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INTERNATIONAL ELECTROTECHNICAL COMMISSION

GUIDELINE FOR SYNCHRONIZATION OF AUDIO AND VIDEO -

Part 1-1: Measurement methods for synchronization
of audio and video equipment and systems —

General
FOREWORD
1) The International Electrotechnical Commission (IEC) is a worldwide organization fo 8 izatt rising
all national electrotechnical committees (IEC National Committees) The gkje f QN mote
infernational co-operation on all questions concerning standardization in the ef{ectrical and icNields. To
thls end and in addition to other activities, IEC publishes International 3 e i 2ificqtions,
Technical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guijdes k e “IEC

Pdblication(s)”). Their preparation is entrusted to technical committees; an i i i ested

in| the subject dealt with may participate in this preparatory wqg non-
gqvernmental organizations liaising with the IEC also part|0|pate i osely
with the International Organization for Standardization (ISO ed by
adreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters p 3 ible, i tional
cdnsensus of opinion on the relevant subjects since i i i m all

interested IEC National Committees.

3) IE|IC Publications have the form of recom and are accepted by IEC Ndtional
Committees in that sense. While all reasonable effqrts \ t re that the technical content qf IEC
Pdblications is accurate, IEC cannot be the way in which they are used or fofr any
m|sinterpretation by any end user.

4) In| order to promote internatiopal uniformit i ittees undertake to apply IEC Publicgations
transparently to the maxingum e it i ir natipnal and regional publications. Any divergence

bgtween any IEC Publication @ end{ng national’or regional publication shall be clearly indicated in
the latter.

5) IEC provides no parkigg procs s approval and cannot be rendered responsible for any
edquipment declq*‘i!l i i ication.

6) Al] users should ehs(rg 2 S iti i ication.

7) N¢ liability shall atta i , employees, servants or agents including individual experfs and
members of its te § and [EC National Committees for any personal injury, property damage or
other damage,. of any wattwe whatsoevef, whether direct or indirect, or for costs (including legal fees|) and
expenses arisingnolt of the\ publication, use of, or reliance upon, this IEC Publication or any other IEC
Pyblications

8) Attentidn i wn\te_the Normative references cited in this publication. Use of the referenced publicatipns is

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subjgect of
ot be held responsible for identifying any or all such patent rights.

The | main) task of IEC technical committees is to prepare International Standardg. In
excelptional circumstances, a technical committee may propose the publication of a techpical
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
whether they can be transformed into International Standards.

IEC 62312-1-1, 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
100/1270/DTS 100/1316/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
audip and video, can be found on the IEC website.

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

transformed into an International standard,
reconfirmed,
* Withdrawn,
replaced by a revised edition, or
*+ amended.

A biljngual version of this publication ma

pachronizati

bn of

until

gc.ch” in
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INTRODUCTION

Audio and video equipment processes or reproduces the input signals of audio and video,
then outputs these signals in various forms. Audio and video equipment needs time to
process or reproduce the input signal. This time depends on the signal format, the
architecture of equipment and the design of equipment. Hence audio and video equipment
may have different output delays for audio and video signals, and this causes unsynchronised
audio and video outputs.

This Technical Specmcatlon |s the general part of the measurement method for that time
differe , cribe
spedific measurement methods for specmc audlo and V|deo equment
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GUIDELINE FOR SYNCHRONIZATION OF AUDIO AND VIDEO -
Part 1-1: Measurement methods for synchronization

of audio and video equipment and systems —
General

1 Scope

This|part of 62312 gives guidelines for methods of synchronization of aud

This|Technical Specification describes general measurement method ization

of aydio and video equipment.

2 Normative references

The hent.
For ¢ ition
of thp
IEC/TS 62312-2, Guideline for synch ; t j : 5 for
sync

3 Terms and definition

For {he purposes of t ferms and definitions apply. Also the terms

and gefinitions given i

3.1
EUT
equi

4.1
4.1.1

4.1.1.4 Voltage

The supplied AC power voltage shall be the fixed value of the region where the equipment
under test is used. The supplied DC power voltage shall be the fixed value specified by the
manufacturer. The tolerance shall be within £1 % in both cases. If this tolerance does not
affect the results of measurement, the tolerance can be within £5 %.

4.1.1.2 Frequency

The frequency of the AC power supply shall be 50 Hz or 60 Hz and the fluctuation shall be
within £2 %.
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.3 Waveform distortion

.31 AC power supply

The waveform of the AC power supply shall be a sine wave in which the harmonic content is
2 % or less.

411

3.2 DC power supply

The ripple voltage shall be 0,1 % or less.

4.1.2
4.1.2

The

4.1.2

The
the Vi

The

4.2

If sp
be s

NOTH

conditi

4.3

Geng
man

Environmental conditions
1 Environmental air condition
environmental conditions for measurements shall be:

Ambient temperature: 20°C + 1

Relative humidity: 60 9

Air pressure: 96

.2 Warm up

.3 Initializatio

equipment unc:er e
Specific condi
ecific conditions\a
becified.

pral settings for equipment shall be set to the default setting which is specified by
ifacturer, normally centre position. If there will be no special indication and the func

bro if

shall

becial

the
tions

that

ffect the results of measurement, all of the controllers shall bhe switched off

4.4

Specific settings

If specific equipment has its own specific settings, it shall be set to have the results of
measurement regarding the specific settings. The other subparts of |IEC 62312-1 specify

spec

ific settings for specific equipment.
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5 Measurement methods

5.1 General block diagram
Inputs Outputs
Video | Video
Test " >
. Measuring
signal . EUT . instruments
source Audio Audio
AN
Figure 1 — General block diagram for measure
The
diffef
appl
test 5
outp
the BEUT.
5.2 | Test signal source and test signa
5.2.1 General
The |test signal source p

mea
EUT

The
that
The

be de

requ
The

and
defa

5.2.2

Whe

suring. The content, 4 3t signal are different depending o

signe

e assignal generator is applied to an EUT that has a signal input, the format of o

an appropriate signal interface on the EUT.

5.2.3 Test disc

signals as a reference signj‘l for

time
5 are
hese
b the
from

the

ignals

FUT.
ould
this

rmat
the

Utput
ough

Where a test disc is applied to EUT that is a disc player, the test disc format should be
appropriate for EUT.
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5.3 EUT

5.3.1 Equipment

5.3.1.1 General

In this Technical Specification, the EUT is an audio and video device that consists of audio

and video units. Each unit includes latency and delay. The model of audio and video device is
defined in IEC 62312-2.

Figure 2 shows a simplified model of an audio and video device based on the definition of

IEC 23422

Inputs Audio and video device Outputs
Video Video
—» TLy + TDy,
I
Audio TLy + TDy -
—>
a

IEC 347/08

The fotal latency and the delay of the

Key
TLy i the total latency of video
TDy i$ the total delay of video

TLg i the total latency of audjo

Tdg i the total delay iﬁaud 0

Latepcy and delay are de

The jaudio ang video de\ ice elay
and |atedcy: ( ed in
each of audj i i ideo
device at the M i i ideo

outpypt signals.

The putputs from the source device are audio and video signals in analogue or digital forn

—

5.3.1.2 Category of audio and video device
5.3.1.21 Source device

Audio and video devices are categorized into specific types of devices.

Figure 3 shows the source device and the signal source which is the input to the source
device. The signal source can be in various forms. In case of disc player, disc is a signal
source. In case of tuner, received and decoded broadcasting signal is a signal source.
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Source device Outputs
Video Video
> TLy + TDy > {4+ TLy*+ TDy
Signal ;
source 1 Audi
> TLg + TD, udio
Audio > 1+ Tla* 1Dy

Figure 3 — Source device

IEC 348/08

5.3.1.

Figu
reprq

5.3.1

Figu
and

2.2 Display device

‘e 4 shows the display device. The outputs from this device ar
duced as sound and visual images realized by a display unit aRd

Display device

dio and v
ke

N

0 Sid

nals

Inputs N
11+ TLy + TDy \ \
Video
—> TLy + TDy, > m »{\ Disglay unit
4] \
Audio
— TLg + TDg Speakers

2.3

IEC 349/08

hese signals are
el

2. Recarder devi
'e53hows C

age
adtput. The total delay and latency are the sums of

eacH of the total e recording part and the playback part, as identifigd
by suffix R for thexecurd a d’P for the playback part. In order to measure the
recofding pact detay\ the.muwopitos outputs are used.
\ Recorder device
Inputs ) Output
pu ordipg part Playback part utputs
Vid Vid
deo | [Ty + TR R o| (7L, + TD)p o q+TL D,
1 Storage
Audio (TLa + TDg)R > » (TLg + TDa)p Audio
> {4+ TLy+ TDy
_ Monitor outputs EC 350/08
Figure 5 — Recorder device
5.3.2 Compound equipment

Equipment may consist of multiple audio and video devices. Generally the EUT is defined as
the device between the first input and the final output. When it is required to measure the EUT
from the second or later input to before the final output, those inputs and outputs should be
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the subject of measurement. Figure 6 shows compound equipment that consists of multiple (n
devices) audio and video devices.

For instance, equipment such as a TV with a video recorder consists of TV tuner as a source
device, recorder device and display device.

First inputs Audio and video device 1 First outputs
| 1
Video | | Video
> : (TLy + TDy)1q : » 1+ (TLy *+ TDy)4
1 1
1 ]
Audiol ' ' Audio ]
> ; (TLa + TDa)1 ; > 1+ (T Ra)1
1 1
1 1
| o o o o o o o e e e e e e o2 1
ath indut Audio and video device n Fifia
rFe----s================ 1
1 1
1 1 H
Vided O\O . (TLy + TDy), : &m + TDy)q + ~ + (TLy 4
> | | KZ
1 1
1 1
. ! ! udio
Audio F;— (TLa + T%)»\ ’,\(\K d/\\) » 14 (TLy + TDg)q + ~ + (TLg
Ll 1 1
1 \\,
D SO -

5.4
5.4.1
The
and
mea
calcl

Vi

whelle

Measurin<>st !

General

pou

e 2. The measuring instruments should have a capabili
t signal, that is a processed or reproduced signal of the

equipment

TDy)y

+ TDa)y

IEC 351/08

ency
ty to
nput
pr, a

T4 s g time vatue thatndicates the totat fatency and defay of the video against the aud

5.4.2

Measurement of signal

The forms of output signals are analogue or digital. When it is in analogue form, the
measuring instruments are a video analyser, audio analyser or oscilloscope. When they are in
digital form, they are signals in a digital interface. The signal format of a digital interface will
be a specific format depending on each interface format. The measuring instruments should
have a capability to measure these signals.

5.4.3

Measurement of reproduced signal

To measure the output of the reproduced audio and video signals, measuring instruments
should have a capability to measure sound and visual images.
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To measure sound, an acoustic to an electrical (A/E) transducer is applied. If the acoustic
spatial delay is out of the subject of the measurement, the electrical signal of the audio is
applied to measure sound.

To measure visual image, an optical to electrical (O/E) transducer is applied. The O/E
transducer senses the visual image on the display unit. Which part of the visual image should
be the subject of the measurement depends on the test signal contents.

Oscilloscope or other measuring instruments are used to measure these converted electrical
signals.

' Display device ) )
k Visual image

Display unit Aﬁj O/E <

Video driver

Y

A 4

—» Audio driver * Speakers
I
]

Electrical signal
IEC 352/0,

5.4.4 Specific require

The form and format o puts from EUT vary depending on the kind of

depends on the test signal.

EUT| The content:ft
The measurementins ; a capability to measure the outputs from the EUT.
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