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YnaKkoBKa, YactoTa U uBeT

English

YnakoBka (remux)

Remux meHseT KOHTelHep 6e3 nepekoAMpPOBaHMA, e 3TO BO3MOXHO.

YnakoBka paboTaet oT Lenu BbiBoga. PopmMaTt UCTOUHUKA pyKamu He BblibnpaeTtcs: IcTouHnk
06X0ANTCA PeKYPCMBHO, GopMaT KaxAoro Garna n ayAnoKOAEKN YNTAKOTC aBTOMATUYECKMN.

HecoBmecTMble daiibl NponycKaroTca C MPUYMHOM B NOTE.

BraeokoHTeliHepbl BbIBOAA:
MP4 MOV MKV MXF
AyAVOKOHTeNHepb! BbIBOAA:

MUA ALAC MKA AAC AC3 EAC3 DTS FLAC WAV MP3 OPUS 0GG

MavinnanH:

Video Audio Video&Audio

Bce TPU peXnMa ABJIAKTCA UMCTbIM | COPY  MEHAETCA TOJIbKO KapTa NOTOKOB ( —map )n KOHTeI‘/’IHep, a

KOAEKN HE TPOrakoTCA.

e Video  ocTaB/AeT TO/NLKO BUAEOTpeku ((—map 0:v? —an ).
e Audio otvaenset ayamnotpeku ((—map 0:a? -vn ) B BbIOpaHHbIV ayAMOKOHTENHEP.

* Video&Audio KkonupyeT BUAeoO n ayano BmecTe ((-map 0:v? -map 0:a? ).

Same-container copy ToXe pa3peLLéH, eciv MEHAETCA COCTaB NOTOKOB: Hanpumep  MP4 —> MP4 /

Video co3zaér MP4 6e3 aygno, a MP4 —> MPU4 / Video&Audio agenaer umctyto nepeynakoBky B
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suffix-nanky.

[Ans audio-only pexunma KOHTelMHep NpoBepseTcs Mo peasnbHbIM ayamokogekam. AAC stereo/mono 13
MP4/MOV/MKV moxet yntn B M4A, AC3/EAC3/DTS - B pogHou dann koaeka, FLAC/MP3/OPUS - B
cBou koHTerHepbl, ALAC - B M4A. MKA ocTaértca yH1BepcanbHbIM KOHTEMHEPOM A8 CAOXKHbBIX AN

MHOroA0pO>XeYHbIX C/ly4aeB.

[Ans video v video+audio pexxMMOB NpoBepsAEeTCa KOAEK, a He TONIbKO napa KOHTerHepoB. MOV —>
MP4 | - pa3pelLéHHas napa, HO OHa 3akOHHa ans H.264 n HeBo3MoXHa ana ProRes: y MP4-mykcepa HeT
Tera A/i1f 3TOro Kogeka. Takowr pain nponyckaetca ¢ NpuyYnHOn Buga  MPUY does not support copy

of prores , a He oTgaétca FFmpeg Ha BepHyto owmnbKy. [pakTnyeckne orpaHNYeHns:

e ProRes n DNxHR - B8 MOV, MXF, MKV; B MP4 Henb3s;

e HEVC - B MP4, MOV, MKV; B MXF Henb3s;

e AV1u VP9 - B MP4, MKV, WebM; B8 MOV 1 MXF Henb3s;
e B MXF 13 ayamo naét tonbko PCM 16/24-bit;

e B pexunme  Video&Audio TakK >Xe MpoBepAeTca ayANOKOAEK.

TabavLbl rOBOPAT, UTO 3aBeAOMO paboTaeT, 1 0TKa3 BbIAAETCA TONbKO MO M3MEPEHHOMY KOAEKY.
Kogek, koToporo B Tabanuax HeT, oTaaércs FFmpeg: rayxon 3anpeT cTouT nosib3oBatento pabouei
KOHBepTaLWUK, a INWHNIA HeyAauHbI/ 3anyck CTOUT O4HOWN CTPOKM B ore. | MKV —> MP4 | CO 3BYKOM -
ob6blvHaa paboyas napa n HUYEM He orpaHunYeHa; cybTuTpbl 1 data-NnoOToKM A0 MyKcepa He JOXOAAT,

X CHMMAaET KapTa NoTokoB ( —sn —dn ).

Ecnn FFmpeg Bcé xe obpbiBaeTca Ha 3anncu, nycton darn B HazHauyeHUn He OCTaéTtca: Hys1eBOu

pe3ynbTaT yaansetca co ctpokon  [CLEAN] B nore.

Pe3ynbTaT nuLweTca B nanky Npoduns ¢ pekypcrBHbIM 3epkasom VcTouHurka, a He B nmsa danna.

Mpumep: output\Remux\remux_mkv_to_mpl_video_audio\Dayl\clip.mpd .

Koraa Bbibupatb Remux

Bbibupai remux, ecau:

e video/audio streams y>xe NoAXOAAT;

® HY>KHO CMEHUTb KOHTEMHEP AN COCTaB NOTOKOB 6e3 encode;

e Hy>XHO MP4 faststart;
* Hy>XHO nepeynakosatb MKV/MOV/MXEF;

* Hesb3s TepATb KaUeCcTBO Ha NMOBTOPHOM encode.



He BbIbMpan remux, ecam Hy>KHO:

® MOMeHsATb codec;

e MOMeHATb resolution;
e npumMeHuTb LUT;

® 13MeHuTb FPS;

* HOpMann3oBaTb ayAno;

e caenatb downmix.

[ns 3Toro Hy>xHbl encode/audio/FPS/LUT-pa3zgent.

CoBmecTnmoctb KoHTenHepoB

He Bce napbl kogeka 1 KoHTelriHepa 6e3onacHbl. OKHO NoKa3blBaeT TO/IbKO LieNeBble KOHTEMHEpPSI, a

backend npoBepseT kaxabli Gann oTAENBEHO U NPONYCKAaeT HECOBMECTUMbIE CyYaun.

MpakTnueckm:

MP4 xopowo noaxoant aas H.264/H.265/AAC.

e MOV yaobeH ans ProRes/PCM workflows.

e MKV rnbkunin gns archive/storage.

e MXF HyxeH ansa broadcast/NLE procedures.

e WEBM c Opus 06bi4yHO 6e3onacHee Bectn B OPUS/OGG/MKA ans audio-only nam MKV gns

video/video+audio.

YacToTa

Pazgen YACTOTA He NpoCuT BPYyUHYH BBOANUTb NCXOAHBIN FPS. OH unTaeTtca ns Bngeonortoka.

Mons:

e Pemum nepecyéTa : Varispeed nan Conform.

e | leneBas vacTtoTa : 16, 18, 23.976, 24, 25, 29.97, 30, 48, 50, 59.94, 60. Jpo6Hble 3anuncaHbl
TOYHbIMK Apobamu ( 24000/1601 , 30000/1001 , 60000/1001 ); YacTOTa, KOTOPYH He yAanoch
npoYnTaTh, OTKJIOHAETCS, @ HE NOAMeHAeTCA Ha ymondaHue. 120/144/240 He pobaBneHbl
HaMepeHHO: 3TO He reMMepPCKNN NHCTPYMEHT. 16 1 18 — ana HEMOro KMHO 1 10BUTENBCKMX 8 MM.

¢ WcxopHasa yacrota — nrobas, BNAOTb 40 CKOPOCTHOM cbémkm: 8000 fps — 24 npowwan 6e3 notepu

eanHoro kaapa (2000 kagpos, poBHo 83,333 ¢).



MNpodunb BhiBOAa : H.264 MP4, H.265 MP4, ProRes MOV/MXF, DNxHR MOV/MXEF.
e [ina H.264/H.265 poctynen AAC bitrate.

e [1na ProRes/DNxHR goctynHbl PCM 16/24/32-float B Apple MOV; MOV coxpaHsieT BbibpaHHyHO
pabouyto yactoty BnNaoTb Ao 176.4/192 kI,

e MXF npuHumaet PCM 16/24, Ho muxer ncnonb3yemoi cbopkun FFmpeg dmHannsmpyet aygmno

Tonbko B 48 kI'y; PCM 32-float B MXF oTkatOUEH.
e Oversampling ayano: COPY, 2x 88.2/96 nnn 4x 176.4/192 uepe3 SoX/libsoxr. Ana MXF 310

BHYTPEHHAA pa6oqaﬂ yacToTa C 0bA3aTe/IbHbIM CI)I/IHafIbeIM peceMnjinHrom B 48 KrLI|

e CLI FPS-macTep npegnaraert Te xe wectb npodunen, paspagHocTn n | x1/x2/x4 ; KOHCONbHOE

MEHIO 1 OKHO CTPOST KOMaHAy obwimm | system_core\core\fps_contract.py .

Varispeed

Varispeed MeHAET CKOPOCTb BOCNPOnN3BEAEHNA. ﬂII'II/ITeﬂbHOCTb MEHAETCA, ABNXKEHNE OCTaéTcsa

"UnctbiM” 6€3 MHTepnoNALUN KajpoB.
Ncnonb3yw, koraa:

e 3TO OCO3HaHHbIM conform Mo cKopoCTy;
® ayAMo TOXe JOKHO PaCTAHYTbCA/CKATbCS;

® HY>XHO nepeBecTu material timing.

Conform

Conform MeHsieT MHTepnpeTaLmio/BbIXOAHYH YacToTy 6e3 TOro Xxe cMbicaa, YTo varispeed. Bbibrpai

ero, korga workflow TpebyeTt nmeHHo conform-Bbixog, a He speed change.

MNepesa batch-onepayyven npoeepb oanH dain 1 BHUMaTENbHO NocMoTpu duration.

LBetr n LUT

Pazgen LIBET npumenseT LUT n grading-npeceTsbi.
OCHOBHbI€e 3/1eMeHTbI:

e crnincok LUT cTtpokamu;
® KHOMKW LBETOBbIX NPObUIen — efMHCTBEHHbIV BbIOOP PexXmMa;

e Gamma po LUT ;



e output targets;
e encode/decode backend;

e audio/container/resolution/pixel format/CRF/CQ.

LUT Cache

LUT Bbibupaetcs n3 | LUTS\ — cnnckom CTPOK: 3aKpennéHHble NepBbiMY, MOTOM BbliOPaHHbIN,

HeJaBHWE N OCTaJ/lbHbIE. OkHo yMeeT:

e BbibpaTb LUT;

® 3aKpenuTb Yacto ncnonbdyembinn LUT (bynaBka y cTpokn);

e pno6aBuTb Gavnbl LUT (| .cube , .3dl, .lut ) — oHw konupytotca B | LUTs
e p06aBuTb Nanky ¢ LUT — oHa konupyeTcs B LUTs €O CBOMMMW noAnankamu;

® OTKPbITb Nanky  LUTs .

®anin c TeM e nmeHem B | LUTs  3ameHsieTcs monya. Ecam LUT He BbibpaH, 6epétcs

LUTs\active.cube .

LiBeToBble Onepauyunn

JocTynHo:

e | Tonbko LUT ;
e MMpepskcnosuums + LUT ;
® Pregamma + LUT ;

e HDR to SDR Hable .
Tonbko LUT npumenset LUT 6e3 pre-gamma helper.

Mpepskcno3sunuma + LUT M| Pregamma + LUT  WMCNOAb3YHOT TEXHWYECKM OAMH NapaMeTp | eq=gamma=

<yuncno> a0 LUT, HO pa3Hble CTapTOBble 3HAYEHWNS Y TBOPYECKMIA CMbICA.
HDR to SDR Hable npumeHsieT tonemap-style transform ans SDR-Bbixoaa.

Cny>xebHbIV | script_preset XpaHWTCA CKpbITO U Nepesaércs B backend BbibpaHHOW NpoduabHON

kHomkowW. OTaenbHoro aybampytollero Bblbopa  LiBeToBas onepauus B OKHE HeT.



18% Gray Preview

[na pregamma/pre-expose OKHO rnokasbiBaeT npesbto 18% ceporo:

® (C/ieBa NCXOAHBIV Cepbll;
e cripaBa pesynbtar go LUT;

® MNOoANMCb NOKa3blBaeT, CTAHET CeprVI cBeT/iee, TEMHEE NI OCTaHETCA HEVITpaﬂbeIM.

3TO He 3aMeHa NPOCMOTPY UTOFOBOTO BUAEO, HO XOPOLLUMNI BbICTPbIN MHANKATOP HanpaBaeHWUs

KoppeKLmn.

LUT Path Escaping

Windows-nytu k LUT moryT cogep>kartb:

e auck C:

e npobensb;

e anocTpodel;

e 3anAaTble;

e TOYKW C 3anATow;

e CKOBKMW.

OKHO 1 06EPTKM NCNONB3YHOT O6LLMI MOMOLLHUK 3KpaHWpoBaHua rpada unstpos FFmpeg. Ecan LUT

paboTaer yuepe3 OKHO, OH paboTaeT 1 Yepes COOTBETCTBYHOLLYHO OBEPTKY.

Output Targets

LiBeToBble Lenu:

e %264 / H.264;
e X265/ HEVC;
e SVT-AVT;

e ProRes 422;
e ProRes LT.

[lna NnpoBepku LBeTa Jyylle HayaTb ¢ KOpoTkoro H.264 preview, a He cpa3y ¢ Taxénoro ProRes/AV1
batch.



Pekomenayemas NMpoueaypa LUT

1. Boibepu VicTouHnk 1 HasHaueHwe.
. Bbibepwm LUT.
. Boibepwu profile.

AW DN

. MpoBepb 18% gray preview, eciv A4OCTyneH.
. Haxxmn KOMAH/JA.
. Bkntoun  TecT: nepebii hann .

. OueHn KOpOoTKMI pe3ybTar.

o N o v

. 3anyckan batch.

Tunosbie OWINGKHU

LUT He Npumennnca

MpoBepsb:

e BbibpaH M .cube ;
e CywecTByeT an Gpann;
® HeT i1 cTaporo/He Toro pinned LUT;

e yto dry-run coaepxurt LUT filter.

LiBet Cavwukom TémHbI Nan CBeTabin

MpoBepb Gamma go LUT . /Ans pasHbix LUT ctTapTOoBOE 3HaUeHne MoxeT TpeboBaTb pyUYHOU MpPaBKM.

FPS Pe3synbrat He Tou AantenbHoctu

CpaBHu Varispeed n Conform. 310 He KOCMeTUYECKMEe PeXXMMbI, OHM NO-pPa3HOMY BAUSAIOT Ha timing.



