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National foreword

This British Standard is the English language version of EN 61146-3:1997. It 
is identical with IEC 61146-3:1997.
The UK participation in its preparation was entrusted by Technical Committee 
EPL/100, Audio, video and multimedia systems and equipment, to 
Subcommittee EPL/100/2, Recording, which has the responsibility to:

— aid enquirers to understand the text;
— present to the responsible international/European committee any 
enquiries on the interpretation, or proposals for change, and keep the UK 
interests informed;
— monitor related international and European developments and 
promulgate them in the UK.

IEC 61146 consists of the following parts:
— Part 1: Non-broadcast single-sensor cameras;
— Part 2: Two and three sensor professional cameras;
— Part 3: Non-broadcast camera-recorders;
— Part 4: Automatic functions of video cameras and camera recorders;

A list of organizations represented on this subcommittee can be obtained on 
request to its secretary.
From 1 January 1997, all IEC publications have the number 60000 added to 
the old number. For instance, IEC 27-1 has been renumbered as IEC 60027-1. 
For a period of time during the change over from one numbering system to the 
other, publications may contain identifiers from both systems.
Cross-references
Attention is drawn to the fact that CEN and CENELEC Standards normally 
include an annex which lists nonnative references to international publications 
with their corresponding European publications. The British Standards which 
implement these international or European publications may be found in the 
BSI Standards Catalogue under the section entitled “International Standards 
Correspondence Index”, or by using the “Find” facility of the BSI Standards 
Electronic Catalogue.
A British Standard does not purport to include all the necessary provisions of 
a contract. Users of British Standards are responsible for their correct 
application.

Compliance with a British Standard does not of itself confer immunity 
from legal obligations.

Summary of pages
This document comprises a front cover, an inside front cover, pages i and ii, 
the EN title page, pages 2 to 32, an inside back cover and a back cover.
This standard has been updated (see copyright date) and may have had 
amendments incorporated. This will be indicated in the amendment table on 
the inside front cover.

Amendments issued since publication

Amd. No. Date Comments
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Foreword

The text of document 100B/52/FDIS, future 
edition 1 of IEC 61146-3, prepared by SC 100B, 
Recording, of IEC TC 100, Audio, video and 
multimedia systems and equipment, was submitted 
to the IEC-CENELEC parallel vote and was 
approved by CENELEC as EN 61146-3 
on 1997-10-01.
The following dates were fixed:

Annexes designated “normative” are part of the 
body of the standard. Annexes designated 
“informative” are given for information only. 
In this standard, Annex ZA is normative and 
Annex A is informative. 
Annex ZA has been added by CENELEC.

Endorsement notice
The text of the International Standard 
IEC 61146-3:1997 was approved by CENELEC as a 
European Standard without any modification.

— latest date by which the 
EN has to be 
implemented at national 
level by publication of an 
identical national 
standard or by 
endorsement (dop) 1998-07-01

— latest date by which the 
national standards 
conflicting with the EN 
have to be withdrawn (dow) 1998-07-01
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Introduction
A camera-recorder is a combination of several 
devices, such as a video camera, video recorder, 
microphone and an electronic or through-the-lens 
(TTL) viewfinder. The appropriate measurements 
should be adopted for the following cases:

a) The camera section only is used as a video 
camera in the monitoring mode. The methods of 
measurement should be in accordance with 
IEC 61146-1.
b) The camera-recorder has both a playback 
capability and an audio-video 
microphone/camera output, which may be 
electronics-to-electronics (E to E), passing 
through the recorder, but not recorded on the 
tape. Audio and video inputs may, or may not, be 
provided. The methods of measurement of all 
characteristics of the complete unit should be in 
accordance with this standard.
c) The camera-recorder has no playback facility. 
The tape containing the test signals is played 
back on a high quality calibrated player. 
Measurements are made on the playback signal 
in accordance with this standard.

1 General

1.1 Scope
The measuring methods described in this part of 
IEC 61146 concern the assessment of the 
performance of non-broadcast camera-recorders 
(NTSC/PAL/SECAM). The appropriate 
measurements are to be applied according to 
whether the camera-recorder has a tube or 
semi-conductor camera. In the case of a 
camera-recorder without playback capability, the 
details of the separate player used for the 
measurements shall be stated. In this standard, the 
characteristics apply to the camera-recorder as a 
complete entity.
This standard defines test patterns and 
measurement conditions so as to enable the 
comparison of the results of measurements. The 
standard does not specify limiting values for the 
various quantities for acceptable performances, 
since that is not the object of this standard. The 
methods of measurement are designed to enable the 
assessment of the performance of the 
camera-recorder by using the lens for input and any 
available output from the device (e.g. separate 
luminance and chrominance signals or composite 
signal output).

1.2 Normative references
The following normative documents contain 
provisions which, through reference in this text, 
constitute provisions of this part of IEC 61146. At 
the time of publication, the editions indicated were 
valid. All normative documents are subject to 
revision, and parties to agreements based on this 
part of IEC 61146 are encouraged to investigate the 
possibility of applying the most recent edition of the 
normative documents indicated below. Members of 
IEC and ISO maintain registers of currently valid 
International Standards.
IEC 60068-1:1988, Environmental testing — 
Part 1: General and guidance. 
IEC 60107-1:1977, Recommended methods of 
measurement on receivers for television broadcast 
transmissions — Part 1: General considerations — 
Electrical measurements other than those at audio-
frequencies. 
IEC 60268-1:1985, Sound system equipment — 
Part 1: General. 
IEC 60268-4:1972, Sound system equipment — 
Part 4: Microphones. 
IEC 60268-8:1973, Sound system equipment — 
Part 8: Automatic gain control devices. 
IEC 60386:1972, Method of measurement of speed 
fluctuations in sound recording and reproducing 
equipment. 
IEC 60735:1991, Measuring methods for video tape 
properties. 
IEC 60756:1991, Non-broadcast video tape 
recorders — Time base stability. 
IEC 61041-1:1990, Non-broadcast video tape 
recorders — Methods of measurement — 
Part 1: General video (NTSC/PAL) and audio 
(longitudinal) characteristics. 
IEC 61041-2:1994, Non-broadcast video tape 
recorders — Methods of measurement — 
Part 2: Video characteristics chrominance SECAM. 
IEC 61041-3:1993, Non-broadcast video tape 
recorders — Methods of measurement — 
Part 3: Audio characteristics for FM recording. 
IEC 61146-1:1994, Video cameras 
(PAL/SECAM/NTSC) — Methods of 
measurement — Part 1: Non-broadcast single-sensor 
cameras. 
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1.3 Conditions
1.3.1 Environmental conditions

All measurements shall be carried out within the 
environmental conditions specified by the 
manufacturer. The ambient temperature and 
relative humidity during testing shall be noted with 
the test results. Other details of the test 
environment may be included if relevant. The 
recommended ambient temperature is 20 °C ± 2 °C 
according to IEC 60068-1. An adequate warm-up 
time shall be allowed.

1.3.2 Performance of measurement

Unless otherwise stated, the measurements shall be 
carried out as follows.
Measurements of the performance of the complete 
unit shall be made on the playback signal from the 
recorder section immediately after recording, on the 
same unit if it has playback capability. Where a 
camera output is available, the camera should be set 
to the optimum conditions before making the test 
recording. Where no camera output is available, it 
may be necessary to make a series of recordings at 
different camera settings to establish optimum 
settings for the camera before making the test 
recording.
Measurements related to camera performance only 
are assumed not to be affected by the recorder 
section. These measurements shall be made on the 
camera output signal only. Where no camera output 
is available, the measurements shall be made by 
recording the camera signals on the video tape and 
making the measurements on the playback signal.
The above-mentioned measurements shall be made 
when the camera is shooting the test chart 
appropriate to the characteristic to be measured. 
Each test pattern used shall be specified, together 
with the lighting conditions (illumination intensity, 
correlated colour temperature, etc.).
Automatic measurement methods are under 
development and consideration.

1.3.3 Conditions of shooting

Unless otherwise stated the conditions shall be as 
follows.

The subject illumination of a reflective test chart 
shall be 2 000 lx ± 5 %. The luminance of a 
transparent test chart, at peak white, shall 
be 636 cd/m2 ± 5 %. The non-uniformity of the 
subject illumination shall be less than 5 %. The 
correlated colour temperature of the light source 
shall be 3 100 K ± 100 K. The white balance of the 
unit under test shall be set manually or 
automatically to 3 100 K ± 100 K. The test chart 
shall be shot by the camera so that the frame 
delineated by the arrows exactly coincides with the 
edges of the picture displayed on the video monitor 
in underscan mode.
The focus control shall be in auto or manual mode 
with optimum focus setting. The iris control shall be 
in auto or manual mode. In order to obtain the 
desired exposure level, it may be advantageous to 
add an illuminated white card or a black area, and 
also to adjust the lens zoom, so that the 
measurement is not dependent on exactly filling the 
screen to the arrows of the test chart.
The gain control, if any, shall be set to “0 dB” gain. 
The optical filter, if any, shall be set to “open 
position”.

1.3.4 Reference conditions

For the measurement of the camera performance, 
the reference luminance level on the camera output 
is assumed to be 700 mV peak-to-peak for PAL and 
SECAM systems, and 714 mV peak-to-peak for the 
NTSC system (from blanking level to peak white). 
In playback mode, each camera-recorder has its own 
individual output level; thus the audio and video 
output levels specified for the equipment under test 
are used as the reference levels. A gray scale chart 
and a specified audio signal shall be used to obtain 
a consistent reference level.

1.3.5 Magnetic tape

The type of magnetic tape used for measurement 
shall be commonly available and stated, together 
with the results of measurement.
NOTE 1 The type of magnetic tape recommended by the 
manufacturer of the unit under test is assumed to be available.
NOTE 2 If a reference tape is available, a test of the playback 
section should be made to verify the main performance 
characteristics (output level, amplitude/frequency response, 
distortions, time base errors). This verification procedure should 
be implemented on the separate player used if the unit under test 
has no playback facility.

1.3.6 Audio measurements

All measurements shall be made in an anechoic 
room using the circuit arrangements shown in 
Figure 10, Figure 12, Figure 13, Figure 15, 
Figure 16, Figure 18, and Figure 21.
The rated output level shall be as specified by the 
manufacturer of the equipment under test.
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2 Video characteristics of the complete 
unit
The measurement of these characteristics shall be 
performed in accordance with IEC 61146-1, 
Figure 1 of IEC 61041-1 and IEC 61041-2 (as 
appropriate) by measuring the video playback 
signal. Several recordings may have to be made to 
arrive at the appropriate camera adjustments and 
illumination level to yield the required playback 
signal. The measurements for the following 
characteristics are described in the clauses listed in 
following table.

Parameters to be measured IEC 61146-1 Clause
IEC 61041-1

or 
IEC 61041-2 Subclause

2.1 Luminance sensitivity 4

2.2 Luminance resolution 5

2.3 Luminance signal-to-noise ratio 6

2.4 Luminance amplitude/frequency response 7

2.5 Luminance waveform distortions 8

2.6 Luminance gamma characteristics and non-linearity 9

2.7 Luminance drop-out compensation 2.8

2.8 Luminance white clipping and compression rate 10

2.9 Luminance dynamic range and contrast range 11

2.10 Luminance white non-uniformity 12

2.11 Chrominance signal-to-noise ratio 13

2.12 Chrominance amplitude/frequency response 14

2.13 White and black balance 15

2.14 Colour and white reproduction non-uniformity 16

2.15 Grey-scale non-purity (white tracking error) 17

2.16 Colour reproduction 18

2.17 Luminance and chrominance moirés 19
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3 Video characteristics related to the 
camera part only
The measurement of these characteristics shall be 
performed according to IEC 61146-1 by measuring 
the camera output signal. If no camera output is 
available, the video playback signal shall be 
measured. In this case, several recordings may be 
necessary to arrive at the appropriate adjustment of 
the camera and/or illumination.
The number of the relevant clauses of IEC 61146-1 
are given in brackets.
3.1 (20) Lag
3.2 (21) Sticking (image retention)
3.3 (22) Blooming
3.4 (23) Smearing
3.5 (24) Geometric distortions

4 Other anomalies due to the recorder 
section
4.1 Chrominance to luminance 
intermodulation (PAL/NTSC)

4.1.1 Characteristics to be specified

The degree of intermodulation between the 
luminance FM carrier and the down-converted 
chrominance carrier, being demodulated as 
unwanted luminance signal. The frequencies of 
these unwanted signals are fc and 2 fc, where fc is 
the frequency of the down-converted chrominance 
carrier.

4.1.2 Method of measurement

The circuit arrangement and the test pattern shall 
be as shown in Figure 1. The test pattern shall be a 
uniform white pattern which shall be shot through 
a red colour filter (Kodak Wratten No. 25). The 
conditions for shooting shall be those specified 
in 1.3. The values V r.m.s. of the amplitudes of the 
intermodulation signals, having frequencies fc and 2 
fc, shall be measured by a spectrum analyzer, during 
playback of the tape section where the test pattern 
has been recorded. The spectrum analyzer shall be 
preceded by a gating circuit to select only the signal 
during the flat portion of the 50 % grey level. The 
gating circuit shall be followed by a low-pass filter 
that attenuates the spectral components of the 
composite video.

The low-pass filter shall have a nominal cut-off 
frequency of 2,8 MHz (– 3 dB). The colour 
sub-carrier frequency fsc shall be suppressed 
by 40 dB. The IF bandwidth of the spectrum 
analyzer shall be 30 kHz. It is recommended that a 
digitizing spectrum analyzer is used in the 
“maximum hold” mode. The reference level Vref 
shall be the amplitude of the 100 % white output 
picture signal, i.e. from blanking level to white level. 
The intermodulation ratio IM is defined as the ratio 
of the reference level to the peak-to-peak amplitude 
of the intermodulation signal, expressed in decibels.

a) If the chroma level is within 100 % ± 15 %, the 
intermodulation IM shall be calculated by means 
of the formula:

In practice, it is difficult to obtain an input 
chroma level of 100 % and input luminance level 
of 50 %, because each camera-recorder has a 
different initial level of chroma and luminance, 
and also a different iris control system. However 
differences in luminance level (40 % to 80 %) 
strongly influence the intermodulation 
measurement.
b) If the input chroma level is other 
than 100 % ± 15 %, two types of pattern (having 
different saturations) shall be shot to obtain two 
different chroma levels between 50 % and 120 %. 
In principle, the phase of the colour signal has no 
effect on the intermodulation. The 
intermodulation IM at the input chroma level 
of 100 % shall be calculated according to the 
linear relation, that is:

where
Vc is the input chroma level, expressed as a 
percentage.

These measurements shall be made while 
reproducing the previously recorded test signal.

4.1.3 Presentation of results

The measurement results shall be expressed as 
follows:

— the intermodulation ratio IM in decibel for fc 
and 2 fc;
— the input chrominance level as a percentage;
— the input luminance level as a percentage;
— the type of video tape used for the 
measurement.
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