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INTERNATIONAL ELECTROTECHNICAL COMMISSION

GUIDELINE FOR SYNCHRONIZATION OF AUDIO AND VIDEO -

Part 2: Methods for synchronization of audio and video systems

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization/Compri
all national electrotechnical committees (IEC National Committees). The object of IEC is+ tor pron
international co-operation on all questions concerning standardization in the electrical and electronic fields
this end and in addition to other activities, IEC publishes International Standards, Technical Specificati
[Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as "
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National‘Committee interes
in the subject dealt with may participate in this preparatory work. International, (governmental and r
governmental organizations liaising with the IEC also participate in this preparation\JEC collaborates clo
ith the International Organization for Standardization (ISO) in accordance with_conditions determined
agreement between the two organizations.

[The formal decisions or agreements of IEC on technical matters express, as (nearly as possible, an internati
consensus of opinion on the relevant subjects since each technical committee has representation from
interested IEC National Committees.

IEC Publications have the form of recommendations for international tse and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are made<to ‘ensure that the technical content of
Publications is accurate, IEC cannot be held responsible for ‘the way in which they are used or for
misinterpretation by any end user.

In order to promote international uniformity, IEC National “Committees undertake to apply IEC Publicati
transparently to the maximum extent possible in their hational and regional publications. Any diverge]
between any IEC Publication and the corresponding¢national or regional publication shall be clearly indicate
the latter.

IEC itself does not provide any attestation of\Conhformity. Independent certification bodies provide confor
assessment services and, in some areas, acceSs to IEC marks of conformity. IEC is not responsible for
[services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its\directors, employees, servants or agents including individual experts
members of its technical commitfees and IEC National Committees for any personal injury, property damag
other damage of any nature swhatsoever, whether direct or indirect, or for costs (including legal fees)
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

Attention is drawn to.the Normative references cited in this publication. Use of the referenced publication
indispensable for the_correct application of this publication.

Attention is drawn™to the possibility that some of the elements of this IEC Publication may be the subjeg
patent rights. . JEC"shall not be held responsible for identifying any or all such patent rights.
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The main task of IEC technical committees is to prepare International Standards. In
exceptional circumstances, a technical committee may propose the publication of a Technical
Specification when

e the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

e 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

whetherthey cambetransformed-mtotmtermatiomat Stanmdards

IEC 62312-2, which is a technical specification, has been prepared by technical <area [L1:
Qufality for audio, video and multimedia systems, of IEC technical committee f 100: Audio,
video and multimedia systems and equipment.

This second edition cancels and replaces the first edition published in-2007. This editjon
comstitutes a technical revision.

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

Draft TS Report on voting

100/3049/DTS 100/3106/RVDTS

Full information on the voting for the approval of this Technical Specification can be found in
thg report on voting indicated in ‘the above table.

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

The list of all the~parts of IEC 62312, published under the general title Guideline |for
synchronization of-audio and video, can be found on the IEC website.

The committee-has decided that the contents of this publication will remain unchanged uptil
thg stability Jdate indicated on the IEC website under "http://webstore.iec.ch” in the dpta
related to.the specific publication. At this date, the publication will be

e |transformed into an International standard,
* reconfirmed,

e withdrawn,

» replaced by a revised edition, or

« amended.

IMPORTANT — The “colour inside” logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this publication using a colour printer.
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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-may can cause synchronization problems.

For instance, a digital broadcasting system uses signal compression of audio and video. A
rece|ver has S|gnal decoders and thlsw can cause unevenness of the delay between aud|o

ang video signals separately to the amplifier and display through digital interfaces. This may
calise synchronization problems of audio and video when—each the processing.time of-the
eath piece of equipment is different.

To|solve synchronization problems of audio and video reproduction onthe user side, this
dog¢ument gives guidelines for general methods for the synchronizationef*audio and video.
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GUIDELINE FOR SYNCHRONIZATION OF AUDIO AND VIDEO -

Part 2: Methods for synchronization of audio and video systems

1 Scope

ThETEC 6Z3TZ Series gives guidelnes for methods of synchronization of audio and VIid€eo:

This part of IEC 62312 describes the system model and general methods“{for fhe
synchronization of audio and video. The methods exclude the synchronization eftthe sighal
solirce and the spatial delay of audio reproduction.

2 | Normative references

The following documents are referred to in the text in such a way(that some or all of their
comtent constitutes requirements of this document. For dated,re€ferences, only the editjon
cit¢d applies. For undated references, the latest edition of the-referenced document (includjng
any amendments) applies.

IEC 60958-1, Digital audio interface — Part 1: General

IEC 60958-3:2006, Digital audio interface — Part_3%Consumer applications
IEC 60958-3:2006/AMD2:2015

IEC 61883-6, Consumer audio/video equipment — Digital interface — Part 6: Audio and music
dafa transmission protocol

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

3 | Terms and definitions
Fof the purposes of this'document, the following terms and definitions apply.

ISO and IEC nmfajntain terminological databases for use in standardization at the followjng
ad@lresses:

o |IEC Electropedia: available at http://www.electropedia.org/

o |18©,0nline browsing platform: available at http://www.iso.org/obp

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.
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3.3
latency information
information of the sum value of latency and delay

3.4

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

4 System model

4.1 Audio and video system

An|audio and video system consists of audio and video devices and these devices—ay ¢an
include digital signal processing that causes latency and delay. Each device is-connected to
thg other devices by analogue or digital signal interfaces. The final outputs from the audio gnd
video system to the user are reproduction of audio with speakers and a visual image with a
display device. These reproductions have no information of synchronization and the method
for[synchronization should be applied at the stage prior to the final reproduction.

To|control synchronization of audio and video, synchronization information should be provided,
an@l the controller should control the delay of the audio “and video devices with the
synchronization information. The synchronization information)and the controller signal are
trapsmitted through digital interfaces or a control line.

4.2 System model

Fiqure 1 shows the system model.

A B

Video

Video

Audio and Audio and > Display unit
video  }|--ZISToos > video

devices 1 |Information | devices n

o]

_.-) <«—— |nformation and control line

Signal
source | a,dio

Audio

\
v

Speakers

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
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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 in

cludes latency and delay.

Figjure 2 shows a model for an audio and video device. This audio and video device consi

of units that have latencies and delays and signal inputs and outputs.

The latency of the unit is defined as L,,, for video and{L,, for audio, and the delay of the

is defi

where

LVF

TL
D

TL
D

2

Inputs Audio and video device Outputs
Video Video
——"
| Lv1 | e | Lvn | | Dv1 | . | Dvn | TLV * TDV
Audio | L, | | L, | | D,, | | D,, | Audio 7L+ 1,

IEC

Figure 2 — Audio and video device

ned as D,,, for video and D, for audio

is a numeric number of units;

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

is the total delay of yideo;

is the audio latency .of the audio unit number n;
is the audio delay of the audio unit number n;
is the total latency of audio;

is the total delay of audio.

The totakvalue of latency and delay is the sum of each value.

StS

nit

To control synchronization of audio and video, the audio and video devices should have the
information and control function that processes the synchronization information and control

delay.

The information and control function of the audio and video device is described in Figure 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

Th
vid
det
the

Sig
TL

inf

To

controllable delay unit is required. The controller controls the controllable delay unit throu

the

4.4

Th
the
SyI
Th

4.5

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

A A
Y Y
Information and control line

IEC
Figure 3 — Information and control in audio and video déyice

b audio and video signal and the synchronization information from ithe previous audio 3
o device are input into the next audio and video device. The,information detection U
ects the information of synchronization from the input signaly and the controller access
information through the information line.

nal processing causes delays and latencies, which areTD,, and TL,, for video, and TD, 3
for audio. The controller accesses the information of latencies and delays through
prmation line.

control the delay of the audio and video signals of the audio and video device, at least ¢

control line.

Controller

b controller controls the delay ‘of both audio and video or either audio or video signals W
controllable delay unit.. . The controller calculates the value of delay that is necessary
chronize the audio and video signhals. The method is described in Clause 5.

b controller may petincluded in the audio and video device, as described in 4.6.

Source«device and display device

Fidure 4 shows the source device. The source device is defined as the device that consists
thg signal'source and the audio and video device. The latency and delay of the signhal sou
is putside the scope of this device. The latencies and delays of the source device are defir
as|beihg the same as those of the audio and video device. For instance, a DVD pla

nd
nit
es

nd
he

ne
gh

ith
to

of

[Ce

ed
er

consists of the signal source and the audio and video device. In a DVD player, the source
signal is the contents of the DVD-dise, 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 broadcasting 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 latencies at the decoding process.
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Source device Outputs
Video Video
. —>‘ Lv1 | | Lvn | | Dv1 | | Dvn |
Signal
source .
- Audio
Audi; La1 Lan Da1 Dan

Figure 4 — Source device

IL,+ 1D,

TL,+ 1D,

IEC

Fiqure 5 shows the display device, such as a video monitor. The display device consists-of
auglio and video device and a display unit and speakers. The latencies and delays of
solirce device are defined as being the same as those of the audio and video device. T

display device may have only a video part without an audio part.

Inputs

Display device

Video
—

Audio
—

al

L

an

al

TL + TD
v %

S S
vn vi vn

Video driver -

Display unit

D

an

Audio driver o

Speakers

Figure 6 shows the audio amplifier. This consists\of only an audio part and-drive speakers.

Input

Figure 5 — Display.‘device

Audio amplifier

Audio
B —

IEC

al

an

at

an

TL_+ TD,
a a

Audio driver | —| Speakers

Figure 6 — Audio amplifier

4.6 Controller function of audio and video device

The controller can be equipped as a function of the audio and video device. This cas¢g

desgcribedxin Figure 7. The information, or synchronization information, and control
trapsmitted between devices. The controller is located in the audio and video device t

corptrols the synchronization.

IEC

an
he
he

Alre
nat

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
> |- -2 > > 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

5.14.1 Time-code information

Time-code information is given to the original signal of audie and video when they are
redorded as a recording time-stamp address. Through the process of editing, post-productjon
ang authoring, the final time code information is given, to‘the signal source of the soufce
deyice in order to ascertain the time when the audio and-video signals should be reproducgd.
This time-code information is used to synchronize addio and video signals in the audio gnd
video system. The source device reproduces the timercode information from the signal soufce
and provides this information to the audio and vide0 device with the information line.

The SMPTE time code is used for the original recording time-stamp address and may also|be
used for the signal source of the source 'device. In addition, the secondary time code is uged
for[ synchronization. This time code iswproduced from the original time code, such as the
SMPTE time code. Further details of{ime-code information are explained in Annex A.

5.14.2 Latency information

"Lgtency information" is defined as meaning the information of the sum value of latency gnd
dﬂay. The source device, the audio and video device, the display device or the audio
amplifier causes latency and delay. Latency information is used to know the time difference
befween the audig.and video signals in each device. The audio and video device provides this
information to the.other audio and video devices or the controller with the information lipe.
The value of latency information is defined in 4.3 as TL,, TD, and TL,, TD,,. Further detailq of
latgncy infordation are explained in Annex A.

5.1.3 Synchronization information

Syfrctromizationm mformTation STows ety witTeTT theaudio and video sigrats are captored
as a snapshot 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

5.2.

Methods for synchronization

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.

Figure 8 shows the audio and video device with the additional delay unit for audio and vid

Th

D
D

\

a

Th
In
an

SV

Ge

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
E—— La1 Lan Da1 Dan Daa — TLa + TDa + Daa

IEC

Figure 8 — Additional delay

s additional delay unit makes the additional delay D,,; and, D,.

is the additional delay for video by the additional delay unit.

| is the additional delay for audio by the additionakdelay unit.

b same model is applied for the source device, ‘the display device and the audio amplif

I delay of the audio and video device and the additional delay for audio and video.
chronize audio and video, each valueshould be equal to:

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

nerally, one additional delay-to each audio and video is adequate, because one additio

er.

he audio and video system, the overall value of latency and delay is the sum of all latepcy

To

hal

deJ‘ay can compensate forsthe difference in the audio and video system that consists of sefial
comnection of the audio-and video devices. In this case, the condition of overall delay gnd
laténcy is:

(X(TL, + TDY))+ Dy, = O(TL, + TD,)) + Dy,
Onfe additional delay of either audio or video can achieve synchronization. In this case|| at
lealst oneradditional delay unit is required in any device of the audio and video system. Thig is
shtfwn as:

(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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A B
Video ! ! Video , :
L ] - -@----- »| . - > Display unit 1
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source o video video ' _
Audio | _ | devices 1 Loe-n] devicesn | i Audio Speakers 1
| P | Video | oo
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Figure 9 — Multiple reproductions

To|calculate the value of the additional delay, the synchronization information is used. There
arg two types of synchronization information: one is time-code @nd”the other is latefcy
information.

The controller gathers the synchronization information from,the source device, the audio gnd
video device, the display device and the audio amplifier, and calculates the necessary vajue
of the additional delay. Then the controller controls the delay value of the additional delay ynit
to pynchronize audio and video signals. The timing of,the execution of this process depends
on|the audio and video system. When some event i the audio and video system changes the
ovérall value of the latency and delay, the contraoller may execute this control process.

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

5.4.2 Method with time-code infefmation

To|calculate the value of the additional delay, the difference in the time code of the audio gnd
thg video signal is used. The-source device reproduces the audio and video time code frpm
theg signal source. This inforpration is transferred through the information line to the audio gand
video devices, the display device and the audio amplifier.

In gach device, the‘aldio and video time code will differ if that device has different delay and
laténcy in each audio and video unit.

There are (two types of audio and video devices. One is the device that transfers the time-
co<Le information to the next device. The other is the device that has the additional delay uhit.

Gelnerally, 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
suin of all the latency information of the audio and video devices as:

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

Earh audio and video device has its latency information, and the controller asks for the
latgncy information of each audio and video device. The controller calculatés the overall vajue
of the latency information of audio and video devices. The value of the -additional delays, D4
angl Dy, is calculated from the value of that overall value of latency information.

5.4.4 Method with synchronization information

Sypchronization information is typically generated at the ‘time when the original conten{ is
made. This information shows the exact timing of audjo ‘@nd video frames at the time of aufdio
angl video signals are generated, and this infexation is provided periodically. After
trapsmission and signal processing through a mg€dia, this information allows the video gnd
auglio frames to be rematched. The reproductionysystem detects the timing of audio and video
sighals at that reproduction time; from that, tiéwalue of delay between audio and video sighal
is ¢btained.

5.3 Method with IEC 60958-3

Supclause 6.3 of IEC 60958-3:2006/AMD2:2015 specifies information for synchronization in
us¢r data. These are SMPTE time-code information and latency information. Annex T| of
IEC 60958-3:2006 describes.@pplication cases of synchronization with the SMPTE time-cqde
angl latency information.

IEC 60958-3 is a mono-directional interface and carries audio data and latency informatjon
angl has no functionality of control. The latency information is only transmitted to the next
auglio and videovdevice. To calculate the overall value of the latency information, each devjce
addls its latency information to the latency information that is detected from the input signal.
Th{s bucket brigade gives the sum of the latency information from the source device to the
CUJrent audio and video device. This information is input to the next audio and video device

5. Method with IFC 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.1l.0—(decumentnumber—1999024) 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—{decument—number—2005005) 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
thg same way as IEC 61883-6 applies.

n

5. Method with other interface specifications

For other interface and control specifications, the system model and the general method [for
synchronization described in this document can be applied.
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Annex A
(informative)

Information for synchronization

A.1 Time-code information

SMPTE time code is a common time-code information. Other time-code information is

e

jon

for

Th
pre
ad

A

Lat
the

Th
the

Th
SV
wit
an
the

.8 Synchronization information

ployed for each system for instance MPEG employs varions kinds of time-code informat
their various MPEG specifications. A
q\/
s information addresses a time address of an audio and video signal thatcshould
sented; the information is carried with audio and video signals and the j mation
iressed at the content production stage. (1/
v
.2 Latency information '\q’

2k
ency is caused by signal processing in each device; latency i ganation is recognized
audio and video device. A

b information is generated by the signal processing s i the information is carried fr
signal processing stage to the other audio and video(devices.

N
O
N

s information is different from time-c%iséoinformation. Synchronization information
thesized from characteristics of the a@io and video signals and embedded in or carr
h the signals, so this information is<gaptured at an originally synchronized state of au
| video. SMPTE ST-2064 defines\®1 synchronization information called "fingerprint" g
transport mechanisms for it. 3
xO
O
o

-

c)O® |
S
S
C)%

be

by

is
ed
dio
nd

NS



https://iecnorm.com/api/?name=7dfd742d726ed48af3741fc13c18a0ff

IEC TS 62312-2:2018 RLV © IEC 2018 -17 -
Bibliography
IEEE 1394:1995, Standard for a High Performance Serial Bus
1394TA 2001024, Audio and Music Data Transmission Protocol 2.1
1394TA 1999024, SMPTE Time Code and Sample Count Transmission Protocol Ver.1.0

1394TA 2005005, AV/C Command for AV Synchronization Version 1.0

SM Television: i i . |
ST|2064-1:2015, Audio to Video Synchronization Measurement — Fingerprint Genéecation

ST|2064-2:2015, Audio to Video Synchronization Measurement — Fingerprint Transport



https://iecnorm.com/api/?name=7dfd742d726ed48af3741fc13c18a0ff



https://iecnorm.com/api/?name=7dfd742d726ed48af3741fc13c18a0ff

IEC TS 62312-2:2018-11(en)

IEC TS 62312-2

Edition 2.0 2018-11

TECHNICAL
SPECIFICATION

B,
N4

Gpideline for synchronization of audio and vij -
Part 2: Methods for synchronization of aug@ nd video systems
N\
N



https://iecnorm.com/api/?name=7dfd742d726ed48af3741fc13c18a0ff

-2 - IEC TS 62312-2:2018 © IEC 2018

CONTENTS

L@ T T @ ] = I L 3
LN I @ 7 1 L3 1 ] S 5
s oo ] o [ PP PPUPPPPTPN 6
2 NOIMALIVE FEIEIENCES .ottt 6
3 Terms and definitioNS ... 6
4 —Systemmodel—m————7——D—D—D—D—D—D7DD Dm0 b  pm  mmm—————0—o0o—DDD—bD—DZ e _Z_DDDD_—_—D——3- 7
4.1 WU o [ J= U Lo B2 T [0 323 =T o 7
4.2 SYStEM MOl ...oe e K o7
4.3 Audio and Video deVICE ........cviuiiiiiiiiiee e N 7
4.4 CONIOIET e LT .9
4.5 Source device and display deVICEe ......covuviuiiiiiiiiiii e e .9
4.6 Controller function of audio and video device..........cooeeevee NV, 10

5 Methods for synchronization ... T 11
5.1 Information for SynChronization ..........cooooiiiiiiiiii e oy e 11
5.1.1 Time-code iNformMation .. ... e 11
5.1.2 Latency information ........oooeveieiiiiiiiee e e T 11
5.1.3 Synchronization information..............o o S 11

5.2 Methods for Synchronization ...........ccoovev ot 12
5.2.1 (1] 1=T - | PP 12
5.2.2 Method with time-code iNformation, .\ .......coviiiiii 13
5.2.3 Method with latency information.«. ... ... 14
5.2.4 Method with synchronizatiomuinformation ..., 14

5.3 Method With TEC B0958-3 ... . sl e eeuiiiiiiietii ettt e et e et et e et e ea e enaes 14
5.4 Method With TEC BL883-6 4. e i iiii et et e e et et et e et aeaa e enees 14
5.5 Method with other interface specifications...........cccoiviiiiiiiiici e, 15
Anpex A (informative) Information for synchronization ..............coooiiiiiiiiii e 16
A1 Time-code iNfOMMAtioON ... 16
A2 LatencCy INTORMAtION ... e 16
A3 Synchronization iNfOrmMation ... ..o e 16
[27Te [ FTeTo | =1 o] 4| V2 O PPN 17
Figure 1 < (SYStemM MOUE] ...ieii e e .7
Figqure @ = Audio and VIAEO TEVICE .....cuiiiiii e ..8
Fidure 3 — Information and control in audio and video deviCe ...............cocoiiiiiiiiiiiiin . .9
FIQUIE 4 — SOUICE TBVICE 1uuitiiiei ettt ettt e e e e e e e e et et et e e e e e ea e aneans 10
Lo OIS TR T E] o] = Vo L= o 10
Figure 6 — AUdio amplifier ... e 10
Figure 7 — Controller function of audio and video deVviCe .........c.ooiiiiiiiiiii e 11
Figure 8 — AdditioNal eIAY ......ceeiie i 12

Figure 9 — MUltiple reprodUCTIONS ... .. e e e e e 13


https://iecnorm.com/api/?name=7dfd742d726ed48af3741fc13c18a0ff

IEC TS 62312-2:2018 © IEC 2018 -3-

1)

2)

3)

4)

5)

6)
7

8)
9)
Th

ex
Sp

INTERNATIONAL ELECTROTECHNICAL COMMISSION

GUIDELINE FOR SYNCHRONIZATION OF AUDIO AND VIDEO -

Part 2: Methods for synchronization of audio and video systems

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization<Compri
all national electrotechnical committees (IEC National Committees). The object of IEC is+ tov pron
nternational co-operation on all questions concerning standardization in the electrical and electrohic fields
this end and in addition to other activities, IEC publishes International Standards, Technical\Specificati
[Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National‘Committee intereg
n the subject dealt with may participate in this preparatory work. International, (governmental and r
governmental organizations liaising with the IEC also participate in this preparation’\JEC collaborates clo
with the International Organization for Standardization (ISO) in accordance with_conditions determined
agreement between the two organizations.

[The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internati
consensus of opinion on the relevant subjects since each technical committee has representation from)
nterested IEC National Committees.

IEC Publications have the form of recommendations for international ise and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are madexto ‘ensure that the technical content of
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for
misinterpretation by any end user.

In order to promote international uniformity, IEC National ‘Committees undertake to apply IEC Publicati
transparently to the maximum extent possible in their national and regional publications. Any diverge
between any IEC Publication and the corresponding¢national or regional publication shall be clearly indicate
the latter.

|[EC itself does not provide any attestation ofycohformity. Independent certification bodies provide confor
assessment services and, in some areas, accesSs to IEC marks of conformity. IEC is not responsible for
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its\girectors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
other damage of any nature swhatsoever, whether direct or indirect, or for costs (including legal fees)
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

Attention is drawn to.the Normative references cited in this publication. Use of the referenced publication
ndispensable for the _correct application of this publication.

Attention is drawn*to the possibility that some of the elements of this IEC Publication may be the subjeg
patent rights, . JEC shall not be held responsible for identifying any or all such patent rights.

e main\task of IEC technical committees is to prepare International Standards.
eptional circumstances, a technical committee may propose the publication of a Techni
poification when
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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

edi
a)
b)
c)

tion:

fingerprint is newly introduced;
addition of the synchronization information from fingerprint (SMPTE spec.);
addition of the method for using the above information.

Th

Fu
the

Th

Th

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

Draft TS Report on voting
100/3049/DTS 100/3106/RVDTS

I information on the voting for the approval of this Technical Specification”can be found
report on voting indicated in the above table.

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

b list of all the parts of IEC 62312, published under \the general title Guideline

synchronization of audio and video, can be found on the IEC\Website.

Th
the
rel

Al

stability date indicated on the IEC website~tunder "http://webstore.iec.ch" in the d
hted to the specific publication. At this date, the publication will be

transformed into an International standard,
reconfirmed,

withdrawn,

replaced by a revised edition, or
amended.

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

for

b committee has decided that the contents of this\publication will remain unchanged uptil

ata
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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 S|gnal decoders and thls can cause unevenness of the deIay between aud|o and

an

| video signals separately to the amplifier and display through digital interfaces. This njay

calise synchronization problems of audio and video when the processing time of each piecq of

eq

To
do

lipment is different.

solve synchronization problems of audio and video reproduction onthé user side, this
cument gives guidelines for general methods for the synchronization,ef*audio and video.
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GUIDELINE FOR SYNCHRONIZATION OF AUDIO AND VIDEO -

Part 2: Methods for synchronization of audio and video systems

1 Scope

ThETEC 6Z3TZ Series gives guidelnes for methods of synchronization of audio and VIid€eo:

This part of IEC 62312 describes the system model and general methods“{for fhe
synchronization of audio and video. The methods exclude the synchronization eftthe sighal
solirce and the spatial delay of audio reproduction.

2 | Normative references

The following documents are referred to in the text in such a way(that some or all of their
comtent constitutes requirements of this document. For dated,re€ferences, only the editjon
cit¢d applies. For undated references, the latest edition of the-referenced document (includjng
any amendments) applies.

IEC 60958-1, Digital audio interface — Part 1: General

IEC 60958-3:2006, Digital audio interface — Part 3« Consumer applications
IEC 60958-3:2006/AMD2:2015

IEC 61883-6, Consumer audio/video equipment — Digital interface — Part 6: Audio and music
dafa transmission protocol

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

3 | Terms and definitions
Fof the purposes of this'document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the followjng
adglresses:

o |IEC Electropedia: available at http://www.electropedia.org/

o |1S©,Online browsing platform: available at http://www.iso.org/obp

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.
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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 Audio and video system

Anjaudio and video system consists of audio and video devices and these devices can'inclyde
diglital signal processing that causes latency and delay. Each device is connected to the other
deyices by analogue or digital signal interfaces. The final outputs from the audio and video
sygtem to the user are reproduction of audio with speakers and a visual image with a dispfay
deyice. These reproductions have no information of synchronization and the method [for
synchronization should be applied at the stage prior to the final reproduction.

To|control synchronization of audio and video, synchronization information should be provided,
angl the controller should control the delay of the audio “and video devices with the
synchronization information. The synchronization information)and the controller signal are
trapsmitted through digital interfaces or a control line.

4.1 System model

Figure 1 shows the system model.

A B
Video ! Video ! Video
_ ™| Audio and~} """ "™ Audioand [ > Display unit
Signal vided) |..Audio I ideo ;
SOUrce | audio ;| | devices 1 |Information | devices n i Audio
R SR Pykpiytpuip g [ 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.

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

Th

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

where

To
inf
de

Th

Figure 2 — Audio and video device

e latency of the unit is defined as L, for video and L,, for audio, and the delay- of the

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 numbep-

L is the audio delay of the audio unit numbern;
is the total latency of audio;

L is the total delay of audio.

b total value of latency and delay is¢the sum of each value.

TD, =D
TLy = Lag + Lap +oot B4,

TD, = Dgy + Dy #uit.+ Dy

control synchrenization of audio and video, the audio and video devices should have
prmation and.\control function that processes the synchronization information and con

ay.

b information and control function of the audio and video device is described in Figure

Th

s\is" a general model that is applied for both the audio part and the video p

in

gependently.

nit

he
rol

art
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Audio and video device

Th
vid
det
the

Sig
TL
inf

To|control the delay of the audio and video signals of the audio and video device, at least ¢
controllable delay unit is required. The controller controls the controllable delay unit throu
thg control line.

4.4 Controller

The controller controls the delay ‘of both audio and video or either audio or video signals w
thg controllable delay unit.. The controller calculates the value of delay that is necessary
synchronize the audio and video signals. The method is described in Clause 5.

Th

4.5

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

A A
Y Y
Information and control line

IEC
Figure 3 — Information and control in audio and video déyice

b audio and video signal and the synchronization information from ithe previous audio 3
o device are input into the next audio and video device. The,information detection U
ects the information of synchronization from the input signaly and the controller access
information through the information line.

nal processing causes delays and latencies, which areTD,, and TL,, for video, and TD, 3
for audio. The controller accesses the information of latencies and delays through
prmation line.

b controller may petincluded in the audio and video device, as described in 4.6.

Source«device and display device

Fidure 4 shows the source device. The source device is defined as the device that consists
thg signal’source and the audio and video device. The latency and delay of the signal sou
is putside the scope of this device. The latencies and delays of the source device are defin
as|beihg the same as those of the audio and video device. For instance, a DVD pla

nd
nit
es

nd
he

ne
gh

ith
to

of
ce
ed
er

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
latencies at the decoding process.
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Source device Outputs
: Video
Video
. —P‘ Lv1 | | Lvn | | Dv1 | | Dvn | TLv * TDv
Signal
source .
- Audio
Audio Lar Lan Dy D > TL,+ 1D,

IEC

Figure 4 — Source device

Fiqure 5 shows the display device, such as a video monitor. The display device consists~of|an
auglio and video device and a display unit and speakers. The latencies and delays_ of the
solirce device are defined as being the same as those of the audio and video device. The

display device may have only a video part without an audio part.

Inputs

Display device

Video
—

Audio
—

al

L

an

al

TL + TD
v %

S S
vn vi vn

Video driver #- Display unit

D

an

Audio driver | Speakers

Figure 6 shows the audio amplifier. This consists\of only an audio part and speakers.

Input

Audio
B —

Figure 5 — Display.device

Audio amplifier

IEC

al

an

at

an

TL_+ TD,
a a

Audio driver | —| Speakers

Figure 6 — Audio amplifier

4.6 Controller function of audio and video device

IEC

The controtter can be equipped as a function of the audio and video device. This casq is

degcribedin Figure 7. The information, or synchronization information, and control g@re
trapsmitted between devices. The controller is located in the audio and video device that
cor||trols 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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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-code information is given to the original signal of audie and video when they are
redorded as a recording time address. Through the process. of editing, post-production gnd
authoring, the final time code information is given to the sighal source of the source devicg in
order to ascertain the time when the audio and video signals should be reproduced. This time-
cogle information is used to synchronize audio and_ video signals in the audio and video
sygtem. The source device reproduces the time-code information from the signal source gnd
prgvides this information to the audio and video device with the information line.

The SMPTE time code is used for the original recording time address and may also be uged
for|the signal source of the source deviee."In addition, the secondary time code is used [for
synchronization. This time code is produced from the original time code, such as the SMPTE
timle code. Further details of time-code’information are explained in Annex A.

5.1.2 Latency information

"Lgtency information" is defined as meaning the information of the sum value of latency gnd
delay. The source device, the audio and video device, the display device or the aufio
amlplifier causes latency and delay. Latency information is used to know the time difference
befween the audig.and video signals in each device. The audio and video device provides this
information to the.other audio and video devices or the controller with the information lipe.
The value of latency information is defined in 4.3 as TL,, TD, and TL,, TD,,. Further detailq of
latgncy informaation are explained in Annex A.

5.14.3 Synchronization information

Syfchromizatiom mformTration strows thetimmg wihen theaudioand - video signats 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

5.2.

Methods for synchronization

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.

Figure 8 shows the audio and video device with the additional delay unit for audio and vid
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Figure 8 — Additional delay

s additional delay unit makes the additional delay D,,; and,D,.

is the additional delay for video by the additional delay unit.
| is the additional delay for audio by the additionakdelay unit.

b same model is applied for the source device, ‘the display device and the audio amplif

I delay of the audio and video device and the additional delay for audio and video.
chronize audio and video, each value should be equal to:

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

nerally, one additional delay-to each audio and video is adequate, because one additio

er.

he audio and video system, the overall value of latency and delay is the sum of all latepcy

To

hal

deJ‘ay can compensate forsthe difference in the audio and video system that consists of sefial
comnection of the audio-and video devices. In this case, the condition of overall delay gnd
laténcy is:

(X(TL, + TDY))+ Dy, = O(TL, + TD,)) + D,
Onfe additional delay of either audio or video can achieve synchronization. In this case|| at
lealst oneradditional delay unit is required in any device of the audio and video system. Thig is
shtfwn as:

(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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