Fora Soft Learn
Lip-Sync Tolerance Cheat Sheet
The three standards, the sign convention, and the frame math - on one page.

Read the sign first
Positive (+) Audio AHEAD of picture (early). Unnatural - noticed sooner.

Negative (-) Audio BEHIND picture (late). Natural - tolerated longer.

The three standards (positive = audio ahead of picture)

Standard Scope Ahead Behind Notes

ITU-R viewer perception - +45 ms -125 ms Inside this, almost all viewers

BT.1359-1 detectability perceive sync. Aim here.

ITU-R viewer perception - +90 ms -185 ms Beyond this it is distracting;

BT.1359-1 acceptability quality degrades.

EBU R37 per single production +5 ms -15 ms Error-accumulation limit, not a
stage perceptual one.

EBU R37 overall, output to +40 ms -60 ms Sum of stages; still inside
transmitter BT.1359.

ATSC 1S-191 DTV encoder input +15 ms -45 ms Lock sync before it is baked
(North America) into the stream.

Turning milliseconds into frames

24 fps 1/24 =41.67 ms per frame +45 ms ahead ~ 1 frame; -125 ms behind ~ 3
frames
25 fps 1/25 = 40.00 ms per frame +45 ms ahead ~ 1.1 frames; -125 ms behind ~ 3.1
frames
30 fps 1/30 = 33.33 ms per frame +45 ms ahead ~ 1.4 frames; -125 ms behind ~
3.75 frames
Remember

O Perfect sync does not exist - perception accepts a window, not a point.

O The window is asymmetric: late audio is tolerated ~2.7x more than early audio.
(J Target band (BT.1359 detectability): +45 ms ahead to -125 ms behind.

O Aim to land slightly LATE - the widest, most forgiving part of the window.

J Production rules (EBU R37, ATSC IS-191) are tighter to control accumulation.

O Sharp transients (claps, drums) are policed far more strictly than speech.

J Always state the sign: '+' = audio ahead; '-' = audio behind. Never just a number.

(J The 'within one frame' rule is symmetric and wrong - the real window is lopsided.

Companion to: 'What In Sync Means: ITU-R BT.1359, Lip-Sync Windows'
www.forasoft.com/learn/audio-for-video/articles-audio/lip-sync-itu-r-bt-1359-tolerance-windows
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Audio for Video: A Complete Guide to

VIDEO ENGINEERING HANDBOOK

Sound in Video Products

AUD'U FUR VIDEU From Jitter Buffers and Lip Sync to Atmos, Quality Metrics, and Neural
Codecs

Jitter Buffers, Lip Sync, Atmos,
Quality Metrics, and Neural Codecs By Nikolay Sapunov, CEO at Fora Soft - 1,288 pages - Kindle & paperback on
Amazon

Read it on Amazon - amazon.com/dp/BOHH6XPY46

- NIKOLAY SAPUNOV

This cheat sheet lists the BT.1359, EBU R37 and ATSC windows and turns milliseconds into
frames. Volume 5 covers how to stay inside those windows in a real product: synchronization
and lip sync, timestamps and clock domains, jitter buffers, and recording paths that keep audio
and video aligned.

WHAT YOU WILL FIND INSIDE

® Lip sync and A/V synchronization in practice ® Timestamps and clock domains

® Jitter buffer and loss concealment effects ® Recording and transcription paths

THE FULL HANDBOOK - 7 VOLUMES - 9,000+ PAGES - ALL ON AMAZON

Vol. 1 - Video Encoding — pixels and color to H.264, HEVC, AV1, quality metrics and Al
Vol. 2 - Video Streaming | — network transport, contribution and ingest, HLS, MPEG-DASH, CMAF
Vol. 3 - Video Streaming Il — ABR, CDNs, players, WebRTC, DRM and the economics of delivery
Vol. 4 - Audio for Video | — PCM, codecs, loudness, accessibility, real-time voice processing

I Vol. 5 - Audio for Video Il — jitter buffers, lip sync, Atmos, quality metrics, neural codecs
Vol. 6 - Al for Video | — models and inference, computer vision, speech, search, generative video

Vol. 7 - Al for Video Il — real-time pipelines, agents, serving, cost, compliance, verticals

Is your audio drifting outside the BT.1359 window on some
devices or streams?

We will measure the offset across your pipeline and devices and bring it back inside the target

band. 250+ video products shipped since 2005.

Book a 30-min call » WhatsApp -

Fora Soft - video & real-time Al engineering since 2005 - 250+ projects Fora Soft - www.forasoft.com
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