DTU-245) L ]
| J

Adapter

E ®- Transport-Stream 1 PID info File

+-[T¥] Program 3 (9.26 Mbps) +- 0 PAT (3.77 kbps) - COLORADO.TRP
+|- 43 PMT Program 3 (2.9 kbps) 316,932,092 bytes
+|- 49 Comp. Program 3 (4.32 Mbps) . 1,685,809 packets
+|- 52 Comp. Program 3 (423 kbps) Packet Size
#|- 58 Comp. Program 3 (4.51 Mbps) i 188 bytes
#8191 Null packets (10.1 Mbps) Estimated Rate

Rate

Packet size

DVB-ASI Settings

L. TS: 19,392,588 bps

Out: 19,392 588 bps |_ RMX @ 188-byte packets | Burst mode
) 188 + 16 zero bytes || Invert DVB-ASI
TS 19,392,588 bps |default | raw |
|
Play-Out
0:00 2:10
|_' |
|
#Errors Time Wrap #Wraps Total Time |
I B 1:35 m 0 0:09

Pucynok 3.6 — Untepdeiic mporpammsl StreamXpress
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3. Jlns moipoGHOTO aHaIn3a TPAHCIOPTHOTO MOTOKA UCIIONIB3YETCs MporpaMmMa
StreamXpert. OgHako OHa MOKaXeT WH(OPMALIMIO B TOM CIIy4yae, Korja B IporpaMmMe
StreamXpress TPaHCIOPTHBIA TMOTOK OyJeT 3amyllieH Ha BocmpousBeAcHue. s
ATOTO B JIEBOM HIDKHEM YIiIy OKHa StreamXpress HaXMUTE KHOTIKY € TPEYTrOJIbHHUKOM
(Play) u otkpoiite StreamXpert.

PaGouee okxHO mporpamMmbl StreamXpert BU3yalbHO pasneieHo Ha 4 yactu. B
JIBYX BEPXHHUX OOJIBIIUX YACTSAX OTPAXKAETCS MOAPOOHAs MHPOPMAIUS O CTPYKTYpE
TPAHCIIOPTHOTO MOTOKA, B JICBOM HIDKHEM YTIIy COOOIIEHUS MTPOrPaMMEI, a B IPABOM
HIKHEM O0TOOpa)kaeTcs CKOPOCTh TPAHCIOPTHOTO nmoToka (Bitrate), kak mokazaHo Ha

pucyske 3.7.

X

~a StreamXpert - No record file 3
i Analyser Record View Help
i DVBMode =/ 00 & X | user - &)y m 2

»- PID info (46) A
[ 0 PAT (25 kbps / 0.19
1 CAT (25kb
16 NIT-actual (
17 SDT-actual |
18 EIT-actual, EIT-actual schedule (31 kbps / 0.1%)
20 TDT, TOT (3.0 kbp:
21 MIP (2.5 kbp
1110 PMT (24 kbps |
1111 AVC/H.264 Video
1112 MPEG-1 Audio (1
1113 Teletext Data
1120 PMT (24 kbps § 0.1%
1121 AVC/H.264 Video (
1122 MPEG-1 Audio (198
1123 Teletext Data (11
1130 PMT (24 kbps / 0.1%)

G: 305, T: 500ms 1: AS/SDI (DTU-245) » @ i Nomal |z

W) Karusel (2.6
] 9 Programma (2
] Radio Rossii

sZn-0000o0o00

a«l

R Tables

% 1131 AVC/H.264 Video (2.2 Mbps |
JJ 1132 MPEG-2 Audio (198 kbps { 0.9
o 1133 Teletext Data 5¢
3 1140 PMT (24 kbps [
% 1141 AVC/H.264 Video (
JJ 1142 MPEG-1 Audio (1

%
+
%
+
%
+
¥
&
#
Y
+
&
+
+
+
+
+
+
+
&
&
e
* 1150 PMT (24 kbps [ O.
3
+
3
+
+
+
e
+
*
+
&
+
Y
+
%
+
3
+
+
+
+
+

%' 1151 AVC/H.264 Video (
JJ 1152 MPEG-1 Audio (198 kb
1160 PMT (24 kbps [ 0.1%

%' 1161 AVC/H.264 Video (
JJ 1162 MPEG-1 Audio (1
[ 1170 PMT (24 kbps |

%' 1171 AVC/H.264 Yideo
JJ 1172 MPEG-1 Audio (198
[ 1180 )
% 1181
JJ 1182
[ 1190 s /0.
%' 1191 AVC/H.264 Video (
JJ 1192 MPEG-2 Audio
1453 Unknown (10

(1

1600 PMT (24 kbps / O
JJ 1601 MPEG-1 Audio
1660 PMT (24 kbps / 0.1%)

JJ 1661 MPEG-1 Audio kbps 0.9%)
[ 1670 PMT (24 kbp
JJ 1671 MPEG-1 Audio kbps / 1.2%)

478 5549 EMM (2.2 kbps { 0.01%)
W 4 » w \PID {TS {Grid /

Messages

03/12/2016 - 21:25:21 Input signal detected
03/12/2M8 - 21:25:21 Synchionised to strieam with 188-byte packets

EEEEE

EEEE

|

B

=-] cAT

@ @ Table ID

@[ PMT
#- [ NIT-actual
# 7] SDT-actual
# 7] EIT-actual
@] TDT
-] TOT
@ MIP

| <

2 x Tracebar

0 (Defines Network PID)
1110 (1 Kanal)

1120 (Rossia)

1130 (Kultura)

1140 (NTV)

1150 (Peterburg 5 kanal)
1160 (Vesti)

1170 (Sport)

1180 (Karusel)

1190 (9 Programma)
1600 (Radio Rossii)
1660 (Radio Vesti-FM)
1670 (Radio Mayak)

1

# €1 Conditional Access Descriptor

W o \PIB)TS (B8 TV PR (TR 10190/

M 4 » » \Info 4 System

Ready

Bit-rate | TR 101 290

) 188 Byte TsRate: 22.394.107bps / 96.6% Mode: DVB ASI/SDI DTU-245 at 0x07 (@) REC

Pucynoxk 3.7 — UnTepdeiic nporpammel StreamXpert
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4. Ilpu BeIOOpE B BEpXHEM JIEBOM OKHE BKJIAAKU TS, B HEM 0TOOpa3UTCs Ta e
uH(pOpMaIs, 9YTO U B MPABOM OKHE. («...Ha mpaBoi (pabpuke IemaroT TaKylo XKe...»).
Beibepute Bkinaaky Grid. B okHe OTKpoeTcsi ceTka C pacHoJIOKEHHEM BCeX
UACHTU(PUKAIIMOHHBIX HOMEPOB, KOTOpPbIE MUCHOJIB3YIOTCS B JAHHOM MOTOKE. Takum

o6pa30M, TPHU BKIAAKHW MOT'YT OTO6p2DKaTBCSI OIMHAKOBO B JIBYX OKHax.

5. Ilpu BeIOOpe Bkimaaku TV B mpaBoM BepxHEM OKHE, HEOOXOAUMO IO
IyCTOMY HPOCTPAHCTBY OKHAa IIEJIKHYTh IpPaBOM KHOMKOW MBIIK Uil BBIOOpA

TEJIEBU3MOHHOU ITPOTPAMMBI U TAJIBHEUILIETO €€ ITPOCMOTPA.

6. Bxianka PCR 15 Hamelt paboThl HE UCIIOB3YeTCs.

7. Bxmagka TR 101290 mno3Bojser OPOBOJAWTH MOHHTOPUHI OIIMOOK
Pa3IMYHOTO0 TPUOPUTETA, BOZHUKAIOIIMX B TPAHCIOPTHOM IMOTOKe. OToOparkeHue
OIMOOK CrpynmupoBaHo Mo mnpuopureraM. Jlns oOHOBiIeHHs uH(OpMaLUU
HEOOXOJIMMO Ha OJHOM M3 OIMIMOOK IIEJKHYTh MPaBOW KHOIKON MBIIIM U BBIOpATh

Clear All Errors, kak moka3aHo Ha pucyHke 3.8.

= StreamXpert - No record file g@@
i Analyser Record View Help
i pvBMode |z .00 £ X | user v, G:30s, T:500ms | Gy p W (2] £ 1. AS/SDI (DTU-245) = iNoma [z Hem

Indicator # Emors Time of Last Enor Enor Message

Priority 1
TS_sync_loss
Sync_byte_emror

m Table W \ideo ™ Audic m Data w Other m Ghost m L

PAT _emor_2
Continuity_count_efior
PMT _enor_2
PID_emor

cooooo

E]

[

L ]

®

L ]

]

®

3 Priority 2

[ ] Transport_ermor
[ ] CRC_emor

) PCR_tepetition_enor
® PCR_discontinuity_indicator_ermor
®

L ]

=]

L ]

*

L ]

®

[ J

[ ]

®

L J

cooooa

PCR_accuacy_eror
CAT_eror
Priority 3

NIT_actual_eror
NIT_ather_emror 0

Stop RT Analysis
Clear All Errors
EIT_actual_emor

U
0
EIT_other_ermar 0
RAST_emor 0
F 3 |® TDT _enior 0

4 4 » i \PID TS ) Grid i« « » n \PID{TS {Grid [TV {PCR} TR 101 290
Ready (@ 188 Byte TsRate: 22.394.107bps / 96.6% Mode: DVB ASI/SDI DTU-245 at 0:07 () REC

2016-03-12 21:43:42 No table with table_id 0x51 on PID 18 for more than 10.00s [EITs_Actual_Day0_7_repetition_rule]
20160312 21:43.48 PID 1453 is not referenced from (P)SI

SI_repetition_error

Urneferenced_PID
SDT_sctusl_sror
SDT_other_emor

Pucynok 3.8 — Otobpaxenue ommuOOK TPaHCIOPTHOTO MOTOKA B OKHE IPOTPaMMBI

StreamXpert
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8. OnmHoil M3 MHTEpecHbIX OcoOeHHocTel aHanmu3atopa Dectek sBnsercs
BO3MO>XHOCTh HCKYCCTBEHHO BHEIPSITh B MOTOK OMIMOKH M MPOBEPSTh, KaK OHH
BJIMSIIOT HAa TPAHCIOPTHBIN MOTOK. Jljig 3TOro B nporpamme  StreamXpress B CTPOKE
meHio Haxkatb Tools u BeiOpate komanay Error Injection. B oTkpriBmiemcsi okue
MO>XHO BBIOpaTh MNpUYMHY MNosABiIeHUs owmuOku — IloTepsHHble maketsl (Lost
packets), 6uroBbie ommbku (Bit errors) u GaiitoBbie ommbku (Byte errors). [Ipu

ATOM MOKHO YCTaHABJIMBATh U UX KOJIMYECTBO, KAK MOKa3aHO HA pUCYHKe 3.9.

Selective Error Injection g]

LOST packets

[¥]Enable Probability: 1in 1000  packets

BIT errors

[V]Enable Probability: 1 in 1000 | packets Max #bit errors: 1 | per packet
BYTE errors

[v]Enable Probability: 1 in 1000  packets Max #byte errors: 1 | per packet

Pucynox 3.9 — MckyccTBEHHOE BHEPEHHE OITMOOK B TPAHCIIOPTHBIN MOTOK B

nporpamme StreamXpress

Ilocne o3HAaKOMIIEGHHS C BO3MOXXHOCTSIMH HU3MCPUTCIBHOT'O O60py,ZIOBaHI/I$[,
BBIIIOJIHUTC KOHTPOJIBHOC 3aJdHUC, IMPHUBCIACHHOC HMIKC. 33I[aHI/Ie OCI)OpMJ'I?ICTC?I B
BHJC OTUYCTA B JJICKTPOHHOM BHAC C HMCIIOJB30BAHUCM TCKCTOBOI'O pCAaKTOpa. HpI/I

9TOM MOACHCHUA U BBIBOJbLI B OTYCTC AOJIKHBI HOAKPCIIATECA CKPUH-IIOTAMMU.
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Yacts 11
3.3.3 Anamuzarop Alitronika AT4USB AsiPod.
Buemnuii Bun ananmuzatopa Alitronika AT4USB AsiPod npencraBien Ha

pucynke 3.10 [21].

Pucynox 3.10 - Buemnwuii Bua ananusatopa Alitronika AT4USB AsiPod

1. JIns moxnep kku paboThl aHAM3aTOPa OTKPBITH MPOTPAMMHOE MPHIIOKECHUE
DvsStation3 (ukonka Ha paboyem crtone). OKHO mHporpamMMHOro HHTEpdeiica B

peKUME BOCHPOM3BEACHUS 3aMMCAaHHOTO B (¢alia  TPaHCIOPTHOTO  IOTOKA

MpeJICTaBICHO Ha pUcyHKke 3.11.

&1 Alitronika - DVSstation Il (AT400USB)

Device select  Configuration  Settings  Working Register Help
SMALL COMPANY, BIG IDEAS.
alitronika WS
Play Record |
I Satelite.ts = Open
File Infarmation Frogram |nformation FID Infarmation Output Select Bitrate Adaptions
= Satelite.ts i Program Infomation 4 = Fid list ~ 0B File; (380714731 []PCR
- 476,053,504 bytes MICK (- O PAT [5.48 Kb/s] SMPTE +DTSPTS
- Playtime: +/-100.01s=e =™ Eurospart - 1CAT (548Kb/] Raw Data Out [38014791
- Before first packet: 76 ' Program MNr.: 3 #- 16 MIT [B93 Kb/ — Hw TP Gen [Jrat/To7T
- After last packet: 16 Provider:SES2 -- 17 50T [1.57 Kbis) X [ Fie-mus (Hw) L
- 2532199 packats [l tudio = - 1B EIT (24574 Kb/s) Seiid L] Gortinuity
- Packet size: 188 g0 PES (Private [ @- 20 TOT/TOT (22360 LIS
o Bit rate: 33,014,791 bps Wideo H262 (- 21 (0.00bss)
- M HSE24Digital [+ 8131 Stuffing [5.23 M1 ) .
-T2 EurcNews — - 101 Program [5.32 M D Do et
- SuperRTLA [ 102 Program [226.28 | 188 byte [ Burstmode Errar inzertion
E]--- RTL24ustia ~ -- 103 Program [196.88 | v 188+16 byte Sub Range
(_ 1l | l i i} | l 204 byte Size I
Flay contralz Goodies Buffer size
L R
1] :
> B[O Leop: Loop count: I 0 Elapsed Time: I 0:00:039 Y —
! = ' ' ' ' ' ' ' ! Tz Analyzer
J. . . . . . . . . i CWE ower [P

Pucynok 3.11 - Okno BocnipousBenenus TS moToka u3 aiina
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2. Vcnonn3ys Bkiaaaky Play u kHonky Open, 3arpy3ure ¢aiin «XabapoBck» u
BOoCcHpousBeauTe ero. To ke camoe mponenaiite c¢ ¢aiinom «MockBa». ObpaTtute
BHUMAHHUE HA Pa3HULy OTOOPAKEHUS COAEPIKUMOrO 3TUX TPAHCIIOPTHBIX TOTOKOB.

3. Jnsa 3amucu TS motoka B ailn, Hampumep, NpU MPHUEME €ro Cco
CIlyTHUKOBOI'O pecHBepa Juisl 0ojee JIeTalbHOIO aHajdu3a HCIIOJIb3YETCSl BKIJIAJKa

Record controls. Oxno 3anucu TS noTtoka B paitn npeacrariaeHo Ha pucyHke 3.12.

%1 Alitronika - DVSsiation Il (AT400PCI, Slot 2 (1,0,0))

Device select  Configuration  Settings  Working Register  Help
SMALL COMPANY, BIG IDEAS.
litronika MY/
alitronika /5
Flay Record
testaats = Open
Fragram Infarmation Pid Infarmation Input S elect Fecording Size Hardware PID filter
o+ Program |nformation Pid list © Dve ® Serial O Seconds [ Enable PID Fikering
+- T Canvas/Ketnst 5 0PAT [15.22 Kb/s) OSMPTE O ParalllLyps O MBytes [ Exclusive
o T gén o1 CAT [15.00 Kb/s) ) Raw Data 100 FID Table
- Nederland3 =16 [0.00 b/s) : ]
% Nederland? 517 SDT [1.96 Kbs) e it Dz
+- T Nederland! 518 EIT [136.51 Kbis) ey et @ [ Loop through
<20 (0.00b/s) Lock @ [ Loop Reclocking
+- 21 MIP (239 Kbis) Sync @
#- 1010 PMT [15.22 Kb/s) Felct 958 Pazs Through ASI
#1011 PCR [2.45 Mb/s)
1012 Program (172,37 Kb/ Bt rate [Mb/s] 14.929 [ Corvert AS| ta SPI LYDS
- 1013 Pragram [263.67 Kb/ ¥ DataErrars ] 0
< % S Lass o [ Time Stamping
Fiecord controls Goodies Buffer Size
A Lo No errars detected Ts Bytes: 13 MB [ HesEdt ]
1|0 o Loop count: 3 Ts Time: | C:00:07 iewer
[ Disable &nalyzer Ts Analyzer
[ ] [ovBoverlP

Pucynok 3.12 - Okno 3anucu TS noTtoka B (paiin

Jnst koHTponst (IpOCMOTpa) TPAHCIOPTHOTO MOTOKA B PEalbHOM BPEMEHHU B
obnactu Record controls Ha)XMuTe KHOIKY C JABYMSI YEPHBIMH TOYKaMHu. UTOOBI
OCTAaHOBUTH MPOCMOTpP, CHOBA HAXMHUTE ATy KHONKy. s Oojee THIATENIBHOIO
aHajM3a TPAHCIOPTHOTO MOTOKA MPETYCMOTPEHA BO3MOXKHOCTh PabOTHI MIPHUEMHUKA
co cropoHHuM [IO kommanum COOL.STF mnon Hazanmem «TSReader». Ero

obneruennyio Bepcuio TSReader Lite MokHO ckadaTe OecIjiaTHO IO ajpecy

http://www.tsreader.com/.



4. Cxayaiite u ycranosute nporpammy TSReader Lite. B pexxume octanoBku
aHaJlM3a TPAHCIOPTHOTO MOTOKA B OKHE MHTepdeiica DvsStation3 HaXMUTE KHONKY
Ts Analizer BHu3y B cepenuHe okHa. OTKpOETCS OKHO, TJe 10 YMOJYaHHUIO Oyner
yKazaHa ycTtaHoBieHHas mporpamma TSReader Lite. Haxmure OK wu 3amycTtute
npuioxxkeHue. Jlajee mnepeBeIMTE AHAIM3ATOP B PEKHUM AHAIM3a TPAHCIIOPTHOTO
MoTOoKa B pealibHOM BpemeHHu. [Ipocmorpute coaepkumoe Tabnui. Crenaiite

BbIBO/IbI. Bun unTepdeiica mporpammbl TSReader Lite mpeactaBieH Ha pHCYHKE

oo 1sseaer professonal—z4a R =i/
mmtmnumwwmmmmb
=) PAT FID (D000 Frogram Humber 1 =] [ ¥ideo Decoda =
) PHT FID G000 - Hetwcek gm.}nql leu gt T N 6 - MRTY, BB freed
PHT FID B1EE8 - Frogeam 1
T D - Frogem? Service name CNL ALISSIAN
el PMT FID 00033 - Frogram 3 Gtnasn Type: 02 MPEIG:2 Video
5 il PHT PID (2% - Progeam 4 Elemernt.ay Steam PID 3329 [Tud]
PMT PID (40026 - Progian S
Stmsam Type: W03 MPEG-] i
PMT D 00026 - Frogiem & Elemert.ary Snam PAD 3330 (2]
i) PHT FID 040026 - Frogram 7
% ] PUT FID (0035, Frogeam 8
+
e gjpumnmmx f-\.sgamu)
w0 ) PMTFID 001429 - Frogeam 13 =l
=) 10T R0 Gama [t P = bied |~ Son Docending = Sof by Flais | Satt by PR
) 200519429 134740 Qe (12675 = 48 Wogs)
) 50T PID 0001 OwTb (B0.EST - 3,85 M)
1 Fia Today OIS (1004 - 231 Sbys)
gz};uqs’ ez | (3385 - 273 Mops)
e T 01 (5,453 - 3 45 Mbps)
2l 3 AODMOY TV ® s
) 4760 CxBTE (BT - 139 Mogs)
5 Ton o P pitiyeia
E S_TRT nrwuolu |aJl-w:J
Bl TVTV4 I 1143 5 1,74 M
) & MATVSEN ot luuw-]
&) FFeex TV DT (N, = 1430 0pr)
) 11 CHL AUSSLAH O'W:I:I(le-wou:l Vop)
) 12 The Woud Metwerk EwiiedT BS - 1A EE Kbps)
N 1437 (BT - 1102 Kbps)
wg’:;'ﬁ"""f”‘"" DatbSa (04T 160,38 Ko
= [0 Ou0T (04T ~ 130,90 K
] CA Descriptor - kdsto B0 (B AT ~ 15009 Kiga)
B CA Degeriptor - ket | e @ = D M)
] CA Deeriplon - eyl e 0 (AT ~ 15043 Kbga)
=i NIT FID 00010 k’“::‘-':fm
B34 34 = 10291
@ w356 Candd (0343 = 10041 Kigah
a3 (1% = 0841 Mhpa)
CuddZ (0 52% = A1 Heps)
CRONH. 0112 = 8.4 Mg}
Cudisd (00 ~ 89,19 Keps)
B2 ©.11% = X108 Bga)
DD198 (5% ~ 1400 Kepn)
D198 (.09% = .70 Bgay
B0 025 = 6.0 Kipa)
DO .7 = §.43 Kby
OeDOT) P AT = 408 kbpa)
D02 D075 = 408 ke
OxDO00 D BT% = 4.8 kipa)

MPE G-2 Shabiite:

Pucynoxk 3.13 — UnaTepdetic nporpammel TSReader Lite

Jlns mpocMoTpa BUAECO ACKOAUPYEMOM IMPOTPaMMBI, OCTAHOBUTE PEXKUM
aHaJi3a, HAKMUTE KHONKY Viewer M B OTKpbIBUIEMCS OKHEe BbliOepute Use
videoLAN u nyte k npourpsiBatento TSReader Lite. Yxkaxure mopt 5001, T.k.

nopt 5000 yxe 3aHAT MOJ aHAJIMW3 TPAHCIIOPTHOTO MOTOKA. B mpaBoif yacTu okHa ¢
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NEepeyHeM MPOrpaMm, BXOJSIIIMX B TPAHCIIOPTHBIIN MOTOK BbIOEPUTE AJI MPOCMOTPA,

C/€JIaB IBOMHOM IIETYOK MBIIIBIO O 3HAUKY «h264».

5. Taxxe kak u B ananuzatope Dectek DTU-245, B TpaHCIOPTHBIN MOTOK,
aHanu3upyemblii ¢ momonipio ananuzaropa Alitronika AT4USB AsiPod, moryr
MCKYCCTBEHHO BHOCUTBHCSA OIIMOKH JJIsi TPOCMOTpPA UX BIUSHUSA Ha KQ4€CTBO MOTOKA.

OxHo uHTepdeiica Aji1 BBOAA OUTOBBIX MM 0aWTOBBIX OIIMOOK MPEACTABICHO

Ha pucyHke 3.14.

Device select  Configuration Settings  Working Register  Help

SMALL COMPA
e

alitronika -

Flay Recard
Ter_576.ts F Opgn
Error Insertion M
File Information Frogram Informatiot — lect Bitrate Adaptions
B Ter_578ts <+ Pragram File: 12329411 FCR
- T12197. 631 bytes Can Bit Erar '] E — +DTS/PTS
- Plaptime: +/- B0.13sec [T één ata Qut, 14323417
- Before first packet: 187 Heds Gen BTOT AR
- After last packet: 100 : MNeds| & small description of the emar ingertion selected. [ Fieemnuss (Hi) I Continuit
L BBE794 packets [T Nede]) | i
i Packet size: 188 Number of Bits / Bytes / Packets ILVDS
- Bit rate: 14,929,411 bps 1
Repeate after swa Bite / Butes / Packets | Bize Options Toolz
1000000 byt [] Burstmode Errar insertion
16 byte ~ [[]5ubRange
o Sige |1
Flay controlz Goodies Buffer size
. il | 5 = I Mo erors detected Ts Time:l 0:00:00 [m
EUOR L aop count; | 0 Elapsed Time: I 00000
:
DWE owver P

Pucynok 3.14 - Oxno unrepdeiica 1151 BBoga OUTOBBIX WJIM OANTOBBIX OLIMOOK

JlaHHOE OKHO BBI3bIBa€TCS KOMaHA0 MeHIo Setting nanee Error Insertion.
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3.4 3aganue Ha BBINOIHEHUE 1a00paTOPHOM pabOTHI

1. OGpatuTe BHUMaHKE, KAK MEHSETCS XapaKTep N300pakeHus MpH BBOJE TEX
WIM HHBIX OMMOOK TpM Huchosib3oBaHuu aHanm3atopa Dectek u  Alitronika,
HACKOJIbKO CHJIBHO OHU BIIMSIOT HA KA4€CTBO KAPTHUHKH M KAaKHE OIIMOKHU MPHU 3TOM

ITOABJIAIOTCA. BBIBOI[BI 0 JaHHOMY IIYHKTY 3aIlluCaTb B OTYCT.

2. IlpocMmoTpuTe cOCTaB CIIyEOHBIX TAaOJMUI[ MPU AHAIM3E TPAHCIOPTHBIX
MOTOKOB «XabapoBck» u «HoBocubupck» (mmm «XabapoBck» u «MockBa») B
ananuzaropax Dektec, Alitrontka u  DiviDual. Cnenaiite BbIBOg 0 cocTaBe
0TOOpakaeMbIX TaOJUIl, PEJICTaBIICHUs UX cojepxaHus. To ke caMmoe mpojenaiiTe
OpU TMPOCMOTPE CEPBUCOB U HIACHTHU(PHUKAMOHHBIX HOMEPOB IEPEIaBACMbIX
pecypcos (PID).

Bpimummre, Kakue TEIEBU3HOHHBIE IporpaMmbl nepenatorcss B TII
«Xabaposck» u B TII «HoBocubupck» («MockBay). IIpu stom 3adukcupyiite mx
pacnpenaeneHue no BJIOXKEeHHBIM B T2MI nmotokam PLP unu OTCYyTCTBUM TaKOBBIX.
Cnenaiite BBIBOJ O CKOpPOCTH mepenaud pazinnuHbix PLP B oOmiem TpancmopTHOM

ITOTOKCE.

3. IIpocmotpute u 3adukcupyite napamerpsl T2MI — L1-pre installing u
L1-post installing npu anammuse TpaHcriopTHOTO ToTOKa «HoOBOCHMOMpPCK» U
«MockBay ¢ ucnosib3oBanueM ananuzaropa DiviDual. [Touemy oTCyTCTBYIOT JaHHBIC

napaMmeTpsl B MoToke «XabapoBck»? CremnaiiTe BEIBOBI 10 JAHHOMY HCCIIEI0BAHUIO.
4. Cpenaiite BBIBOJ O KOJIMYECTBE OTOOPAKAEMBIX MMAPAMETPOB KaXKIbIM

AHAJIN3aTOPOM. OTMeThTE B YeM CYImECTBCHHOC PA3JIMYUC C TOYKH 3PCHHA Ka4CCTBa

W ITOJTHOTBI IPCACTABIICHUSA I/IH(bOpMaHI/II/I KaXIbIM aHAJIN3aTOPOM.
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5. CpaBHuTe, KaKk 0TOOpaXaroTCsl OUIMOKH MpuemMa M OMIMOKH TPaHCIIOPTHOTO
motoka B aHamm3aropax Dectek, Alitronika wu DiviDual wu cnenaiite

COOTBCTCTBYIOIIMEC BLIBOADI.

6. IlpoBenuTe aHanM3 TpaHCIOPTHOrOo MoToka «CoyTHUK» Ha 3-X
aHanu3aropax. CpenaiiTe BBIBOJL O TOM, KaK B COOTBETCTBYIOLIMX CITYy>KEOHBIX

TabyMuax npuBeAeHa nH(opmanus o 3aKpbITOM KOHTEHTE U METOJIE €€ KOAUPOBAHUSL.

7. IlpoBenuTe aHaIM3 TPAHCIIOPTHOTO MOTOKA, MOJTYYa€MOI0 CO CITyTHUKOBOTO
pecuBepa B peanbHOM BpeMeHu. Crenaiite ero 3amuch C IMOMOIIbIO OJHOTO H3
aHaIM3aToOpoB B BUJE (aiina ¢ HazBaHWeM «l», orpaHmdyeHHbiM pazmepom 100

Moaiir.

3.5 ConepxaHue 0TYETA U KOHTPOJIbHBIE BOIIPOCHI JJIsl 3AIUThI

OTyeT BBINOJHSICTCS B QJICKTPOHHOM BHUJAC C HCIHOJIb30BAHUCM JIF000ro

COBPEMCHHOI'0O TCKCTOBOT'O p€AaKTOPA.

OT4eT J0JKEH ColepKaTh:

1. Temy nabopaTopHOTo HCCIEAOBAHNUS;

2. llenp 1 n3yvyaemple BOIPOCHI IO UCCIIETOBAHUIO;

3. CTpyKTypHYIO cXeMy JJabOpaTOpHO YCTaHOBKH;

4. HasnaueHme M KpaTKME€ TEXHUYECKHE IIapaMETpbl MCCIELYyEMBIX
AHAJIM3aTOPOB TPAHCIIOPTHOTI'O ITOTOKA;

5. OroOpaxkeHue MNopsjKa MPOBEACHUS HCCIENOBAHUM CO CKPUHIIOTAMU U
KpPaTKUM MOSCHEHUEM X0/a paboThl;

6. BBIBOIbI 110 IEPBOIA, BTOPOW U TPETHEN YACTHU UCCIEAOBAHUS.

3.6 TIlopsmoxk 3amuTBl OTYETAa M0 JIADOPATOPHOMY MCCIEAOBAHUIO U

KOHTPOJIbHBIE BOIIPOCHI
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Jns  3alMThl  MPENOJABATENI0 MPEACTABISACTCS BBIIIOJIHEHHBIA OTYET B
AJIEKTPOHHOM BHJI€ Ha (uiel-HocuTene. B ciydae MOJ0KUTETbHON OLIGHKU I10
o(OpMIICHUIO OTYETa, CTYJAEHT JODKCH OBITh TOTOB OTBETUTHh HA KOHTPOJIBHBIC
Bonpockl. Ecnu OTBET MOJIOKUTENbHBIA, TO JabopaTopHOE HccleAoBaHUE Oynaer
3aUTE€HO C BBICTABJICHUEM 3aueTa B >KypHal JIaDOpaTOpHBIX PadOT, XpaHAIIUUCS B

yueOHoi1 1abopaTopuu.

KOHTpOIBHEIE BOITPOCHI:

1. B yem npeumyiecTBo HU(PPOBHIX METOAOB BEILIAHUS?

. PackpriTh a60peBuatypy DVB-T/T2, DVB-S/S2, DVB-C/C2, DVB-H.
. Uro Takoe MPEG?

. B uem otninune MPEG-4 or MPEG-2?

. Uem oTimuarotcs omuoku 1,2 v 3-ro npuopuTeToB?

. Uro takoe TpancnoptHslil moTok MPEG-2TS u xak o ¢popmupyercs?

. Kakyro nndopmanuio Hecyt PAT u PMT TaGiuisr?

. Kaxyro nundopmaruio vecyt NIT u CAT tabmuier?

O 0 3 O hn B~ W N

. Kakyro nundopmanuro necyt EIT, SDT u TDT tabnunp1?
10. B uem otnmuue multiple PLP ot single PLP pexxumon?
11. Yro takoe T2-MI u ajist 4yero oH UcnoJyib3yeTcs?
12. HazoBuTe mapamMeTpbl MOAYISLIHUHU |-TO MyJIbTUIIIIEKCA.
13. HazoBuTe nmapameTpsl MOAYISUUU 2-TO MYJIbTUILIEKCA.
14. Yto Takoe MyJIbTHUILIEKC.
15. Jlsis 9yero ucnosib3yercsi OJHOYACTOTHAS CETh?
16. KakoBo 3Ha4eHHE 3alIUTHOTO MHTEPBAJIA JIJIsl IU(PPOBOTO TEIEBU3NOHHOTO
Bemanusg DVB-T2 B Poccuiickoit denepanun?
17. Yro takoe PID u PCR?
18. Yro takoe MER u BER?
19. Yro takoe EVM?

20. Yto takoe BB-kanp?
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10.

CIIMCOK HUCIIOJIB3YEMbIX NCTOYHUKOB

1. Poccus mepexoautr Ha uuppy. Pumman PTPC «PocroBckmit OPTIIL»

@denepanbHOe TOCYAApPCTBEHHOE YHUTapHoe mpenmnpusitue. Poccuiickas
TEJIEBU3MOHHAS U paJIMOBeNIaTeIbHas ceTh. http://rostov.rtrs.ru/dtv/common/
[TocranoBnenue IlpaButensctBa P® ot 3 pmexabps 2009 r. N 985 "O
dbenepanibHOM  1eneBoi  mporpamme  «Pa3BuThe  TenepaguoBElIaHMS B
Poccuiickoii  ®enepaunn Ha 2009-2018 roms». Cucrema ['APAHT:
http://base.garant.ru/6731125/#ixzz45POWebw0

MawmueB I'.B. Teopust 1 mpakThka Ha3eMHOTO HU(PPOBOTO TEICBU3UOHHOTO
Bemanus. — M.: T'opsiuas nunus — Tenexkom, 2012. — 340 c.

['OCT P 52210—2004 TeneBuaeHue BemareiabHoe IudpoBoe. TepMUHBI U
onpeaenenus. http://docs.cntd.ru/document/1200035179

['OCT P 54715—2011 TeneBunenue BeuiarensHoe mudposoe. [lnannposanne
HA3eMHBIX ceTeil 1U(POBOrO TEIEBU3MOHHOTO BelIaHus. TeXHUYeCKue
ocHoBHI. http://docs.cntd.ru/document/1200098731

Bopobbe O.B. Hcnonp3oBaHue YacTOT TEIEBU3MOHHOTO BEIAHUS IS
OpraHM3allii TPAHCIOPTHBIX ceTel AocTtaBku TB-mynbruriekca. OIVII
«Poccuiickas TeneBusnonnas u Pagunosemarensuast CeTby.

denepanabHOE TOCYJApCTBEHHOE YHUTapHoe mpeanpusarue Poccuiickas
TEJICBU3MOHHAS U paJuoBeIaTenbHas ceth. http://rtrs.ru/dtv/

KykoBckuii AlT. TexHonorus udpoBoro TEJIEPaJUOBEIIAHNS.
Meroanueckue peKOMEHJAIMHU 110 BBINMOJIHEHUIO J1abopaTtopHblx pador. CKD
MTVYCH, 2013. -45 c.

['OCT P 55697—2013 TeneBunenue BematenbHoe mudpoBoe. CepBUCHAS
uHpopMaIus. OO61ue TEXHUYECKUE TpeOOBaHUSI.
http://docs.cntd.ru/document/1200105697.

ETSI - European Telecommunications Standards Institute. ETR 290. Digital
Video Broadcasting (DVB); Measurement guidelines for DVB systems.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

[MudpoBoe TeneBuaeHNE B BUACOMHPOPMAIIMOHHBIX cUCTeMax: MoHOTp. / Al
Wnbun, I' /1. Kazanues, A.I'. KocreBuu, M.U. Kypsunii, N.H. IlycTeiHCKUH,
B.A. IamumoB. — Tomck : ToMck. Tr0C. YH-T CUCTEM YIp. U
paguosiekTponuku, 2010. — 465 c.

['OCT P 53527-2009. «TeneBunenue BematenabHoe mudposoe. TpeboBaHus K
peanu3auuu cucteMbl orpanudeHus aoctyna DVB Simulcrypt Ha rosioBHbIX
cranuusx. OCHOBHbIE mapameTpbl. TexHuueckue TpeboBaHus». MockBa: M.:
Cranmaptuadopm, 2010.

Enensys DiviDual T2MI - IlpourpsiBarens/AHanu3arop/Pexopaep moTokos
T2MI. http://www.enensys.ru/enensys-dividual-t2mi-----21.html

DiviSuite 1.0. PykoBojicTBO mosabs3oBaTes. mailto:support@enensys.com
OO0benuHeHHble TeleKOMMYyHHUKaluu. [lIupokonosocHble TelIeBU3MOHHBIE
cetru. DTA-245 — amantep USB2 ¢ ASI/SDI  BX010M/BBIXOJOM.
http://www.vlux.ru/files/public/dta 245.pdf

DTC-300-SP. StreamXpress ® Software. User manual. DekTec, April 2015.
DTC-320/ StreamXpert MPEG-2 Transport-Stream Analyser. User manual.
DekTec, 2005.

AHanm3aTtopel TpaHCHOpTHBIX moTokoB Alitronika DVS. http://www.ditel-
telecom.ru/equipment/adapter/index_ts.php

Digital Video Interfacing Products. DVSStation3. Free, unlimited licence with
every Alitronika device. 2009. http://www.alitronika.com

buza I'. CobOuparenu moTokoB (MO MarepuanaM Kommanuu Thomson
GrassValley). Ka6enbiuk Nel10 (14) Hosi6ps 2006.

AT4USB AsiPod MPEG2 TS Player & Recorder DVB-ASI Input & Output.
http://www.alitronika.com/at4usb.htm

boictpymikun K.H. Ponb 1 MecTto TeneBuieHUss B COBPEMEHHOM LU(PPOBOM

mupe. « JJIEKTPOCBA3b», Ne 11, 2012. — C. 2-6.
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[Tpunoxenue A
MPEG-2 u3mepenus no cranaapty TR101 290 [ETR290] u nepedenp ommOoK npu
MPOBEICHUH U3MEPEHUI

Ilo mamepuanam Kanawuxosa A.A. xageopa PTC Cubl'VTHU 8-383-2698267

ITPUOPUTETHI UIBMEPEHUI

Bug ommmoxm TII IIpuopurer

TS sync loss 1

Sync byte error

PAT error

PMT error

Continuity count error

PID error

Transport _error

CRC error

PCR error

PCR accuracy error

PTS error

CAT error

SI repetition error

NIT error

SDT error

EIT error

RST error

TDT error

W W W IWIW[IW WIN IR |||

Undefined PID

NMPUOPUTET 1

TS_sync_loss Iloteps cunxpoHnsanuu

[lepBblii OalT 3arojioBKa — CHHXpOOANT, UMEeT MOCTOsSIHHOE 3HaueHue 0x47.
B mortoke mosBisierca yepes kaxaple 188 Oait. Ilpu xoaupoBanuu kojgom Puna
Conomona — vepe3 204 Gaiita. CUHXpOHU3AIMs yCTaHABIMBAETCS IOCHE Mpuema 5
nakeToB TII ¢ paBHBIM HHTEpPBAJIOM M 3HaUeHUEM cuHXxpoOarita 0x47. [locie nmorepu
3 MocienoBaTeNbHbIX CHUHXPOOAWT, CUHXPOHU3ALMS CUUTAETCS COPBAaHHOM W
otobpakaercs ommbka TS_sync_loss.
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< 188 byte >
—— 4 byte »ie 184 byte =
header payload
Optional
Header adaptation
ﬁeld_

Sync|jTransport | Payload I Transport Transport Adaptation | continuity
byte rror unit start priority PID | scrambling field counter

indicator indicator control control

8 1 1 1 13 2 2 4 Bit

sync_byte_error Omu004HbIN CHHXPOOANUT

Mpy BOBHUKHOBEHUH OOJIBITIOTO KOJMYECTBA OMTMOOK B JIMHUM CBSI3U BO3MOKHO
HCKaXKeHWe 3HaUeHUs1 CUHXpoobaiiTa. 1 eciu 3HaueHne cuaxpobaiita He paBHo 0x47
BO3HHUKAET coo0IeHrne 00 ommdKe B CHHXpoOaiiTe sync_byte_error.

PAT_error OTcyTcTBYyeT WiH omubouHas tabnuia nporpamm PAT

s oToOpaskeHus1 CTPYKTYpbl mepenaBaeMbix mporpamm B TII mepenarorcs
CIIUMCKA B CHELUAJIbHBIX nmakerax. HawmOosee BaxHON sBigerca TaoOimia
obbpenuaeHus mporpamMm PAT, koTopas Bcerzia nepeaaeTcsi B TPAaHCIOPTHBIX IMaKeTax
¢ PID=0 u ID tabmuupt = 0. Ecam sta Tabnauia OTCYTCTBYET, CTaHOBHTCS
HEBO3MOXKHON HIeHTU(UKAIUS U JCKOAUPOBAHHUE NIPOrpaMM B TPAHCIIOPTHOM
notoke. B PAT mnepenatorcs PID Bcex tabnuir otobpakenus nmporpamm PMT Bcex
nepegaBaemMbix nporpamMm. Ommbounsit npuem PAT, nnu nepenaBaembiii pexe 0.5
CEKYH]] BBI3bIBACT MOSIBIICHUE OIMOKN PAT_error.

PMT
PID=(...PAT)
Table ID =2
Program
Map
Table

PAT
PID=0
Table ID =0
Program
Association
Table

PMT Video ES

PID=(...PAT)
Table ID =2
Program
Map
Table

Audio ES

PMT_error OTCyTCTBUE HJIM OIIMOOYHBIN TIpUEM TabIUI 0TOOpaKEHUS
porpamMmm

Jlnst kaxxooit mporpamMmbl kaxapie 0.5 ¢ mepemaercss Tabiuiia oTOOpaKeHUs
nporpamm PMT. PMT conepxut coorBercrBytomue PID Bcex anemeHTapHBIX
IIOTOKOB, COOTBETCTBYIOIIMX IepenaBaemMon nporpamme. Ecim orcyrctByer PMT Ha
KOTOpbIi ccbutaerca PAT, nexoaep He BBITOJIHUT MOMCK AJIEMEHTAPHBIX MOTOKOB U
HE JeMyJbTUILUTMKCUpyeT ux. Ommbka PMT_error BO3HUKAEeT pu oTcyTcTBUU PMT
Ha kortopeii cceutaetcas PAT, PMT He mnotopsiercs uyepes 500 mc, PMT
ckpemosiupyetcs u ID TaGauiibl He paBeH 2.
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PID_Error Ommbounoe 3nadenue PID B TpancmopTHOM moTOKe

Ommubka Bo3HUKaeT B ciydae, ecnu PID, ykasanusiit B HekoTopoM PMT He
oOHapyXMBaeTCsI HU B OJHOM MAKeTe TPAHCHOPTHOrO MOTOKa. Jlekogep B TakoM
CJIy4ae HE MOJKET ITOJIyYUTh JOCTYN K COOTBETCTBYIOILIEMY JJIEMEHTAPHOMY ITOTOKY,
TaK KaK CCBUIKA HA HEro HE COJNEPKUTCS B TPAHCIOPTHOM IIOTOKE WM OH
MYJIbTUILIEKCUPYETCs ¢ HEBEpHBIM PID.

PMT Video ES
PID=(...PAT)
Table ID =2
Program .
Map Audio ES
Table PID
188 byte
— Abyle e 184 byte ———»
header payload
Optional
Header adaptation
field
Sync Transport | Payload | 4,40 E'ﬁmﬂ Adaptation Confinuity
byte | MOT unitstart § ooy PID | pcrambling | field counter
indicator | indcator trol control
8 1 1 1 13 2 2 4 Bit

Continuity_Count_Error

Kaxnp1ii makeT TpaHCHOPTHOTO MOTOKAa ¢ COOTBETCTBYIOMMM PID uMeeT cBoi
4-X pa3psiIHBIA CUETYMK HENpPEephIBHOCTH continuity counter. JlaHHBIM cyeT4YHK
CIYKUT JUIsl PACIO3HABAHUSA IIOTEPU WIIA IOBTOPEHUS I1AKETOB TPAHCIIOPTHOIO
noToka ¢ ogHuM M TeM ke PID. D10 mMoxer ObITh MOCHEACTBHEM HEMPABHIBHOIO
MYJIbTUIUIEKCUPOBAHMUS.

€ 188 byte >
—— 4byle e 184 byte —m
header payload
Optional
Header adaptation
field

sync| Transport | Payload | transport D Transport | Adaptationl continuity
byte |error unitstart | priority scrambling | field counter
indicator | indicator control control
8 1 1 1 13 2 2 4 Bit
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Mpuopwurer 2

Transport_Error

Kaxnaplii maker TpaHCHOPTHOIO TIOTOKA COACPKHUT OUT, Ha3bIBaCMbIil
WHUKATOP OMIMOKKA TPAHCIOPTHOTO IMOTOKa Transport_Error, KOTOPBIA HAXOIUTCS
HEIMOCPEJCTBEHHO TOCJe CHHXpoOaiiTa. DTOT OMT oTMeuaeT Kaxiabid maketr TII,
cojepkamuii omuOku He ucnpasieHHble kKojgoM PC. Takoil makeT He MOXET ObITh
nexoaupoBad MPEG u otOpackiBaercs.

< 188 byte >
< 4 byte —_pre——— 184 byte ———]
header payload
Optional
Header adaptation i
field H
A \
Syn Transport | Payload Transport Transport Adaptation Continuity
byte { eror nit start | priority PID | scrambling | field counter
{ndicator _¥indicator control control
8 1 1 1 13 2 2 4 Bit

Cyclic Redundancy Check Error

Ommbka npoBepovHOil CyMMBI. JlaHHas o1MOKa BOZHUKAET €CIIU IPOBEPOYHAs
CyMMa CEpPBUCHOM TaOIMIIBI HE COBMNAJAET C COOTBETCTBYIOLIUM pA3/EJIOM I1AKETA
TII. TlpuumHOW TakuX OIMIMOOK SIBJISIETCS WHTEp(epeHIs B JTUHUU NEpenadyu u
tabmuiel PAT, PMT, CAT, NIT coaepxat ommbOouHyI0 IPOBEPOUHYIO CYMMY.

1 byte

table ID
Payload of table
Transport stream
[T [Q/WII/I[III 0]
Palyload Special 32 bit
unit start PID‘'s CRC

indicator = 1 checksum

Program Clock Reference Error (PCR_Error, PCR_Accuracy)

Konep MPEG-2 Taktupyercsi rerepatopom ¢ yactotor 27 MI'n. Irtor
rEeHEPATOp COEIMHEH C 42 pa3psIHbIM CUETUHKOM, KOTOPBIN SIBISETCS TEHEPATOPOM
cuctemHoro Bpemenu (STC). [lns kaxaol nepenaBaeMoi MporpaMMbl UCTIOIb3YeTCs
ceoit STC. [na cunxponuzaunmu MPEG-2 nexonepa kaxapie 40 Mc B molie
ajanTallid TaKeTa MepelaeTcsl 3HaueHue Tekyliero cucremHoro Bpemenu STC.
Nudopmanus o nakerax, B koropbix Haxoautcs STC nepenaerca B PMT.

OnopHoe 3HaueHue STC Ha3bIBaeTCsl OMOPHBIM IPOTPAMMHBIM T€HEPATOPOM

(PCR) u saBnsiercst konueit STC.
PCR

Optional
Header adaptation
field
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Ecou cxopocts moTopenuss PCR cnumikom mana, Bo3MoxkeH cOoit B AITY
IPUEMHUKA, MAaKCHUMAJIbHBIA MHTEpBal MexAy HnoBTopeHussMu PCR He nomkeH
npesbimath 40 mc. Taxoke nannas omubOka noseisiercs npu pxkurrepe PCR, ecnm ero
BenuuuHa npesbimaeT £500 He.

PCR_Error BO3HHMKAeT €CJIM pa3sHHUIA BPEMEHHU IIpUEMa IOCIECIOBATEIbHBIX
3HaueHnid PCR npesbimaer 100 Mc 1 B 1oJie agjanTauuy HET CUTHAJIA O IPEPBIBHOCTH
nepesaym.

Nnu ecnm  BpEMEHHONM MHTEPBAJ MEXKIYy IaKkeTaMud CO 3HA4YCHHMSIMU
PCR npesbimaet 40 mc.

PCR_Accuracy omu0OKa BO3HHUKAET €CIM OTKJIOHEHHE MEXIYy JBYMs
sHaueHussMu PCR OGonpire, yem £500 He

Presentation Time Stamp Error (PTS_Error) ommOka BpEeMEHHOW METKHU
MIPEJICTABICHUS

Bpemennas metka npencrasienus PTS nepenaercs B TpaHCIOPTHOM MTOTOKE U
CIIY>KUT JJIsl CHHXPOHHOT'O O3BYUHMBAHUS MEXKY ayIMO U BUJIEO KaHAJaMU. 3JHAUYCHUS
PTS nonyuaerca u3z STC, mnaammue 33 Outa u3 42. VIHTepBan Mex1y 3HAYCHUSIMU
PTS He pomken OwiTh Ooibmie, yeM 700 HC., MHAYe MOSBIISCTCS COOOIICHHE 00
omnoke PTS Error.

CAT_Error Omu6xa B TaOJIHIle YCIOBHOTO JIOCTYTIA

TpancmopTHBIE MaKEThI MOTYT COJEPKaTh CKPEMOIMPOBAHHBIC IaHHBIC, HO
CKpEeMOJHMpYETCs TOJBKO TIOJIe3HAass Harpy3ka, HE TIOJs 3arojioBKa WM TI0JIe
amanrtaiuu. CkpeMOJMpoBaHHAs YacTh TOJIE3HOW HArpy3KH OTMEYaeTCsl ABYMs
crienraibHbIMU OuTamu B 3arojioBke TII. Eciu ob6a 6uta = 0, TO ckpeMOIupoBaHue
orcyrctByeT. Ecimu onuH 3 3TuX OUT He paBeH (0, TO JaHHBIE CKPEeMOIMPOBAHBI U
HeoOxoauma  Tabmuna  ycnoBHoro — jgoctyna  (CAT)  aus  mpaBHIIBHOTO
neckpemOnupoBanusi. Eciau nanHas Tabiwia OTCYTCTBYET WJIM BCTpPEYaeTCsl PEIKo,
Bo3HHKaeT ommbOka CAT_Error. CAT meer PID=1 u table ID=1.

le——— 188 byte >
DR )Y CR ORI F V. J 1V —
header payload
Optional
Header adaptation C AT
field
— PID=1
Transport | Payload Transport Adaptation :
S:{;C emor unit start ;;zﬁson PIY| scrambling | field QO:UT;:IW Ta ble |D :1
indicator Jindicator control control
8 1 1 T 2 4 Bit Conditional
Value Description ACCeSS
(binary)
00 No encrypted data contained in Table
the packet
01,10, 11 |Defined by user

CAT_Error BO3HUKAET, €CJIU NMPUHATHI cKpeMOaupoBaHHbie TII makeTsl, HO HE
npunata CAT tabnuna u ecnu CAT nadinena, Ho ID TtaGmuier # 1.
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SI_Repetition_Error ommbka nepuojia nepeaaun cepBUCHON HHGOpMaIUu.

Bce Tabmuisl

MPEG-2 u DVB 10/mKHEBI

pEeryJsipHO TepenaBaThCsi  C

MHHUMAJIbHO MW MAKCHUMAaJIbHO BO3MOXXHBIMHU HHTCPBAJIaMH. Yacrota nepeaadu
Ta6J'II/IHBI 3aBUCHUT OT THIIA Ta6J'II/IHLI.

CepsucHas uHbopmarus MakcumanbHbI HHTEpBAI MuHuManbHbIA UHTEPBAT
(moHast Tabnuia) (omHA cekiwsl)
PAT 0.5s 25 ms
CAT 0.5s 25 ms
PMT 0.5s 25 ms
NIT 10 s 25 ms
SDT 2s 25 ms
BAT 10 s 25 ms
EIT 2s 25 ms
RST - 25 ms
TDT 30s 25 ms
TOT 30s 25 ms

Ommuobxka Sl_Repetition_Error

BO3HHKACT, €CJIH BpCMCHHOﬁ HHTCPBAJI MCKIY

Ta6J'II/IHaMI/I HJIA CJIMIOKOM MaJl UJIK IPEBLIIIACT AOIMTYCTHUMBIC ITPCACIIbI.

Monurtopunr tTabsmi; NIT, SDT, EIT, RST and TDT/TOT

CepsucHas uadopmaruss | PID Table ID Max, sec
NIT 0x0010 0x40, 0x41,0x42 10
SDT 0x0011 0x42, 0x46 2
BAT 0x0011 Ox4a 10
EIT 0x0012 Ox4e- 0x4f, 0x50-0x6f 2
RST 0x0013 0x71 -
TDT 0x0014 0x70 30
TOT 0x0014 0x73 30
ST 0x0010-0x0013 0x72 -
NIT error, SDT error, EIT error, RST error wum TDT error
NOSIBJIAKOTCSA, €CJIM COOTBETCTBYIOIIMM makeT coxaepxkurcs B TII, HO wumeer

HETpaBWIbHBIN MHACKC TabauIibl table ID.

Tak>ke npu NpeBbIIEHUH BPEMEHHOTO HUHTEpBajia Mexay cekuusiMu SI Tadmuiy
WK HA000POT MPHU MOBBIINIEHUH YACTOTHI UX Mepelayu.

Unreferenced_PID Heonpenenennsie PID
Bce PID, coxmepxkamuecss B TpaHCIOPTHOM MOTOKE IMEPENAIOTCS AEKOIEPY

MPEG wuepe3 PAT wu

PMT. Ho Bo3moxHO, uto TII comepxut makersl, He

OTMEUYEeHHBbIE B 3TUX Tabnumax — HeonpezaeneHusie PID. Omunbka Unreferenced_PID
BO3HHKAET Npu Hamuunu HeusBecTHOTO PID u ecnu atot PID He oOHapyxuBaercs B
PMT B Teuenuu Bpemenu 0.5 cek.
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