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MeTb B CBOEM apCEHane YHWUBepCanbHbIi

WHCTPYMEHT [N1s paboThl — XenaHue nio-
Goro npocheccuoHana. HemHorve npouBoanTENM
cnocoGHbl co3aatb nopobHoe pelueHne, Aa elle
Mo ymMepeHHoiA LeHe 1 6e3 yiuepba ero dyHKuuo-
Hany u kadectsy. KomnaHus AJA Video Systems
cMorna 370 chenatb, BbiNyCTUB pelueHue Bridge
Live, koTopoe 0brajiaeT LWMPOKIM hyHKLIMOHANOM
QNS NPOU3BOACTBA W OCTABK BUIEOKOHTEHTA.

Bridge Live — 3T0 KOMMNeKCHOe peLueHue,
npefHa3HayeHHOe Ans NpUMEHeHWs B cdepe
NPsMbIX TPAHCNALMIA, NpuyeM ans paboTbl Kak
¢ BuaeocurHanamm SDI, Tak u ¢ noTokamn Me-
JvanaHHbIX. B dyHKUMM cucTeMbl BXOSAT Takue
onepauuu, kak KogupoBaHWE, AEKOLMPOBaHWe
) TPaHCKOAMPOBaAHWe, BBOA/BLIBOL CUrHANOB
12G-SDI, nopnepxka OBLMPHOTO CrekTpa Me-
TafjaHHbIX W CKPbITHIX TUTPOB. Becb 3TOT (hyHK-
LIMOHan «ynakoBaH» B KOMNaKTHbIA kopnyc 1RU,
a HapeXHOCTb cucTeMbl obecneynBaeTcs AByMS
Onokamu NMUTaHUS — OCHOBHBLIM W PE3EPBHbIM,
4TO BrOJHE 3aKOHOMEPHO C YYETOM Chepbl npu-
MeHeHus Bridge Live — npsMble TpaHCnAuuM He
ponyckatT c60oeB.

Yo kacaetcs paboumx npoLeccos, B KOTOpLIE
MOXHO WHTErpupoBaTb CUCTEMY, TO 3TO MpOLec-
Cbl, Mpeanonaratlme MUHUMANbHYI 3a4epxKy
CUTHamOB NMpU X MakCUManbHOM KayecTBe C Mof-
JEePKKON LUMPOKOTO CrieKTpa KOAekoB, (hanmnosbix
KOHTENHEepOB W NPOTOKOIOB.

Bridge Live — aT0 «lBeAUapckuit HOX» B
MHCTpyMeHTapuu Belatens. C ero nomoLbk
MOXHO AOCTaBnATb BuaeocurHansl SDI ¢ me-
CTa CbEMKM B LIEHTpanbHyl0 CTYAMIO B peXvMe
peanbHoro BpemeHu, hopMupoBaTb 0BpaTHbIN
KaHan nporpamMHOr0 curHana, o6MeHWBaTbCS
BbICOKOKAYECTBEHHBIM  3TaNOHHLIM BUAEO MpU
NpOBEAEHUM MPAMbIX TPAHCASLUMIA U MOHTaX-
HO-TOHMPOBOYHbIX PaboT B ANCTAHLMOHHOM pe-
KIMe, BbIMONMHATL MHOTOKAHamMbHbIA CTPUMUHT
HanpsiMyto ayauMTOpuM Yepes Takine Nnathopmel,
kak YouTube, Facebook, Twitch n Tak npanee un
Tak fjanee, BNAOTb 40 KOAMPOBAHWS B GhopMma-
Tbl C YCPEAHEHHO! CKOPOCTbHO MOTOKA AN MOA-
roToBki KoHTeHTa ans OTT-ymakosku. W, uto
Ba)XHO, BCE 3TO MOXHO fAenaTb 4yepe3 0bbIYHbIN
nyonuuHbI MHTEpHeT.

Y70 KacaeTcst KOAMPOBaHWS 1 JeKOAMPOBaHNS,
T0 3neck Bridge Live B uncne 6eccnopHbix nuae-
poB. Cuctema NOAAEPKMBAET PasnnyHble KOHU-
rypaumuu KOLMpOBaHMS W AEKOAMPOBAHMS CUrHANOoB
SDI B noTokoBble hopmatsl 1 06patHo. B yacTHo-
CTW, U3 OfHOro BX0oAHoro curHana SDI nonyunTb
HECKOSbKO NMOTOKOB pasHoro hopmarta v 0TnpaBuTb
VX Cpa3dy HECKOMbKWM NomyyaTensim.
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BapuaHTbl  KoaMpOBaHKS,
Bridge Live:

& H.265 (HEVC) - 8/10 6w, 4:2:0, fo YeTbipex
MPOLECCOB KOAMPOBaHMS/EKOANPOBaHNS B pe-
xume 1080p60 oaHOBPEMEHHO NGO OAMH Npo-
uecc koamposaHus/gekognposanus  UltraHD
60p B/m3 SDI; nogaepxka npotokonos SRT,
RTMP n MPEG-TS;

& H.264 (AVC) - 8/10 6w, 4:2:0 n 4:2:2, no AByx
NMPOLECCOB KOAMPOBaHMS/EKONPOBaHNS B pe-
xume 1080p60, 10 6wT, 4:2:2 oHOBPEMEHHO
nMbo oaMH MpoLecc KOAMpOBaHWSAEKOAMPO-
BaHus UltraHD 30p B/u3 SDI; 0o Yetbipex npo-
LIeCCOB KOAMPOBAHWSI/AEKOAMPOBAHMS B PEXU-
me 1080p60, 8 6urT, 4:2:0 ogHoBpeMeHHO nubo
OOMH MPOLECC KOAMPOBaHMS/aeKoaNpoBaHHs
UltraHD 60p B/n3 SDI; noaaepska npoToKomnos
SRT, RTMP n MPEG-TS;

& H.262 (MPEG-2) - 8 6uT, 4:2:0, 80 YeTbipex
npoLeccoB KOLMPOBaHWsI/LeKOAMPOBAHNS
1080 30p/60i unu Ko ABYX NPOLLECCOB KOAMPO-
BaHus/gekoamposanus 1080 60p ogHoBpeMeH-
Ho B/m3 SDI ¢ onumen HQ; nogaep»ka npoToko-
nos SRT, RTMP u MPEG-TS.

[lononHuTensHO NpenycMOTpeHa BO3MOXHOCTb
NpUOBPETEHNS NULIEH3NUM HA KOAMPOBaHWE/AEKO-
puposaHve JPEG 2000. JivueHsus aktusupyet
(hyHKLMIO KOAMPOBAHWS 1 AEKOAVPOBaHMS N0 CTaH-
papty JPEG 2000 (TR-01) ¢ paspsgHocTbio 10
61T 1 UBeTOBO cybaunckpeTu3aumei 4:2:2. Monb-
30BaTenb MOMy4aeT BO3MOXHOCTb KOAMPOBaTh
O[HOBPEMEHHO [0 YeTbipex noTokoB 1080p60 co
ckopocTbto 80...220 M6uT/c kaxabiii Nnbo koampo-
BaTb/AekoanpoBatb oguH notok UltraHD 60p, ume-
toLmin ckopocTb Ao 800 MouT/c. MopaepxmBarotcs
npotokonsl SRT u MPEG-TS.

OToenbHOrO  yNnoMUHaHWS  3acnyXuBatT
TPaHCNOPTHble NPOTOKOMbI U (halifoBLle KOHTEN-
Hepbl. [Monb3oBaTenio NpefocTaBnseTcs BO3-
MOXHOCTb  CKOHCDUrypupoBaTb CUCTEMY  TaK,
yT0Obl AOCTUYL Xenaemoro DanaHca Mexay 3a-
LEPXKOI 1 Ka4ecTBOM Buaeo. B 3aBucumocty ot
HacTpoek 3afepxka MOXeT ObiTb He Bbiwe 150
Mc. B coctaB nopiepxuBaeMbix KOHTEAHEPOB
“ npoTokonos BxoaaT npocunn ABR Ladder,
Hand-off gns OTT-ynakosku, HLS (Ha Bxoge),
cermeHTbl AVC TS, chparmeHTUpoBaHHbIn MP4,
MPEG-TS, MPTS (Ha Bxoge), RTMP/RTMPS (Ha
Bbixoge), RTP, UDP, SRT (8 Tom yucne ¢ Wwingpo-
BaHnem) u VSF-TRO1.

Tarxe Bridge Live nonHocTblo noaaepxusaet
paboTy CO CKPbITHIMY TUTPAMU U AOMOMHUATEMbHbI-
MM MeTagaHHbIMU. JTO BLIFOAHO OTNMYAET faHHOE
peLUeHne OT ApyriX, B KOTOPbIX Pagu yoelleBne-
HUS OaHHbIMM (PYHKUMSMM YacTo npeHebperator.

noaaepkvBaemMble

Tak, Bridge Live apcpexTnBHO paboTaeT ¢ MeTkamm
Bpesk peknambl SCTE-35/SCTE-104, cpbiTbl-
mn Tutpamu CEA-608/CEA-708, obecneunBaet
BHELPEHME CKPBITBIX TUTPOB U CYO6TUTPOB B CO-
obwenns H.264 SEI, dhopMupyeT CKBO3HOI TpaKT
ANS BCEX BXOAHbIX MeTajaHHbIX, NOALEepKMBaeT
pononHuTenbHele naketel MPEG-2 no cTaHgapty
SMPTE 2038 n npuHnMaeT Ha BXOAE ANEKTPOHHYHO
nporpammy nepegad (EPG).

[TomMuMO yxe YNOMSAHYTBIX (DYHKUMA, CuCTe-
Ma CrnocobHa BbIMOMHSATL W 06paboTKy CUrHamnos,
BKIIOYasi aBTOMATUYECKYl0 HACTPOMKY 4acToTbl
LVCKPETU3aLMM  LIBETOBbIX KOMMOHEHT, Kaapu-
poBaHKe, KOppekuwio LiBeTa, npeobpasoBaHne
4epPECCTPOYHOTO PA3NOXEHNS B MPOrPECCHBHOE,
ABYKPaTHOE YMeHbLUEHWE KafpoBOW YacToThl (60
B 30 My, 50 B 25 'y 1 T.4.), BCTABKY Jiorotuna u
MacLuTabupoBaHme 1306paxeHus.

Kpome T0ro, ecTb (hyHKLNM N3MEHEHNS NOpsia-
ka 3BYKOBbIX KaHanoB, KOPPEKLMM YPOBHSI 3Byka 1
npeobpa3oBaHmMs YacTOTbl AMCKPETU3ALWM ayauo.

W, HakoHeu, Bridge Live — 310 AOBOMBHO Obl-
CTPOOENCTBYIOWAs CcucTemMa: nepefaya noToka
HauMHaeTCs He No3gHee YeM Yepes 5 ¢ nocne npu-
MEHEHUS1 HaCTPOEK.

Tenepb OT yHKLMOHANA K annapaTHoli YacTu
cuctembl. Kak yxe oTmevanoch, oHa cobpaHa B
kopryce 1RU, ocHalleHa aBymst 6riokamu nuTaHus
(nonHoe pe3epBupoBaHme) 1 Habopom BXOAOB/BbI-
xonoB SDI, no3sonsioLLmMx BBOAMTL/BLIBOANTL Ofl-
HOBPEMEHHO A0 YeTbipex curHanos 3G-SDI nubo
oguH curHan 12G-SDI (UltraHD). Ectb Tarke asa
nopra 10GigE ans nogkmnioyeHns k cetn. Ynpas-
neHre, MOHUTOPUHT K 0BLWKiA focTyn k Bridge Live
MoryT GbiTb OpraHnU30BaHbl kak yepes web-bpay-
3ep, Tak U NoKarbHO, €CV NOLKMIYATE MOHUTOP C
uHTepdeiicom Display Port. Kpome Toro, MoHuTo-
PUHT W MHTErpaums ¢ cucTemMammu aBToMaTu3aLmm
pocTynHbl yepes REST APl u no SNMP.

Tenepb NOrMYHO PaCcCCMOTPETb HECKOMbKO Ba-
puaHToB npumeHeHns Bridge Live. OanH 13 Hux —
OAHOBPEMEHHOE [ByHanpaBneHHOe KOAMpoBaHWe
1 fekoguposanue curHanos HD n SD. Hanpumep,
9T0 NMO3BOMSIET Nonyyatb 4O Tpex curHanos SDI
OT [WCTAHLMOHHO PacronOXEHHOrO KOMMIEKca,
UCIONb3yst B KA4eCTBE KaHana CBA3M MybnunyHbIi
WHTepHeT, 1 BoO3BpalLaTh Tyda Xe curHan cgop-
MMPOBaHHOW Nporpammbl. [Mpouecc npoucxoaut
TaK: LeHTparbHasi annapaTHas nony4aet Tpu KoM-
NPeccMpoBaHHbIX MEAManoToka, AEKOAUPYET U3 ¢
nomolwbto Bridge Live B curHansl SDI gns MoHTa-
*a u obpaboTku, a napannensHo (opmupyemas
113 3TUX CUrHamoB NPorpamMma CHOBa KOAMPYETCS 1
nepenaetcs obparHo.

[INCTaHLMOHHO  PacroNOXeHHbIA KOMMNEKC, B
CBOH 04epenb, MPUHAMAET W JeKoavpyeT Nporpamm-
HbIA curHan ans MoHuTopuHra no SDI, npogomkast
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npy 3TOM KoaoupoBaTb W nepeda-
BaTb B LEHTpanbHyl0 annapaTtHylo
Tpn curHana SDI. Takoli cueHapuii
ONTUMArEH, HanpUMep, s Bpeski
NOKarbHbIX CIOKETOB W MporpaMm
pervioHansHoOM cTyum B obLLyto ceT-
Ky BellaHus 6onee KpynHoro Tene-
kaHana. B paHHOM cnyyae ogHa
cuctema Bridge Live yctaHaBnmBa-
€TCS1 B LIEHTpanbHOM annapatHoi, a
BTOpasi — Ha CTOPOHE AMCTAHLMOHHO
PacronoXeHHoro Kommnexca.

Takoi BapuaHT NPUMEHEHUS
MO3BOMSET 3HAYUTENBHO CIKOHO-
MUTb Ha [MCTAHUMOHHO pacrono-
KEHHOM komnnekce. Mo cyLecTsy,
[0CTaTO4HO UMETb B HEM 10 TPEX
Kamep C COOTBETCTBYHLLEH 06BSA3-
kol 1 komnnekT Bridge Live. Bce
ocTanbHoe — MUKLEp, cucTema
rpacnyeckoro opopMNEHUs 1 TUT-
poBaHus, nopcucTema 06paboTku
Y MUKLIMPOBAHUS 3ByKa — MOXET
pacnonaratbCsi B LIEHTPanbHON
annapatHoil. 31O JaeT BO3MOX-
HOCTb He TOMbKO COKPATUTh Pacxo-
[Abl Ha 060pyI0BaHNE 1 NepcoHan,
HO 1 ¢hopmMpoBaTL MporpaMmy B
TOYHOM COOTBETCTBUM CO CTUNEM
TenekaHana.

Bapwauwnenn atoro cueHapus
MOXeT ObITb  MCMOMb30BaHWe
Bridge Live B coyetaHum ¢ ny6-
nn4HbIM VIHTEpHETOM Kak MeHee
LOPOrOCTOSALLEN — anbTepHaTHBbI
APYyrUM KaHanam nepefaqn uc-
XOOHbIX A@HHBIX C AUCTaHLM-
OHHOTO MecTa CbeMKW B CTauu-
OHapHYK annapatHyl, Takum,
Hanpumep, Kak CryTHWUKOBbIE UM
BbIENeHHbIE ONTUYECKUE NUHUN.

Bropoi cueHapui npumeHe-
Hus Bridge Live — npsimoi cTpu-
MUHT Ha pasnuyHble WHTEp-
HeT-nnatcopmel TMNa Twitch,
YouTube Live n Facebook Live.
OddheKkTUBHOCTL  CTPUMMUHIA
obecneunBaeTtcs TeEM, 4TO B
Bridge Live npumeHeHbl Te xe
TEXHONOrMKM NOTOKOBOW nepe-
[auu, 4To U B [OKas3aBLleM
cBoto HagexHocTb AJA HELO.
YnobHo 1 To, YTO B Npouecce
cTpumunHra B pasHele CDN cu-
cTtema cnocobHa ofHOBpPEMEH-
HO hOPMMPOBATbL HECKOMbKO
MOTOKOB C PasHbIMU XapakTe-
PUCTVMKaMM NS JOCTaBKN 3THX
NOTOKOB MapTHepam Ans fanb-
HeNwewn peTpaHcnaLmum, TpaHc-
KOLMPOBAHUS 1 3anuncu.

Haigetca npumeHenne Aans
Bridge Live n B pabounx npouec-
cax, rae ux yyacTHuku pabotatot
JUCTaHUMOHHO. B atom cnyvae
cuctema obecneymBaeT [JOCTaB-
Ky BWAEO BCEM, KTO BOBMEYEH B
paboTy, BKNKYas pPEXMCCEPOB,
NPOAOCEPOB, CMELNanUCTOB No
rpacuke 1 T.4.

[lanee, onepatopbl Tenekom-
MyHUKaLMOHHBIX ceTedt, IPTV 1 ka-
OenbHOro TeneBUaEHUs Hepeako
CTarkuBaloTcs ¢ cUTyaLmed, kora
npsMble  TPAHCHIALMM NPUXOAST K
HUM B Buae curHanos SDI, a He
TpaHCnopTHLIX noTokoB MPEG B
kogekax H.264/H.262. Pewutb
npobrnemy npeobpasosanus SDI B
TaKoW TPAHCMOPTHbLIA MOTOK TOXE
nomoraer Bridge Live.

W, HakoHew, cucTema no3so-
NSeT OpraHM3oBaTh KOLMpOBaHWE
KOHTEHTA ANS MEpBUYHOTO pac-
NpoCTpaHeHusl, TO ecTb Ans ero
[JocTaBki B TpebyeMbix hopmatax
napTHepam  (cepsuc-npoBaiine-
pam) Ans AanbHERLero CTpUMIH-
ra Ha ayauTopuio. 30ech okaxeTcs
nornesHon (yHKLUMS KOQMPOBaHUS
8 npocpunmn ABR Ladder n dpopma-
Tbl Hand-off ans OTT-ynakoBku.

A B anpene 6bima BbiMyLye-
Ha HOBas Bepcus MPOrpaMMHON0
obecneyenns Bridge Live v1.11,
pacLMpsIoLLas BO3MOXHOCTU CU-
cTembl. B yactHocTw, paclumpeHa
hyHKUMoHanbHoCTb HLS Ha Bxome
ans noctynatowmx notokos HLS,
yTO ynpowaet ux npeobpasosa-
Hue B curHanbl SDI gns nocrne-
JyIOLLEro BBOZIA B COOTBETCTBYHO-
e MHGpacTpykTypel. Ha Bxoge
noanepkueatTcs cermeHTsl AVC
TS npu kogupoBaHm H.264 n He-
[aBHO MOSBMBLUWIACS CTaHAapT
thparmeHTpoBaHHoro MP4  ns
H.265/H.264. A HoBas peanuaauus
VBR no3sonsieT npuMeHsiTb Ha-
CTPOMKN C YMEHbLUEHHOW 3afepx-
ko Ha 6ase anropuTMU4ECKoro
nHTennekta. Kpome Toro, pobas-
nexa nopaepxka E-AC3 Ha Bxoge,
obecneymBalolLas  paclUMpeHHyo
COBMECTUMOCTb C pabouumm npo-
ueccamu Dolby Digital. U ewe n3
JOMOMHEHNA — COCYLLECTBOBaHNE
pa3HbIX OMOPHbIX CUrHANOB B pam-
kax opHoro paboyero npouecca,
Bonee aphekTMBHOE ynpaBnexne
HacTpoiikamu, ynydwenne REST
APl v pspg apyrux. [ |
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BRIDGE LIVE
Mopaya BXogHbIX curHanos 4x3G-SDI
Ha Bbixop 10 GbE

UcnoavsoBanue Bridge Live 044 kodupoBanus
KoHmenma 044 nocaedytoweil docmabicu aydumopuu
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