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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

1) Th prising
all romote
int iglds. To
thi 1 § i¢ations,
Teghnical , i i ificati i & s “IEC
Pullication(s)”). Their preparation is entrusted to technical committees; any IEC Natid i iaterested
in the subject dealt with may participate in this preparatory work. { t d non-
governmental organizations liaising with the IEC also participate in this preparation. closely
wit ith ined by
agreement between the two organizations

2) Th ¢ ational
con ini j i ica i i rom all
int

3) IEQ Publications have the form of recommendations fornt Mig ational
Corpmittees in that sense. While all reasonable efforts are rwads i of IEC
Pufjlications is accurate, D i i i or any
misjnterpretation by any end user

4) In ¢rder to promote international uniformity i € i undertake to apply IEC Publications
trarfsparently to the maximum extent posgible |n th' i and regional publications. Any divgrgence
betyeen any IEC Publication and the corre ioral er regional publication shall be clearly indigated in
the|latter.

5) IEQ provides no marking pgoced indjcate i xoval and cannot be rendered responsible for any
equipment declared to bpg.i i g

6) All pusers should ensure that

7) No [liability shal smployees, servants or agents including individual expefrts and

memmbers of its te atfonal Committees for any personal injury, property dampage or
other damage of an S ether direct or indirect, or for costs (including legal fegs) and
explenses arising ot 1 i ge of, or reliance upon, this IEC Publication or any otHer IEC

Puflications.

8) Attgntion i > e references cited in this publication. Use of the referenced publicajions is
indi 5 K ation of this publication.

9) Attgntio o\tRe pyssibility that some of the elements of this IEC Publication may be the subject of
patent i . 9 & held responsible for identifying any or all such patent rights.

The
exceptionalscircum
specification when

C technical committees is to prepare International Standards. In
ces, a technical committee may propose the publication of a technical

+ therequired support cannot be obfained for the publicafion of an Tnternafional 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 IEC technical
committee 100: Audio, video and multimedia systems and equipment.
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The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
100/1195/DTS 100/1226/RVC

Full information on the voting for the approval of this technical specification can be found in
the report on voting indicated in the above table.

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

The list of all the parts of IEC 62312, under the general title Guideline for
audioland video, can be found on the IEC website.

yachronization of

The committee has decided that the contents of this publication
the mjaintenance result date indicated on the IEC web site unde
the d3ta related to the specific publication. At this date, the pub i

d until
gc.ch" in

» trdnsformed into an International standard,
* regonfirmed,

* withdrawn,

+ replaced by a revised edition, or
+ amended.

A bilingual version of this publication ma
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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 cause synchronization problems.

For instance, a digital broadcasting system uses signal compression of audio and video. A
receiver has signal decoders, and this may cause unevenness of the delay between audio and
video. Digital video signal processing of display causes a significant delay in the reproduction
time of the video image. Another example is an audio video system consisting of a digital
mediq player, an audio amplifier and display. A digital media player outp audio and|video
signals separately to the amplifier and display through digital interfacg is may" pause

synchfonization problems of audio and video when each processing tir vipment is
differgnt.
To salve synchronization problems, this technical specificatiqQ es gyide for general

methqgds for the synchronization of 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

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

This |part of IEC 62312 describes the system model and genera ods™\fgr the
synchfonization of audio and video. The methods exclude the synchyé ) signal
source and the spatial delay of audio reproduction.

2 Normative references

The fpllowing referenced documents are indispensable fo 1ol i of this docyment.
For dated references, only the edition cited applies. F6 ated , the latest gdition
of the|[referenced document (including any amendme

IEC 6D958-1, Digital audio interface —f

IEC 6D958-3, Digital audio interface — Pa

IEC 6{1883-6, Consumer audio/vi ] Ngital interface — Part 6: Audio and Imusic

data transmission protoc

3 Terms and@fi
For thie purposes O
3.1

latengy
inevitable a ( [Nig“caused by principle or unavoidable signal processing

3.2

delay
generpl meaning ofdelay other than latency, including delay that is caused by fungtional
signal processing and delay that is set intentionally

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

3.4
time stamp
quantized timing in which an event occurs on the basis of a reference clock
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4 System model

4.1 Audio video system

An audio video system consists of audio and video devices and these devices may include
digital signal processing that causes latency and delay. Each device is connected to the other
device by analogue or digital signal interfaces. The final outputs from the audio video system
to the user are reproduction of audio with speakers and visual image with 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 co ; vided,
and the controller should control the delay of the audio and videg devices~with the
synchfonization information. The synchronization information and the bl are
transmitted through digital interfaces or control line.

4.2 Latency and delay

Latengy means an inevitable delay of signal in the audio ahd i ed by
principle or unavoidable signal processing. For instance, signal ergodiing i signal
compiession and de-compression, and signal transmigSion o cy.
The term “delay” is sometimes used as mea ation,
“delay” is defined as delay other tha enc i 5 ocessing causes delay or

delay|is set intentionally.

4.3 |System model

Figure 1 shows the syste de

B
|
|
|
|
| Video
Audio and i D
Signal video i
spurce Devices n ' Audio
‘ t Speakers
a |
1
|
|

N
__-? <— Information and control line

o oo ll
SOt onet

IEC 979/07

Figure 1 — System model

In this system model, audio and video synchronization of the signal source is outside the
scope 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 CRT or a flat panel display
device. The speakers are audio reproducers. These display unit 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 show the border of the control of synchronization, the controller controls latency and
delay in the audio and video devices with the synchronization information.
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4.4 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.

Figure 2 shows a model for audio and video device. This audio and video device consists of
units that have latencies and delays and signal inputs and outputs.

Audio and video device

Inputs Outputs
Video
Lv1 Lvn Dv1 Dvn
Audio
— Laq Lan D1 Dan

IEC 940/07

Figure 2 — Audio and

The lIatency of the unit is defined as L
is defined as Dy, for video and Dy, fo

e unit

whersg

n is alnumeric number of dnits;

Lyn is|the video latenc

Dy, is|the video@
TL, is|the total latenC)

D, ig

Lan i9
Dgn i
TLy is
TD, i

The tdq

TLy = Lyq + Ly *+..... + Lyn
TDy = Dyq1 + Dyo + ..... + Dyp
TLg=Lgq + Lao +..... + Lan
TDgq = Dgq1 + Dgo + ... + Dan
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

Input Output
—®»——P» Information ——» Latencies —®» Delays |——»—»
Signal detection Signal
and and
information f ? f information
Information T

1

Information and control line

IEC 081/07
Figure 3 — Information and control in audie
The gudio and video signal and the synchronization i i previous audio and
video|device are input to the next audio and yi ' n unit
detects the information of synchroniz ’ esses

to the|information through the information I

Signal processing causes delays and |3 - a and
TL, for audio. The controller accesse h the
information line.

5t one
rough

To coptrol the delay of
contrqllable delay™wnit
the cqntrol line.

4.5 |[Controller

The cpntroll S s with
the cqntrollable deTay unit. ary to
synchfo 8 i

The cpntrollef may be\included in the audio and video device, as described in 4.7.

4.6 |Source device and display device

Figure 4 shows the source device. The source device is defined as the device that consists of
the signal source and the audio and video device. The latency and delay of the signal source
is outside the scope. The latencies and delays of the source device are defined as being the
same as 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 contents of the DVD
disc, 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.
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Outputs

—10 -
Source device
Video
> Lyq Lyn Dy4 Dyn
Signal
source | Audig
La'] Lan Da1 Dan

Video
————» TL,+ TD,

Audio
- » TL,+7TD,

IEC 982/07

Figurg¢ 5 shows the display device such as a video monitor. The dispia
audio|and video device and a display unit and speakers. The I i
source device is defined as being the same as the audio and vigeq dx

Figure 4 — Source device

may hHave only a video part without an audio part.

nputs

Video A\
+—>| La Lun D/ ?on\

\udio

[ E— La1 Lan Da1 /L xsq

VT v
\)/id‘gc%river — Display uri

—

+ 7

\ udio driver > Speaker:

Figurg

EC 983/07

—®| Audio driver P Speakers

J2C 984/07

Figure 6 — Audio amplifier

4.7 Controller function of audio and video device

The controller can be equipped as a function of the audio and video device. This case is
described in Figure 7. The information, or synchronization information and control are
transmitted between devices. The controller is located in the audio and video device that

controls the synchronization.
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The information and control line is provided by digital interface or network. For instance,
IEC 60958 is a digital audio interface, which carries digital audio data and information
including synchronization information.

A B
: |
: |
Video ! | Video
‘ : » 0 - | Display unit
Signal ! Audio video Audio video | 1
source Audio i decice 1 decice n ' Audio
P - ! SpeaKers
| |
[} |
: I

Information line or information

and control line EC | 985/07

Figure 7 — Controller function of audi

5 Methods for synchronization

5.1 |Information for synchronizatiox

5.1.1 Time-code information

Time-code information is Qiven o% signal” of audio and video when thgy are
recorded as a recording\j ‘ 3 the process of editing, post-production and
authoring, the final timg 3 given to the signal source of the source deyice in
order [to ascertain the f{i 4 audio and Video signals should be reproduced. Thig time-
code |informatio d to synchronize _auydio and video signals in the audio and |video
system. The sou eMime-code information from the signal sourde and

provides this informa video device with the information line.

The SMPTE time o forthé original recording time stamp and may also be usled for
the s ¢ device. In addition, the secondary time code is usg¢d for
synch is produced from the original time code such as the SMPTE
time g

5.1.2

“Latency information” is defined as meaning the information of the sum value of latengqy and
delay| ThHe 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
between the audio 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 line.
The value of latency information is defined in 4.4 as TLy, TD5 and TLy, TD,.

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.
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Audio and video device

Inputs Outputs
Video Video

Lv1 o Lvn Dv1 s Dvn Dva > TLV + TDV + Dva
Audio Laq ot Lan D1 -+| Dan Dy ﬂ» TLy + TD, + Dy,

IEC 986/07

Figure 8 — Additional delay

Figurg¢ 8 shows the audio and video device with the additional dela video.

This ddditional delay unit makes the additional delay D,; and Dgj.

Dy is|the additional delay for video by the additional delay

Da4 ig the additional delay for audio by the additional dela
The spame model is applied for the source device, the dj ¢ d the audio amglifier,.
In the]audio and video system, the overall value the sum of all I3tency

and delay of the audio video devic e additi elay>for audio and videp. To
synchfonize audio and video, each v& :

\"
Generpally, one additional de ) h aud vigeo is adequate, because one addjtional

delay|can compensate for\the difference i, the autlio’and video system that consists of|serial
conngction of the audjo\and\vi icesNn this case, the condition of overall delaly and
latenqy is:

One additional d€ \ S or video can achieve synchronization. In this cagse, at
least pne additi is required in any device of the audio and video system. This is

(TLa + TDa) ) *+ Daa = ( ), (TLy+ D) )

(D, (TLa+TDa) )= (D (TLy +TDy) ) + Day

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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To cajculate the value

are two types of synchronization irf

information.

The cpntroller gathers

video|device, the display

of the|additional delay.

A B
[ i
: |
1
Video | ! Video
| F--@----P» EEE— Display unit 1
Signal | Audio and ' Audio and :
source | . | video i video L Aud
udi ; ; i Audio
‘ : device 1 "'E'"?"’ devices n | Speakers 1
1
| Co i
I 1 | H
i i i ' Vid
! ! ; video Display unit 2
= Audio and T
: video ! /RN
i devices m i Audio \\
L-Po I Speakers 2
i
1
1

e delay value of the additional dela

to syrichronize audio ghd video signals. RNaetiming of the execution of this process de

on the audio and videg
overall value of

It depends on the a
be used and whieg

gm which device’s synchronization information
for the addition of the additional delay.

IEC 987/07

. [There
gtency

o and
value
y unit
bends
es the

should

5.2.2 information

To calcuta of the additional delay, the difference in the time code of the audio and
the vifgeo S|aI ~The source device reproduces the audio and video time codg¢ from
the signal source i3 information is transferred through the information line to the aud{o and
video|devices, the display device and the audio amplifier.

latency in each audio and video unit.

There are two types of audio and video devices. One is the device that transfers the time-
code information to the next device. The other is the device that has the additional delay unit.
Generally, 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.
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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.

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 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 video devices through the information line. In one audio and video device, the
latency information of audio and video is:

TLo+ TD, and TL, + TD,

In the| system having multiple audio video devices, the overall value of
of all the latency information of the audio video devices as:

e sum

D (TLa+TD,) and

Each [audio video device has its latency information, and th atency
information of each audio video device. The controller Icu atesith pf the
latendy information of audio and video devices. The vg it , d Dy,

is calg¢ulated from the value of that overall value of |5

5.3 [Method with IEC 60958-3

. These
ication

Subclpuse 6.3 of IEC 60958-3 specifiesdi
are SMPTE time-code information angd
cases| of synchronization with the SMP([TE tj

IEC 6P958-3 is a mono-di G i i i i hation
and has no functional j b next
audio| video device. To evice
adds |ts latency i gignal.
This bucket brig o the
current audio and video deVix is nfor ion is i i i ce.

5.4 |Method

IEC 6188 e 1394TA specification. This is one of the application
specificdtions RE 94. As IEEE 1394 is a bi-directional interface and has a packet
transmissior_stpactuxe,~various protocols are transmitted at the same time in packets including
IEC 6[1883-6. (1394 TAsspecified application specifications include the AV/C command that is

used for controlling~syStem and device.

] le and
Sample Count Transm|SS|on Protocol Ver.1.0 (document number 1999024) specifies the
transmission of the SMPTE time code in packets. This specification may be used with
IEC 61883-6.

To synchronize audio and video with latency information, the AV/C Command for AV
Synchronization Version 1.0 (document number 2005005) specifics 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.
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