GOP-CTpYKTYypa — YUT-JIUCT Fora Soft Learn
I/P/B-kaapebl, open vs closed GOP, peuenTtb! gavnHel 415 VOD, live, WebRTC v BuaeoHabirogeHns

JonosnHeHne K ctaTbe 4.4 bnoka 4. lNe4yaTb Ha A4.

Tunbl KAaApPOB U TUNUYHbIK OUT-Ol0pKeT

I-kapp MNonHas kapTuHKa. bes ccbinok. basa = 100% oT I-kagpa.
P-kapp MpenckasaHue U3 NpowbliX ccbllok. ~30-60% oT I-kagpa.
. B-kapp Mpenckasanne n3 npownoro N 6yayuwero. ~15-30% ot I-kagpa.
. IDR I-kagp, oumnwatowmin bygep ccoilok. Todyka random-access.

Open vs Closed GOP

Closed GOP Ccblnkn He nepecekatoT rpaHnuy. OBA3ATENIEH ona HLS, DASH, CMAF, ABR.
Open GOP MepBble B-kagpbl CMOTPAT Yepe3 rpaHuLy. KoOHOMUT 1-3% buTtpenTa. TONbKO A5t apXWBa.

PeuenTbl gnauHbl GOP (production-npeceTnl)

Workflow OnuHa GOP Closed? B-kapnpbl 3aMeTKHu

HLS / DASH VOD 24 fps 48 kappoB /2 C Oa B-pyramid Apple-pekomeHp,.
HLS / DASH VOD 30 fps 60 kagpoB /2 C Oa B-pyramid YacTas nectHmua
HLS / DASH VOD 60 fps 120 kagpoB /2 C Oa B-pyramid CropT, renMunHr
LL-HLS / LL-DASH live 24-60 kagp/1lc Ha Off / 2-ypoBHs GOP = part size
WebRTC-koHtepeHUMns 30-1800/ 1-60 c n/a Off PLI/FIR-driven
BuaeoHabnoaerHne / NVR 60-600/2-20c Oa Off Event-driven IDR
Broadcast-uHrect 12-30/0.5-1c Oa OnumoHanbHO SCTE-35 splice
ApPXMBHbIZ MacTep 1 kagp n/a n/a All-intra (ProRes)

dnarm Kopepos: pukcupoBaHHbIK closed GOP no Bcen nectHuue
FFmpeg + 1ibx264:

ffmpeg -i in.mov -c:v libx264 -g 48 -keyint min 48 -sc threshold 0 -bf 2 -b strategy 1 out.mp4
FFmpeg + 1ibx265:

ffmpeg -i in.mov -c:v 1ibx265 -x265-params "keyint=48:min-keyint=48:no-open-gop=1:scenecut=0" out.mp4
FFmpeg + libaom-avl (VOD):

ffmpeg -i in.mov -c:v libaom-avl -g 48 -keyint min 48 -ag-mode 1 -row-mt 1 out.mkv

Yek-nuct ayaurta closed-GOP no ABR-nectHuue

[0 v kaxnoro peHaniieHa ofnHakoBas UKCUPoBaHHas annHa GOP B Kafpax.
OnnHa GOP poBHO oenuT gauHy cermeHTa u frame rate.

NcxonHuk CFR (constant frame rate) — VFR-UCTOYHMKN CHavana nepe-o6epHyThb.
Scene-cut BcTaBka keyframe oTkto4eHa (sc_threshold=0).

Open GOP Bbikto4eH (no-open-gop=1 B x265, no ymon4aHuio B libx264).
Kaxkpas rpaHuua cermeHTa — IDR, @ He 06bI4HbIN I-Kagp.

Yncno audio sample-0B Ha cerMeHT coBnafaeT C BUAEO-CErMeHTOM.
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ABR-TecT: 360p « 1080p Kaxxable 2 ¢ 6e3 BManmMoro ramrya.
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