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International Electrotechnical Commission (IEC) is a worldwide organization for standardization ¢on|
national electrotechnical committees (IEC National Committees). The object of IEC is~to. p
rnational co-operation on all questions concerning standardization in the electrical and electronic fig
end and in addition to other activities, IEC publishes International Standards, Technieal Specifi
hnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referréed to a
lication(s)"). Their preparation is entrusted to technical committees; any IEC National Committee int
he subject dealt with may participate in this preparatory work. International, (governmental an
ernmental organizations liaising with the IEC also participate in this preparation.||IEC collaborates
the International Organization for Standardization (ISO) in accordance withH_conditions determi
bement between the two organizations.

formal decisions or agreements of IEC on technical matters express, as-nearly as possible, an interr
sensus of opinion on the relevant subjects since each technical committee has representation f
rested IEC National Committees.

Publications have the form of recommendations for international*use and are accepted by IEC N
hmittees in that sense. While all reasonable efforts are madé,to ensure that the technical content
lications is accurate, IEC cannot be held responsible faf ‘the way in which they are used or
nterpretation by any end user.

rder to promote international uniformity, IEC National>Committees undertake to apply IEC Publij
sparently to the maximum extent possible in theit aational and regional publications. Any divg
veen any |IEC Publication and the corresponding national or regional publication shall be clearly indidg
latter.

itself does not provide any attestation of conformity. Independent certification bodies provide con
Pssment services and, in some areas, acetess to IEC marks of conformity. IEC is not responsible
ices carried out by independent certification bodies.

isers should ensure that they have the-latest edition of this publication.

liability shall attach to IEC or _its directors, employees, servants or agents including individual expe]
nbers of its technical committees and IEC National Committees for any personal injury, property dan
er damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fegq
enses arising out of the publication, use of, or reliance upon, this IEC Publication or any oth
lications.

ntion is drawn to/the-Normative references cited in this publication. Use of the referenced publica
spensable for the cofrect application of this publication.

ntion is draWn\to the possibility that some of the elements of this IEC Publication may be the su
ent rights (/TEC shall not be held responsible for identifying any or all such patent rights.
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the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical Specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC 62312-2, which is a technical specification, has been prepared by technical area 11:
Quality for audio, video and multimedia systems, of IEC technical committee 100: Audio,
video and multimedia systems and equipment.
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This second edition cancels and replaces the first edition published in 2007. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) fingerprint is newly introduced;

b) addition of the synchronization information from fingerprint (SMPTE spec.);

c) addition of the method for using the above information.

The text of this Technical Specification is based on the following documents:

Full information on the voting for the approval of this Technical Specification can be fo

the re|

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

The |
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The ¢
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relate

* trgnsformed into an International standard;

e re
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e anmhended.
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Draft TS Report on voting

100/3049/DTS 100/3106/RVDTS

port on voting indicated in the above table.

st of all the parts of IEC 62312, published under the general title Guidelir
Fonization of audio and video, can be found on the |IECywebsite.

ability date indicated on the IEC website s\under "http://webstore.iec.ch" in theg
 to the specific publication. At this date, the-publication will be

confirmed,
hdrawn,
blaced by a revised edition, or

gual version of this publication may be issued at a later date.

ind in

e for

ommittee has decided that the contents of this)publication will remain unchanged until
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INTRODUCTION

Audio, video and multimedia systems and equipment have begun to use digital technologies.
Digital systems or equipment may cause delay of audio and video signals because digital
signal processing causes latency and delay. The unevenness of the delay between audio and

video

can cause synchronization problems.

For instance, a digital broadcasting system uses signal compression of audio and video. A
receiver has signal decoders, and this can cause unevenness of the delay between audio and
video. Digital video signal processing of the display causes a significant delay in the
reproduction time of the video image. Another example is an audio-video system consisting of

a digi
and v
cause

equip

To sdlve synchronization problems of audio and video reproduction onnthe user side

docun

al media player, an audio amplifier and a display. A digital media player outputs
deo signals separately to the amplifier and display through digital interfaces. " hi
synchronization problems of audio and video when the processing time of each pi
ment is different.

hent gives guidelines for general methods for the synchronizationoflaudio and vide

audio
5 may
pce of

, this
0.
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GUIDELINE FOR SYNCHRONIZATION OF AUDIO AND VIDEO -

Part 2: Methods for synchronization of audio and video systems

1 Scope

The IEC 62312 series gives guidelines for methods of synchronization of audio and video.

This |part of IEC 62312 describes the system model and general methods\ for the
synchfonization of audio and video. The methods exclude the synchronization pf.the signal
source and the spatial delay of audio reproduction.

2 Nprmative references

The fpllowing documents are referred to in the text in such a way that some or all of their
contept constitutes requirements of this document. For dated/references, only the gdition
cited qpplies. For undated references, the latest edition of the {eferenced document (including
any afnendments) applies.

IEC 6p958-1, Digital audio interface — Part 1: General

IEC 6p958-3:2006, Digital audio interface — Part3:\€onsumer applications
IEC 6p958-3:2006/AMD2:2015

IEC 6[1883-6, Consumer audio/video equipment — Digital interface — Part 6: Audio and [music
data tfansmission protocol

SMPTE 12M, Television, Audio and Film — Time and Control Code

3 Terms and definitions
For thie purposes of this-document, the following terms and definitions apply.

ISO apd IEC m@intain terminological databases for use in standardization at the following
addrepses:

e |E[C Electropedia: available at http://www.electropedia.org/

FaS o H [y H | fdotd 1/ H [ ol
o ISJ UTHHITE UTUWSITITY PIAUTUTHT. avallduic at TP 77Www.1oU. UTYrUuU Y

3.1
latency
inevitable delay of the signal that is caused by its principle or unavoidable signal processing

Note 1 to entry: Signal encoding and decoding, signal compression and de-compression, and signal transmission
through interfaces cause latency.

3.2

delay

general meaning of delay other than latency, including delay that is caused by functional
signal processing and delay that is set intentionally

Note 1 to entry: The term "delay" is sometimes used as to meaning latency. In this technical specification, "delay"
is defined as delay other than latency. Functional signal processing causes delay or delay is set intentionally.


http://www.electropedia.org/
http://www.iso.org/obp
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3.3
latency information
information of the sum value of latency and delay

3.4
time address
guantized timing in which an event occurs on the basis of a reference clock

4 System model

4 1 A ol | -l +
. AUUTU dAdAitu viutTuU D)’DLCIII

An audio and video system consists of audio and video devices and these devices can ifclude
digital signal processing that causes latency and delay. Each device is connected to the| other
devicges by analogue or digital signal interfaces. The final outputs from the _audio and|video
systeln to the user are reproduction of audio with speakers and a visual image with a djsplay
device. These reproductions have no information of synchronization and the meth¢d for
synchyonization should be applied at the stage prior to the final reproduction.

To coptrol synchronization of audio and video, synchronization information should be prgvided,
and the controller should control the delay of the audior,and video devices with the
synchyonization information. The synchronization informationvand the controller signal are
transmitted through digital interfaces or a control line.

4.2 |System model

Figure 1 shows the system model.

A B
Video ! Video ! Video
_ ™| Audio and\J"" """ "™ Audioand [ > Display unit
Signal videol— |..Audio I ideo ;
SOUrce | audio ;| | devices 1 |Information | devices n i Audio
P I e S gyt [ B Speakers

ot

AT ! ..-! <«——— Information and control line

[ - deem == -

VOV Y

Controller

IEC

Figure 1 — System model

Audio and video synchronization of the signal source is out of the scope of this system model
because this model cannot identify it or control it. The audio and video devices have latencies
and delays because of their structure. The system consists of a number of audio and video
devices. The display unit is a visual reproducer, such as a CRT or a flat panel display device.
The speakers are audio reproducers. These display units and speakers are defined as an
ideal device that has no latency. A spatial delay of audio is outside the scope. The lines A and
B in Figure 1 show the border of the control of synchronization; the controller controls latency
and delay in the audio and video devices with the synchronization information.

4.3 Audio and video device

The audio and video device is defined as a device consisting of audio and video units. Each
unit includes latency and delay.
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Figure 2 shows a model for an audio and video device. This audio and video device consists
of units that have latencies and delays and signal inputs and outputs.

The |4

is defined as D, for video and D, for audio

whers

—

vn

vn
TL,
D

"
an

an
TL,

TD
The tg

Ty
TO
Ty
TO
To co

inforni
delay

Inputs Audio and video device Outputs
Video Video
>
| Lv1 | | Lvn | | vi | | Dvn | TL,+ 1D
Audio | L, | | L, | | D,, | | D, | Audio 1L+ D,

Figure 2 — Audio and video device

tency of the unit is defined as L, for video and L, for audio, and the delay-of th

is a numeric number of units;

is the video latency of the video unit number n;
is the video delay of the video unit number n;
is the total latency of video;

is the total delay of video;

is the audio latency of the audio unit numberp,
is the audio delay of the audio unit numbern;
is the total latency of audio;

is the total delay of audio.

tal value of latency and delay js,the sum of each value.

V:D
= Loy + Lap +ot b
a =Dy + Dy idt D

htrol synchronization of audio and video, the audio and video devices should ha
ation apd‘control function that processes the synchronization information and g

The ipformation and control function of the audio and video device is described in Fig

e unit

e the
ontrol

Lre 3.

This is a general model that is applied for both the audio part and the video part
independently.
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Audio and video device

Input Output
> > Informgtion »| Latencies > Delays > >
Signal detection Signal
and and
information * * * A information
Information
Control

The audio and video signal and the synchronization information from+the previous audi

video
detec
the in

Signa
TL, fd
inform

To co
contrd
the cg

4.4

The c
the cq
synch

The c

4.5

Figuré
the si

A A
Y Y
Information and control line

IEC

Figure 3 — Information and control in audio and video dévice

device are input into the next audio and video device. The information detectio
s the information of synchronization from the input signal_and the controller acc|
ormation through the information line.

processing causes delays and latencies, which at€ TD, and TL,, for video, and T
r audio. The controller accesses the information/ of latencies and delays throug
ation line.

htrol the delay of the audio and video sighals of the audio and video device, at lea

ntrollable delay unit. The controller calculates the value of delay that is necess
fonize the audio and video signals. The method is described in Clause 5.

bntroller may be included in the audio and video device, as described in 4.6.

Source-device and display device

4 shows the source device. The source device is defined as the device that cons
jnal source and the audio and video device. The latency and delay of the signal s

is out

o and
n unit
esses

a and
h the

5t one

llable delay unit is required. The controller controls the controllable delay unit thfough
ntrol line.

Controller

bntroller controls the delay-of both audio and video or either audio or video signals with

ary to

sts of
ource

efined

bide the scope of this device. The latencies and dnln\]/e of the source device are d

as being the same as those of the audio and video device. For instance, a DVD player
consists of the signal source and the audio and video device. In a DVD player, the source
signal is the content of the DVD, and it is assumed to have synchronized audio and video data.
A digital TV tuner consists of the signal source and the audio and video device, and the signal
source is a broadcast content that is assumed to have synchronized audio and video data.
The signal is carried by an RF signal or data stream with an encoded format, which causes

latenc

ies at the decoding process.


https://iecnorm.com/api/?name=a10dc90b6e6c4fdef310faabb95e550f

— 10 -

IEC TS 62312-2:2018 © IEC 2018

Source device
Video
) —»‘ Lv1 | | Lvn | | Dv1 | | Dvn |
Signal
source -
AudicT La1 Lan Da1 Dan

Figure 4 — Source device

Outputs

Video

Audio

IL,+ 1D,

TL,+ 1D,

IEC

Figure-5-shows the display device —such-asavideomonitor—The display device consists of an
audioland video device and a display unit and speakers. The latencies and delays-pf the
source device are defined as being the same as those of the audio and video devicq. The
displaly device may have only a video part without an audio part.
Inputs Display device
Video TL,+ 1D,
—_— L, | L, | | D, || D, }—> Video driver » Display unit
Audio
L D - io.dfi >  Speak
— a1 an a1 an 1L+ 1D, Audio,driver peakers
IEC
Figure 5 — Display/device
Figure 6 shows the audio amplifier. This consists‘0f only an audio part and speakers.
Input Audioamplifier
Audio
> Ly L, D, Dy | Audio driver | | Speakers
L+ 1D,
IEC
Figure 6 — Audio amplifier
4.6 |[Controllepfunction of audio and video device
The dontroller can be equipped as a function of the audio and video device. This case is

descr+bed in Figure 7. The information, or synchronization information, and contrgl are

transmitted between devices. The controller is located in the audio and video devic

that

controls the synchronization.

The information and control line is provided by the digital interface or the network. For

instance,

IEC 60958 is a digital audio interface, which carries digital audio data and

information including synchronization information, and IEEE 1394 is a network interface that
carries similar information.
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A B
Video ! ! Video
) ™™ Audioand [*T""7"7" ™ Audioand [ | > Display unit
Signal ; video |....__. »| video E
source | aydio ! devices 1 devices n ' Audio
> |- > > Speakers

Information line or

information and control line
IEC

Figure 7 — Controller function of audio and video device

5 Methods for synchronization

5.1 [Information for synchronization
5.1.1 Time-code information

Time-pode information is given to the original signal of audie/and video when thgy are
recorded as a recording time address. Through the process™of editing, post-production and
authoring, the final time code information is given to the signal source of the source deyice in
order fto ascertain the time when the audio and video sighnals should be reproduced. Thig time-
code linformation is used to synchronize audio andyvideo signals in the audio and |video
system. The source device reproduces the time-codeé: information from the signal source and
provides this information to the audio and video device with the information line.

The JMPTE time code is used for the origifial recording time address and may also bg used
for the signal source of the source devicé: In addition, the secondary time code is usgd for
synchronization. This time code is produced from the original time code, such as the SMPTE
time dode. Further details of time-code information are explained in Annex A.

5.1.2 Latency information

"Latency information" is defined as meaning the information of the sum value of latengqy and
delay] The source device, the audio and video device, the display device or the |audio
amplifier causes latengy and delay. Latency information is used to know the time diffgrence
between the audioand video signals in each device. The audio and video device providgs this
information to thevother audio and video devices or the controller with the information line.
The vplue of latency information is defined in 4.3 as TL,, TD, and TL,, TD,,. Further detpils of
latengy information are explained in Annex A.

5.1.3 Synchronization information

Synchronization information shows the timing when the audio and video signals are captured
as a shapshot at a point where the audio and video are known to be synchronized. This
information is generated from audio and video signal natures at periods in the flow of audio
and video signals, and the information is embedded in or carried with the audio and video
signals. The audio, video and synchronization information is transmitted through a media and,
at the reproduction side, the relative position of video and audio frames with matching
fingerprints are analysed to obtain delay or synchronization information.

One method of synchronization information is the fingerprint information. Fingerprints
calculated using a simple algorithm are made from each audio and video signal. Video
fingerprints and audio fingerprints are generated periodically at the same point in the system
and they are transmitted with the audio and video signals in an established data format which
depends upon the transport mechanism. At the reproduction of these audio and video signals,
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these fingerprints are analysed to obtain video delay, audio delay and synchronization
information. Further details of fingerprint information are explained in Annex A.

5.2 Methods for synchronization
5.2.1 General

To synchronize audio and video signals, an additional delay is added to either the audio or
the video signal ahead of another signal of audio or video as compensation for the difference.

Inputs Audio and video device Outputs
Video Video
| L | | )3 ‘ | D | | D D ——— T +TD_+D
v1 vn v1 vn va v v va
Audio Audio
—_— La1 Lan Da1 Dan Daa > TLa + TDa + Daa

IEC

Figure 8 — Additional delay

Figurg 8 shows the audio and video device with the additional’detay unit for audio and yideo.
This ddditional delay unit makes the additional delay D,,, and D,.

D
D

va iS|the additional delay for video by the additional delay unit.

aa 1S the additional delay for audio by the additionakdefay unit.

The spme model is applied for the source device;-the display device and the audio amplifier.
In thelaudio and video system, the overall valué of latency and delay is the sum of all Igtency
and delay of the audio and video device and the additional delay for audio and vidqo. To
synchyonize audio and video, each value should be equal to:

Y(TL, + TD) + D,,) = X(TL, + TD, + Dv,)

Genejally, one additional delay*to each audio and video is adequate, because one addjtional
delay|can compensate for the difference in the audio and video system that consists of|serial
conngction of the audiovand video devices. In this case, the condition of overall delay and
latengy is:

(X(TL, + TDY))+ Dy, = O(TL, + TD,)) + D,

One 4dditionral delay of either audio or video can achieve synchronization. In this cake, at
least pne_additional delay unit is required in any device of the audio and video system. This is
showrras:

(X(TLg + TDy)) + Dag = (X(TLy + TDy))

(X(TLa + TDy)) = (X(TLy + TDy)) + Dy,

In general, the video signal tends to delay more than the audio signal because of its signal
processing in the audio and video device. In this case, the additional delay is added to the
audio signal.

Figure 9 shows the case of multiple reproductions. If the audio and video system has multiple
reproduction devices in multiple branches, the additional delay should be added to each
branch.
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Figure 9 — Multiple reproductions

To calculate the value of the additional delay, the synchronization information is used. [There
are two types of synchronization information: one is time-code and the other is Igtency
information.

The cpntroller gathers the synchronization information from, the/source device, the audio and
video [device, the display device and the audio amplifier, and calculates the necessary|value
of the|additional delay. Then the controller controls the delay value of the additional delgy unit
to syrichronize audio and video signals. The timing of\the execution of this process depends
on thg audio and video system. When some event. in'the audio and video system changegs the
overall value of the latency and delay, the controllef*may execute this control process.

It depends on the audio and video system which device’s synchronization information ghould
be used and which device is adequate for.the addition of the additional delay.

5.2.2 Method with time-code information

To calculate the value of the additional delay, the difference in the time code of the aud|o and
the vifdeo signal is used. Thé source device reproduces the audio and video time code from
the signal source. This information is transferred through the information line to the audfo and
video|devices, the display-device and the audio amplifier.

In eagh device, theiaudio and video time code will differ if that device has different delgy and
latendy in eachaudio and video unit.

There| are-tw0 types of audio and video devices. One is the device that transfers the|time-
code |nformation to the next device. The other is the device that has the additional delay unit.
Genelally, the former type is the source device that is located in the middle of the audio and
video system. The latter type is the display device and the audio amplifier. However, the type
of device depends on the audio and video system.

In the case of the source device and the middle-located device, this does not reproduce
sound and image but outputs the audio and video signal to the next audio and video device.
The middle device may not have the compensation method and it should transfer the time
code to the next audio and video device.

In the case of the final reproduction device, such as the display device and the audio amplifier,
the additional delay controls the presentation time of audio and video to be synchronized.
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5.2.3 Method with latency information

The latency information is used to ascertain how much time is the difference between the
audio and the video signal in the audio and video device. To reproduce audio and video in the
same presentation time, the controller should know each value of the latency information of
the audio and video devices through the information line. In one audio and video device, the
latency information of audio and video is:

TL,+ TD, and TL,+ TD,

In the system having multiple audio and video devices, the overall value of the latency is the
sum df all the latency information of the audio and video devices as:

>(TL, +TD,) and 3}(TL, + TD,)

Each |audio and video device has its latency information, and the controller asks for the
latengy information of each audio and video device. The controller calculates the overall|value
of the|latency information of audio and video devices. The value of the‘additional delayy, D,
and D},,, is calculated from the value of that overall value of latency information.

5.2.4 Method with synchronization information

SyncHronization information is typically generated at the ‘time when the original content is
made| This information shows the exact timing of audig~and video frames at the time of|audio
and vyideo signals are generated, and this information is provided periodically.| After
transmission and signal processing through a meédia, this information allows the videp and
audio|frames to be rematched. The reproduction“system detects the timing of audio and|video
signals at that reproduction time; from that, the«alue of delay between audio and video gignal
is obtained.

5.3 |Method with IEC 60958-3

Subclhuse 6.3 of IEC 60958-3:2006/AMD2:2015 specifies information for synchronization in
user flata. These are SMPTE:time-code information and latency information. AnneXq T of
IEC 6P958-3:2006 describes‘\application cases of synchronization with the SMPTE timg-code
and Igtency information.

IEC 6P958-3 is a mono-directional interface and carries audio data and latency information
and has no functignality of control. The latency information is only transmitted to the next
audioland videa_device. To calculate the overall value of the latency information, each device
adds |ts lateqcy information to the latency information that is detected from the input gignal.
This Bucket\brigade gives the sum of the latency information from the source device o the
current dudio and video device. This information is input to the next audio and video devjce.

5.4 Method with IEC 61883-6

IEC 61883-6 is based on the 1394 TA specification. This is one of the application
specifications of IEEE 1394. As IEEE 1394 is a bi-directional interface and has a packet
transmission structure, various protocols are transmitted at the same time in packets including
IEC 61883-6. 1394 TA-specified application specifications include the AV/C command that is
used for controlling systems and devices.

To synchronize audio and video with time-code information, the SMPTE Time Code and
Sample Count Transmission Protocol Ver.1.0 specifies the transmission of the SMPTE time
code in packets. This specification may be used with IEC 61883-6.
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To synchronize audio and video with latency information, the AV/C Command for AV
Synchronization Version 1.0 specifies a method for getting latency information and controlling
latency and delay. This specification may be used with IEC 61883-6.

In addition, the IEC 60958-conformant data format is defined in IEC 61883-6, and this format
carries the IEC 60958 frame format as it is through IEC 61883-6. The IEC 60958 frame format
is defined in IEC 60958-1. IEC 61883-6 carries IEC 60958 data and its SMPTE time-code and
latency information.

The IEC 60958-conformant data format can be applied to the other interface specification in
the same way as IEC 61883-6 applies.

5.5 [Method with other interface specifications

For other interface and control specifications, the system model and the general"methpd for
synchfonization described in this document can be applied.
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