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KaK MHOro B 3Tom 3ByKe?

3amMeTKu C BbicTaBK v
KoHdpepeHuvin IBC 2016, vacTb |l

Examepuna Ilemyxosa
B OT FOBOPSAT Xe, 4YTO NyyLle OAMH pa3 yBu-
[€eTb, YEM CTO pa3 YCrbILaTh... MOITOMY
npo TeneBuAEHWE MULLYT Yalie C YnopoM Ha
BWMOEHWE, a 3Byk, Mon, — 310 pagumo. A BOT u
HeT. 3ByKY B COBPEMEHHOM TENenpoun3BoaCTBE
OTBOAMUTCA OYEHb BaXHOe MeCTo. TexHomoru-
YecKy 3BYKOBbIX acMeKTOB O4EeHb MHOTO — CUH-
XpOHU3aLMs 3Byka M n3obpaxeHus, npobnema
A3bIKOB B MHOTOHALMOHANBHOM BeLLaHum, Npo-
Brnema ypoBHS rPOMKOCTY 1 Tak fanee. Bce oHu
TaK Unn uHaye Obinu 3aTPOHYThI Ha KOHEepeH-
umm IBC. Ho nockonbky rmaBHasi TeHAEHUMst
VHOYCTPUK, KaK yKe roBOpPUNOCh, — 3TO OKOHYa-
TenbHbIA 1 BecnoBopoTHLIN Nepexon k IP-Tex-
HOMOrNAM B TENEBUAEHUM, ECTb NPSIMON CMbICTT
OCBETUTb HEMAOBaXHbII BOMPOC ayavo.
CerofiHs B Tenenpom3BOACTBE ayayocurHan
MpUCYTCTBYET B [BYX BUAAX — OTAENMbHO W B
cocTaBe Lmposoro BupeocurHana. Cooreer-
CTBEHHO, MMeeTcA M 060pynoBaHWe Kak [ns
BHEAPEHWS 11 U3BMEYEHUs ayamo, Tak 1 ANs ero
camocTosTenbHoN 00paboTkn WM CUHXPOHM3a-
umuu. B curHane SDI 3Byk 3anucaH B cryxebHok
obnactn (ANC), 1 aTo 04YeHb YAO0OHO C TOYKM
3pEHNS CUHXPOHM3ALMM 1306paKeHNs 1 3ByKa
B X0fe CKBO3HOW 06paboTku, Tak kak oba cur-
Hanma nyTellecTBylOT BMmecTe. Pa3HOBMAHOCTb
[aHHoro noaxopa Ans mupa IP — aTto cTaHgapT
SMPTE ST 2022-6, B kotopom

BOLICTBEHHOM LIENOYKM M Janeko He Bcerga obe-
CcrneyvBanyt OOMHAKOBbI YPOBEHb KayecTBa npu
COBMECTHOM UCMONb30BaHMU.

KntoueBble KOMMOHEHTLI cTaHaapTa AES67 —
CWHXPOHU3ALWS, TPaHCMOPT, MHKancynauus u
noTokoBas nepefaya, onucanue ceccun. CuH-
XPOHU3ALWS MEXIY NepesaTinukoM 1 MpUemMHu-
KOM OCYLLECTBAISIETCS C Mcnonb3oBaHuem |[EEE
1588-2008 PTP (Precision Time Protocol). 310
03HaYaeT, YTo BCe YCTPOWCTBA B CETU AOITKHbI
ObITb  CMHXPOHU3MPOBAHLI OT OHOMO reHepa-
Topa. [Ang TpaHCMOpTUPOBKA AaHHLIX Npeanu-
coiBaetcs RTP-npotokon (Real-time Transport
Protocol) noeepx nonb3oBatensckoro UDP
(User Datagram Protocol) no IPv4. Crangapt
paspeLuaet kak HanpaeneHHyto (Unicast), Tak n
wupokyto (Multicast) nepegady, COOTBETCTBEH-
HO NS BTOPOro BapuaHTa CTaHAapT Npeanuckl-
BaeT nopaepxky IGMPv2 n gonyckaet IGMPv3.

Hanbonee BaxHOI YacTblo cTaHaapTa sBns-
loTca cnegyrowme TpeboBaHus K AncKpeTusa-
umn: yactota — 44,1/48/96 kI, paspsigHOCTb —
16 (L16) n 24 (L24) 6uta. CtaHgapT onpege-
NSET NOCTOSIHHbIE WHTEpBarbl MeXay nakeTa-
mu. B Tabnuue nokasaHo, kakue AnUTENbHO-
CTW NakeToB NpeanucaHbl U JOMyCKaKTCs Npu
PasnMYHOM 4ucrie KaHanmoB B moToke. CuHWM
LBeTOM 0003HaYeHbl 0Dsi3aTenbHble napame-
Tpbl. OcTanbHble OTHOCATCS K KaTeropum Aomny-
CTUMBIX. YTO Xe kacaeTcs onucaHuns ceccuu, To

€CTb TaK/X VHOWKATOPOB, KaK YUCMO KaHasos,
OVCKpeTU3aLms W Tak fanee, TO OHO [JOMKHO
nocTynatb B MpuWeMHoe YcTpoiicTBo no SDP
(Session Description Protocol), cneundmumpo-
BaHHoOe B pekomeHaauun RFC4566.

Ho uto e byneT — a Tak ObiBaeT cnrowwb 1
pSAOM — €Crnu B OHOW YacTW MPOM3BOACTBEH-
HOro MpoLecca 3ByK BHEAPEH B BUAEOMOTOK, @
B IPYrOWi €10 YacTu CyLLECTBYET CaMOCTOSATENb-
Ho? Ctangapt SMPTE ST 2022-6 He cogepxuTt
TpeboBaHNst  CHHXPOHM3aLMK  ayavocurHana
C yacamu CUCTeMbI, B TO BPEMS Kak CTaHAapT
AES67 aT10 npeanucbiBaet. CrnenoBaTtenbHo,
TpebyeTcs MexaHn3M COMpSKEHNS, YTODbI BHY-
TPU CUCTEMbI CMHXPOHU3ALMS COXpaHsNach.
CerofHs 41151 3TOTO UCMONb3YKOTCS TEXHNYECKME
pexomeHgaumn VSF TR0O3 n VSF TR04, Ho co-
BMeCTHas paboTa ayamo- v BULEOMHKEHEPOB
AES 1 SMPTE vmMeeT cBOMM UTOrOM pa3paboT-
Ky HoBoro cTaHgapta SMPTE 2110, nybnuka-
LSt KOTOPOTO OXMAAETCS A0 KOHLIA 3TOro roaa.

Takum 0bpasom, 1 ayamo, u BULEO B Cpefe
IP Ha cerogHs nMpakTW4ECKM MOMHOCTBLIO CTaH-
[apTU3NPOBaHbI, YTO 3HAYMTENBHO obneryaet
XU3Hb Mpom3BoauTensam obopynoBaHus. Beck-
Ma Breyatnawwme OOCTKEHUS BHEAPEHWS
BelLatenbHbIx IP-cuctem Gbinm npogemMoHeTpu-
pOBaHbl HemeLKol komnaHuen Lawo. Ocoboe
BHUMaHWe MpuBMEK MpUMEP WX NOMTHOCTbHIO
VHTErpupoBaHHOro pellenns ans YemnuoHara
mupa no ¢ytbony, rae Bcs obpa-

3BYK BHEAPEH B BUAEO, U OHU Nne- Audio

Packet Timing in microseconds

6oTka co Bcex ctaanoHoB u MTC

channels

penatTcs BMECTe.

[ina cnyyas He3aBWUCUMOTO 2
ayavocurHana B cpege IP cerog- 3
HSi CyLecTByeT cTaHaapT AES67, 4
KOTOpbIA Obin nNpeanoxeH Mex- g
[yHapoaHbIM COODLLECTBOM  ay- 7
anonHxeHepoB (AES) Bnepsble 8

8 2013 rogy, a 3aTeM JOMOSHEH B :E
2015. HeobxoammocTb ero wmpo- 20
KOro BHefpeHust ans obecneve- 24
HWUSt COBMECTUMOCTM 060pyaoBa- 32
HWS' pasnUyYHbIX NPOK3BOANTENEN :g
Obina obycrnoBneHa CTUXMIAHBIM 56
MOsIBNIEHWEM  Lienoro  knactepa 64
KaK OTKPbITbIX, Tak ¥ (hUpMeH- ;3
HbIX (3aKpbITbIX) hopmMaToB K 88
ctaHgaptoB — Ravenna, Dante, 96
LiveWire, Q-LAN, WheatNet-IP 128
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e i ines 7, VSF TR-03/04, AES67 nrntoc
180 360 720 960 1440 SMPTE VC-2 n Ember+. ¢yHK'
216 432 864 1152 LMoHan ero Lern1kom nporpam-
288 576 1152 MUpYeMblil 1 YHUBEpCAmbHbIN
360 720 1440 A
432 854 ANs BCeX TWMOB curHanoB. A B
504 1008 AESE7 Receivers Shall Support 4acT HenocpefcTBeHHO ayano
576 1152 i Lawo nokasana cBou HOBbIE KOH-
3;3 3?3 AESE7 Receivers May Support conu. PaBotaroLye B cTaHaapTe
792 RAVENNA/AES67 ¢ noanepx-
864 kol npoueccopa Lawo Nova73,

1152

9T KOHCONMMU MOTYT KOHTPONU-

1 AVB, KoTopble MpUMEHSNNCL B
pasnuyHbIX YCTPOHACTBaX Mpowns-

Hosb6pb 2016

Tabauya us doxrada Jles Yumiomba (Leigh Whitcomb) «Ayouo 043 mesebudenus -
Kax cobmeuaromea AES67 u nexomnpeccupoBantioe 6udeo 2022/2110/TR03»

poBatb 40 888 MOMHOCTBLIO KOH-
urypupyembix DSP-kaHanos 1
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o 144 cymmmpytowmx nuHeek. Matpuua nve-
€T pasmepHocTb 8192x8192 (MoHo). Y apyrux
npoussoguTeneil  ayanoobopynosaHus, Oyab
TO MMKLUEPbI, MUKPOMOHBI W Jaxe annapary-
pa ans paguosellanus, Tema IP Toxe LWmpoko
npucyTcTBOBana. Tak 4o Bynem cuutath ee 3a-
KpbITO W nepexoq ayano Ha IP coctosBLuMmMcs.

1 Bce ke, kaK Tenepb SCHO, [1151 HOBOTO BUAEO
UHD 4K n 8K, a Take ang 3D-kwHO CTaHaapT
ayano HD 5.1 Surround noka ocTaetcs rnaBHbIM
CTaHOapTOM BOCMpou3BefeHns. 3ameHa Bceil
VH(PaCTPYKTYpbI MO HOBbIN, YIyYLIEHHbIN CTaH-
[apT noka KOMMepYeckv He onpaeaaHHa. XoTs ¢
TEXHOMOIMYECKOA TOYKM 3PEHMS, OMTUMArbHbIM
Ha cerogHs npeacTaensetcs crangapt NHK 22.2,
KOTOpbII NO3BONSET BOCMPOVN3BOAUTE OBBEMHBIN
3BYK C MaKCMMarbHOW TOYHOCTBIO, Kak Obl morpy-
Xas B Hero 3putens. B To xe Bpewms, nepegava
Takoro «oborallgHHOro» 3Byka BMECTE C BUAEO
BbICOKOrO paspeluerus B ctaHgaptax MPEG-H u
ATSC3.0 notpebyeT KonoccarnbHOro yBennieHns
rorockl nponyckaHusi. Hy, BbicTaBka — OHa Ha To
11 BbICTaBKa, YTOObI AEMOHCTPUPOBATH MPUTOAHbIE
NS gena HoBuHKM. Tak, coupmoin Swissaudec
ObIn MokasaH yxxe NpoTeCTUPOBAHHBIN Ha NpakTu-
ke ayanokopep ECMA-407 ons BelyaHus B CTaH-
aapte UHD co 3sykom NHK 22.2. 310T Koaep no-
3BONSIET «YTPaMbOBaTL» BECH YIyYLLEHHbIA 3BYK
BCEro B 2 KOWT/C 1 He MeHSTb A4S ero nepefaqn
BCH0 OCHOBHYO UHGppacTpykTypy. W 4to ocobeHHo
LIEHHO — 3TO YCTPOCTBO 0bEeCTeunBaET 0bpaTHy0
COBMECTVMOCTb C Y)Xe BHELIPEHHbIMM CTaHAapTa-
MW 11 POTOKONaMU.

Ha camom [ene 310 O4eHb BaxHO elle W
MoToMY, 4TO B 06MacTu B14eo HaMeTUoch ce-
pbe3HOe [BUXEHWE B CTOPOHY BMPTyarbHOM u/
1NV JOMOJTHEHHO peanbHOCTH, a ecnv BUAEO
1 ayauo ByayT B Takux cucTEMax paccorniaco-
BaHbl, TO HUKaKoro adchekTa npucyTCTBIS, YBbI,
He Mony4uTCs, N03TOMY A0KNazbl 0 Takom «0bo-
ralleHHOM 3BYKE TOXe Ha KOH(hePeHLM Oblnn.
Ho noppobHO 3TOMy BOMpOCY, B 4acTHOCTH,
craHgaptusaumm ayovo ans VR 6bina nocss-
LieHa oTaenbHas KoHgepeHums AES, kotopast
nmpoLuna B KoHUe ceHTsbps B Jloc-AHmxenece.
B Hawwen cnepytowen ctatbe 0 VR Mbl nocTapa-
emcs 06paTuTLCA K ee Matepuanam.

Hosb6pb 2016

Lawo
V_matrix

HecomHeHHO, Hago ckasaTb 3A4ecb M napy
CMOB O [pyrux acnektax ayauo B TeneBsella-
HM. B yacTHocTH, 0 cnyxebHoit cea3u. BTopoii
«MO[HOI» TEMOWN BbLICTABKM 3TOTO roga Obina
Tema AUCTaHLMOHHOTO NPOM3BOACTBA — remote
production. 370, COBCTBEHHO, O TOM, YTO Ha
mecTe COBbITUS MPUCYTCTBYET TOMbKO 0653a-
TenbHO Heobxoanmas onepaTtopckas rpynna, a
BCe 0CTarnbHOe — BKMKOYas MUKLLMPOBaHWe, O-
6aBneHne KOMMEHTaTOPCKOroO TeKCTa, rpacuku
¥ 4YTO Tam elle Hapo Ans (OPMUPOBAHNS NPO-
rpammbl, genatoT He B psgom crosiweit TMTC,
a 32 MHOTO KUTOMETPOB OT MeCTa CbeMKU —
B OCHOBHOM CTYAMHOM Komnnekce. W ans
TakMX peLeHun HyxHa Gornee coBpemeHHas
rmbpugHas cnyxebHas cBA3b, KOTOpas comep-
XWT 1 cermenTbl IP, n Wi-Fi, n pagunocsssb.
YeMnnoHOM B cipepe Takux peLueHui cTana
Clear-Com, npegnoxvsLuas Ans Cepum XopoLo
3apekomeHgoBaBLWKX cebs maTpuy crnyxeb-
Hoit cBsisn Eclipse-HX nporpammHoe obecne-
YeHue BUpTyarbHON MaHeny Afis MOOWUIbHBIX
ycTpoiicte Apple. CkauynBaemoe MO MOxHO
Cpa3y NpoTecTUpOBaTb B KOHKPETHOI CETH, TakK
Kak Mo yMOMYaHWI0 HAaCTPOWKM BbICTaBNEHbI Ha
MoAKMIYeHe K matpuue B AMepuke, YTo AaeT
BO3MOXHOCTb ~ OMPeAenuTb  MakCuManbHy'o
3apepxky. [na obweHus no GecnpoBogHbIM
CeTAM 3TOW cucTeme He TpebyeTcs LIMPOKOro
kaHana, Tak Kak 4ns AByHanpaBneHHoro rono-
COBOro Kofeka aoctatoyHo Bcero 140 kbut/c
npy MuHUMansHon 3agepxke B 90 mc. lMpuno-
XeHue pabotaet B ceTsix Wi-Fi, 3G, 4G u LTE.
OueBMOHBIM [0KA3aTENbCTBOM MNpPENMYLLECTB
VIMEHHO 3TOr0 peLleHust Obino TO, YTO OHO MC-
nonb30Banock opraHn3aropamm Ans obecneye-
Hus paboTbl B ayauTopum Big Screen, B yacT-
HOCTW, NS NPOBEAEHWS TMABHOW LePEMOHNN
BbicTaBkM — IBC Award.

A elue ofHa VHTepecHas TEHAEHLMS B MUpe
ayomo CBsizaHa CO 3HAYNTENbHBIM MOBbILLIEHM-
€M KayecTBa 1300paxeHunii MUHU-Kamep, Takux,
Hanpumep, kak GoPro. BnomHe cebe cepbes-
Hble mpou3soamTeny Tvna Lavalier, Sennheiser
1 Rode dyHmameHTanbHO 03ab0TUNNCL TeM,
4TOObI KAYECTBO 3BYKa MPU CbEMKE Ha MUHI-Ka-
Mepbl 1 B 3KCTPeMarbHbIX YCroBusX 6bino [o-

Kamepa GoPro
¢ Muxpoporom Sennheiser

CTaTOYHO BbICOKVM. BOT Takast MyHWaTiopuaaums
pasmepoB noneBbiX MUKPOOHOB 6e3 yuiepba
MPOV3BOANTENBHOCTY — BaKHOE AOCTUKEHME ay-
[LMOVHXEHEPOB.

Henb3s He ckasaTb 1 0 TaKOM HanpaeneHuu
pasBuTUS ayAMOTEXHOMOTWIA, Kak poboTusauus
nepesoga. [oyemy ata Tema cTana cTonb akTy-
anbHoi? [la notomy, YTO TENeBMAEHWe CTaHo-
BuTCS BCe bonee n 6onee rnobanbHbIM. MoTo-
My YTO MAET «CXBaTKa 3a YMOHACTPOEHMe» He
TONbKO CBOEW ayANTOPMK, HO U 3puTENein Apyrix
CTpaH 1 faxe KOHTUHeHTOB. K ogHOMy 1 Tomy
Xe M300paxeHunio 3a4acTylo MOXHO yCrbilaTb
[NameTpansHo MPOTUBOMOMOXHBIA KOMMEHTa-
PUI Ha pasHblX S3blkax 1 pasHbix TB-CTaHumsX,
noaTomy rnobanbHble HOBOCTHbIE KOpNopaLum,
Takue, Hanpumep, kak CNN 1 BBC, xotaT otaa-
BaTb CBOM HOBOCTU MO BCEMY MMpY C YXe Io-
Kanu3oBaHHbIM aya1OTPEKOM, HO MaKCYManbHO
npy 3TOM aBTOMATW3NPOBaB NepeBof, YToObI,
COXpaHsisi CMbICI KOMMeHTapusl, usberatb 3a-
nepxku. OfuH 13 Takux anropuTMOB CTan npea-
MeTOM 06CYXAeHNs Ha KOHEPEHLMM.

Hy v Ha pecept — 0 rpomkocTu. Ha koHdpe-
peHuum IBC Bbinn [ONOXeHb! UTOTU HECKOMBKIX
NET MHTEHCVBHON paboTbl crieuywansHon pabo-
Yyeit rpynnbl EBponeickoro BellaTernbHoro Cco-
to3a (EBU PLOUD Group) nop pyKOBOACTBOM
®nopuaHa Kamepepa (Florian Camerer) Hag pe-
komeHpauvern R 128 (Bnepsble onybnukoBaHa B
2010 rogy). Tenepb k Heil €CTb €LLe HEeCKONbKO
[OMOMHEHNA: yKa3aHus Mo TPOMKOCTW Ans Ko-
potkux knunos — EBU R 128s1, cneundmkaums
no mamepenusim rpomkocTu (Loudness Metering
specification EBU Tech 3341), onucanve pua-
nasoHa rpomkoctn (Loudness Range descriptor
EBU Tech 3342), pexomeHgaummn anst npoussog-
ctBa (Production Guidelines EBU Tech 3343)
1 [ONnS pacnpocTpaHeHWs 1 BOCTPOW3BEAEHMUS
(Distribution & Reproduction Guidelines EBU Tech
3344). MoppobHee C 3TVIMM JOKYMEHTAMW MOXHO
03HaKOMUTLCA Ha caiTte EBponenckoro Bella-
TenbHoro Cotosa (https://tech.ebu.ch/loudness).

HecmoTps Ha To, 4TO MHTEPECHbIE HOBOCTH
Mpo ayauo elie He KOHYMNMChb, 0bbeM CTaTbu
yxe ncyepnaH. Ho nybnukaumv Ha Temy 3Byka
OynyT 06513aTenbHO NPOAOIKEHDI. |

www.mediavision-mag.ru



CETb. AYAVO. BI/IAEO KoHTPdAb

«YMHasn» IP-MHq)paCprKTypa N\ﬂ paﬁoTbl B anMOM 3¢Hpe

[lepeBepHU CBOE CO3HaHME!

HaAe)KH blE peLueHl/IFI JAVAVZ

el VP2 Btmeo HHd)DaCTDVKTypr

.. YAAA€HHOro npou3soAacTea no IP

... pabotbl co 3Bykom B IP

.. yNpaBA€HUEM BELLAHUEM U MOHUTOPUHIOM no IP

... BuptyansHoro |P-paano

[loceTute HaC Ha BbiCTaBKe
NATEXxpo, Hall A, Pavilion #75

LT U, YO0 W 1

2 168125 (516551542 D

WWW |‘I]\‘\-‘{"’} com
YRy 15 TEbD 397 |L*“ 16 :1/ﬂ /4 187 ].?: Rl ‘"‘/l‘wc‘ll/ P 16D

e 5 ot 85 T 45 (RIS 1oy 168193,74 19&546




