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Encoding Pipelines

3auem Pa3zpenenbl Apxus, MoHTax, XpaHeHue U
AocraBka

3TV CTpaHULbl MOXOXK, MOTOMY UTO BCe cTposT FFmpeg encode-komaHZabl, HO Lie/ib Y HUX pa3Hasi.

® | ApxMB - COXPaHWUTb MacTep ¢ MUHUMa/bHbIMW NOTEPAMU Nan 6e3 noTeps.
e MoHTamHble KofeKku - noarotoBwutb dann ans NLE.
e | XpaHeHue - NosyuYnTb KOMMAaKTHbIA Ka4eCTBEHHbIN dann ans bubamnorekw.

e [JloctaBka / nybnukauus - caenatb dann Ans NnpocMoTpa, oTnpasku nan upload.

Ecam BbIGBUpaTh TOIbKO MO codec, Nerko owmnbunTbes. Boibnpal no HazHayeHWo pesysibTaTa.

O6uwue MNona

Bo MHorux encode-pasgenax noBTOPAOTCS:

e  OunbTp (hatnoB UCTOYHUKA |
e [lekoaupoBaTb 4Yepes |
e HKopupoBaTb 4yepes ;

e | Ayavo ;

e MP3 / LAME ;

e BuTpeiT ayauo ;

e | KoHTeliHep |

e | Preset kopepa ;

e | PaspeweHune |

e Pixel format |

e CRF;

e CQ/QP;

e | TWHUHI KogupoBaHu4a |



e lepesanuceviBaTh ;
e TecT: nepsblii haiin ;

e TosnbkKo MoKasaTb KOMaHAy .

TOO|tipS Haj 3TUMU NONAAMUN 0b6BbsACHAOT CMbica 6e3 OTKPbITVA AOKYMEHTaLMW.

ApxuvB

Ha3HaueHue: gonroBpeMeHHble MacTep-popmarsl.
Mpoduan:

e FFV1 MKV + FLAC ;
e | x264 lossless MKV

e FFV1 + x264 lossless .
Llenw:

o [FFV1;

e | x264 lossless .
Koraa Bbibupars:

® HY>XHO COXPaHUTb TEXHMYECKUI master;
e KauyecTBO BaXkHee pa3mepa;
e daiin byaet UCTOUHUKOM Ans Byaywmx transcode;

® MaTepuan JOJKEH NMePEXNTb MOBTOPHbIE Onepaynn 6e3 HaKoMAeHNs noTepb.

KoHTeiHep no cmbicny 06bi4HO MKV, notoMy uto oH xopolwo gepxuT FFV1/FLAC n cryxebHble

MOTOKW.

MoHTta)kHble Kogeku

HasHaueHue: intermediate/mezzanine gna NLE.
MNpoduan:

®  ProRes 422 MOV ;
e ProRes LT MOV ;

e | ProRes Proxy MOV ;



e | DNxHR HQ MXF |

® | ProRes + DNxHR .
Llenw:

e | ProRes Proxy |
® ProRes LT

e ProRes U422 ;

e ProRes HQ ;
e | DNxHR HQ ;
e  DNxHR HQX .

Koraa BbibrpaTh:

® VNCXOAHVK TAXKENbIN AN1F MOHTaXa;
e HyXeH intra-frame codec;
* HYXHO OTAaTb MaTepwvas B MOHTax;

® HY>XHO BpPEMEHHO yinTn 13 long-GOP/H.264/H.265.
PekomeHpaunu:

e Proxy/LT - ana nérkoro MOHTa)xa 1 YepPHOBMKOB.
e ProRes 422/HQ - ans kayectBeHHOro intermediate.
e DNxHR HQ/HQX - ana Avid/Resolve/Windows workflows.

e MOV uaue yaobeH ans ProRes, MXF - ans broadcast/NLE pipelines.

XpaHeHune

HasHaueHwne: kKoMnakTHble KayecTBeHHble Gainbl Ans Gubanotekn nam nepesayn.
Mpoduan:

e | x26U CRF 14
e | x264 1080p CRF 14 ;
e HEVC Mainl® CRF 14 |

e SVT-AV1 CRF 14 .



Llenn:

e x264 / H.264 ;
e x265 / HEVC;

e | SVT-AV1 .
Koraa BbibMpaTh:

® Hy>XXEH XopoLunin Gann ana NM4Hon bubanorteku;
® HY>XXHO YMeHbLNTb pa3mep 6e3 xéctkux upload-TpeboBaHuij;
e BaXHa YMTAeMOCTb Ha IoKaJbHOM 0BOpyAOBaHNY;

® MOXHO N03BOANTb Honee MeaneHHbIM encode paan KavecTBa.
CRF:

® MeEHbLIE = KPYMNHEE N YNLLE,
e 60Jibllle = MeHblLLe n XYXKe;

e 14 - oyeHb KayecTBeHHada OoTnpaBHaA TOYKa.

AocraBka / My6aukaynsa

Ha3HaueHue: dpannbl Ans NpOCMOTPa, 3aMBKU 1 Nepesaun.
Mpodwnan:

e | Review H.264 ;
e Upload H.264 |
e | Upload HEVC 10-bit |

e SVT-AV1l delivery .

CPU/NVENC/AMF/QSV Bblbupatotca oTaesbHO B 610ke | Kogep , 4Tobbl Npoduib onmncbiBan cLeHapui

BbIBOZa, a He annapaTHbiv backend.
Llenn:

e x264 / H.264 ;
* x265 / HEVC ;

e SVT-AV1 .



Koraa BbibMpaTh:

e daln JoKEH CMOTPeTbCs H6e3 cneymanbHbixX tools;
e HyxeH upload-friendly encode;
® HY>XHO ncnosib3osaTb hardware encode;

® Ba)XXHa CKOPOCTb.

Hardware encode ncnosnb3yet CQ/QP , software encode 06bl4HO ncnonb3lyet  CRF |

Decode Backend

lekopupoBaTb 4yepes :

e |Auto ;

e CUDA;

e | QuickSync ;

e AMD/D3D11VA ;

e davld AVl .

Decode backend oTBeuaet 3a uteHune BxogHoro notoka. OH He paBeH encode backend. Hanpuwmep,

MOXHO gekoanpoBaTtb AV1 vepes davld n koguposatb H.264 yepes x264 CPU.

davld AV1 - He «yckopuTenb BoobLle», a NpuHyauTenbHbin gekogep AV1 ( —c:v libdavld ). Ha
NCTOYHMKeE Apyroro kogeka FFmpeg Takon dann npountatb He MoXeT, noaTomy preflight nposepsert
Kozek nepsoro ¢anna Source 1 oCTaHaBANBAET ONEPaLMIO C MOHATHbIM COObLLeHNeM. s

CMeLaHHoro Source Bbibupan CPU/Auto .

Fae >xmeyTt kaapbl: —hwaccel_output_format

AnnapaTtHbIv Aekozep OTAAET KaApbl B0 B BuAeonamaTb, MO0 B CUCTEMHYHO. YpaBAfeT 3TUM | —

hwaccel_output_format , n noBeseHVe MO yMOAYAHUIO ¥ TPEX CTEKOB pa3Hoe:

e | CUDA : 6e3 siBHOro popmata Kagpbl yxoaat B cuctemHyto namatb. NVIDIA pekomeHayeT -

hwaccel cuda —-hwaccel_output_format cuda WMeHHO 4TObbI 3TOro nM3bexartb.

e | QuickSync : no ymonuaHuto FFmpeg octaBnsiet kagpbl B BUAEONAMATH U neyaTaeTt
npeaynpexaeHune  defaulting hwaccel_output_format to qsv ... DEPRECATED . /lio6ou

NporpaMMHbI GUAbLTP Nocsie 3Toro nagaet ¢ Impossible to convert between the formats .

e | AMD/D3D11VA : No yMONYaHWUIO KaZpbl BO3BPALLAIOTCA B CUCTEMHYO NamaATk; Ana nosaHoro GPU-

nytn AMD pekomeHgyeT | —hwaccel_output_format d3dill .



MNoaTomy npoekT 3asaéT popmat cam:

e [lonHbin GPU-koHBelep (| ~hwaccel_output_format cuda / qsv / d3d1ll ) Bkitouyaertcs, korga
Aekogzep n kogep oAHoro BeHgopa, Pixel format octassieH kak auto v HeT NporpammHbIX
dunbTpoB - MmacwrabuposaHusa, LUT nam HDR-to-SDR. B TepmuHane nossasetca ctpoka | Decode

frames stay in GPU memory ... .

e Ecnum uto-TO Tpebyet kagpoB B cncteMHom namatu, ana QuickSync aBHO 3anpawwmBaetcs dopmat
3arpy3km ( nv12 , a gna 10-6utHoro nctoyHunka po10le ) - nHayve GUAbTPLI He paboTatoT BOBCE.
CUDA 1 D3D11VA B 3TOM Ciydae dopmat He HaBs3bIBakOT, YUTOObI He GUKCMPOBATb Pa3pPAAHOCTL 3a

FFmpeg.

CmelwaHHble napbl (Hanpumep CUDA-aekoa n CPU-koanpoBaHMe) NOSHOCTbHO paboume: annapaTtHbIi

AeKogep yCKopseT uTeHue, a kKognposaHue naét Ha CPU.

Encode Backend

KogupoBaTb 4epes

e Auto |
e | CUDA NVENC |

® | QuickSync ;

e AMD AMF |
e CPU.
PekomeHgauunm:

e CPU - kauecTBO 1 NpeacKkasyemMocCTb.
e NVENC/QSV/AMEF - ckopocTtb, ocobeHHo ansa delivery/review.

e Auto - xopouo, ecan profile already knows what it wants.

Kogep npumeHseTca ko Bcem Tpém cemericTBam TapreTtos: H.264, HEVC n AV1. Lenb | AV1 koampyetcs
yepe3 SVT-AV1 Ha CPU 1 yepe3 avl_nvenc , avl_qsv uau avl_amf Ha COOTBETCTBYHOLLEM
xenese. Perynatopbl KayecTBa npu 3TOM Bceraa poaHble ana backend: CRF n | SVT-AV1 preset ans

CPU, CQ/QP wn NVENC preset / QSV preset / AMF quality pns annapaTHbIX KOAEPOB.

MNepep hardware encode 3anyckan  Hardware Capabilities .



Audio Mode

Ob6uee none  Ayauo :

e PopgHOW MOTOK |
e | AAC override ;
e MP3;

e FLAC:

® PCM 16-bit |

e PCM 24-bit ;

e [ PCM float ;

e be3 ayauo .
[Ans delivery o6b1uHo AAC. s archive - source nam FLAC. lns MOHTaXHbIX 3ajauy - source nav PCM.
He kaxabii pexxum Bne3aeT B 11060 KOHTEWHEP, 1 3TO NPOBEPSAETCA A0 3anycka:

e  MXF npwuHuMaet Tonbko PCM 16-bit, PCM 24-bit nan otcytcTBre ayano;

e MOV He ymeet FLAC ( flac only supported in MP4 ) - ansa FLAC Bbibupan MP4 nan MKV, ansa
MOV nogonaér PCM.

HepoctynHbin pexxum racutcsa B GUI, a npu nepekntoveHnn koHTerHepa Ha MXF nan MOV yxe
BblOpPaHHbIV HECOBMECTUMBIN pexunm cam nepexoamnt Ha PCM 24-bit . Backend npoBepseTt 10 xe

camoe, noatomy CLI n npoduab Toxke He MoryT cobpaTb HEBO3MOXHYHO Napy.

MP3 / LAME

Mpwn | Ayamo = MP3  nosBaseTcd Ta Xe Wkana npecetos LAME, uto n Ha cTpaHuue | Ayauo |, - ogHa Ha

BECb MPOEKT:

e Best VBR VO / Extreme (~245 Kkbps) - 3HauyeHuVe Mo yMOJYaHUIO, —q:a O
e Insane CBR 320 - -b:a 320k ;

e licnonb3oBaTb 6uTpelT - 6epET 3HaueHwe nons buTpeiT ayauo .

MNone Butpeitt ayamo npuv MP3 nokasbiBaeTca TONAbKO AN TPETbEro BapunaHTa, MOTOMY YTO nepsble
ABa ero He umTatot. 3HaveHve 384 kbps ana MP3 HepgoctynHo: notonok MPEG-1 Layer Il - 320 kbps,
n LAME monua onyckaeT g0 Hero ntoboe 6osbliee uncno. OrpaHnyeHme XMBET B 06LLEM KOHTPaKTE,

nostomy n GUI, n CLI ( AUDION_MP3_LAME_PRESET ) koaupytoT MP3 oanHakoBo.



Pixel Format

BapuaHTbl:

e auto;

e yuv420p;

e yuv420p10le;
e yuv422p;

e yuv422p10le.

MpakTnuecku:

e yuv420p - MaKkcMMaabHas COBMECTUMOCTb;
e yuv420p10le - HEVC/AV1 10-bit delivery/storage;

e yuv422p/yuv422p10le - MmOHTaxHble/npodeccroHanbHble CLEHAPUN.

Pixel format npumeHseTca 1 K annapaTHbIM KOAepaM: BbibpaHHbIN popmaT NePeBOANTCA B POAHOWM
dopmart kogepa ( yuvd20plOle —  pO10le , Ana QSV yuvid20p —  nv12 ). Ecam BbibpaHHbIA Kogep
bU3Myeckm He yMeeT 3anpoLLeHHbI GopmaT, onepauus OCTaHaBAMBAETCA C IBHbIM COOBLLEHNEM, a He

nuweT Moa4a Apyrov Gopmar:

e H.264 Ha NVENC/QSV/AMF - Tonbko 8-bit. Ana 10-bit BbiGupann HEVC/AVT nan CPU x264.
o 4:2:2 Ha QSV/AMF HepocTtyneH; Ha NVENC OH ecTb TO/IbKO y HOBOFO Xenesa.

auto ocTaBsseT cornacoBaHve ¢opmata 3a FFmpeg — 310 no-npexxHemy nosegeHve no

YMONYaHWIO.

Encode Tuning

dnaru:

e Grain;

e Film;

e Animation;
e Fast decode;

e Zero latency.

He Bksitouan tuning “Ha Bcakmm cayyan”. OH AOKEH COOTBETCTBOBaTb MaTtepuany uam delivery-

TpeboBaHuto.



JT10 3HayveHua  tune  ana x264/x265, noatomy 610k NokasbiBaeTcA TONbKO Npu | Kogep = CPU . Y
NVENC, QSV n AMF cBos wkana kayectsa ( NVENC preset , QSV preset , AMF quality ), 1 cnmcok

tuning oHW He ynTatoT.

Test On First File

TecT: nepBbii thaitn ocobeHHO BaxeH ana encode-pa3genos. OH NpoBepseT:

* HangeH nv input;

e pabotaet an backend;

e COBMECTMM au container;

e KoppekTeH s audio mode;

e He cnomaH am LUT/decode path;

e xBataet au npas Ha OUT.

Ans 6onblumx Source 370 ob653aTeIbHas NPMBbIYKaA.



