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INTERNATIONAL ELECTROTECHNICAL COMMISSION

TELEVISION BROADCAST RECEIVERS AND ASSOCIATED EQUIPMENT -

IMMUNITY CHARACTERISTICS -
METHODS OF OBJECTIVE PICTURE ASSESSMENT
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8) Attention is d e references cited in this publication. Use of the referenced publigations is
indis

9) Attenti othe puyssibility that some of the elements of this IEC Publication may be the subject of
patentrights. \ & held responsible for identifying any or all such patent rights.

The mai 5f IEC\echnical committees is to prepare International Standards. However, a

technidal committeeuhay propose the publication of a technical report when it has c

llected
data ofla’different kind from that which is normally published as an International Stand(Fard, for

examplestateof the—art™:

CISPR 29, which is a technical report, has been prepared by CISPR subcommittee I:
Electromagnetic compatibility of information technology equipment, multimedia equipment and

receivers.

The text of this technical report is based on the following documents:

Enquiry draft Report on voting
CISPR/I/104/DTR CISPR/I/119/RVC

Full information on the voting for the approval of this technical report can be found in the

report on voting indicated in the above table.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in
the data related to the specific publication. At this date, the publication will be

« reconfirmed;

* withdrawn;

+ replaced by a revised edition, or
*+ amended.

A bilindual version of this publication may be issued at a later date.
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TELEVISION BROADCAST RECEIVERS AND ASSOCIATED EQUIPMENT -
IMMUNITY CHARACTERISTICS -
METHODS OF OBJECTIVE PICTURE ASSESSMENT

1 Scope

This Technical Report describes the algorithms used for objective picture assessment in
immunity tests of analogue and digital TV broadcast receivers and associated equipment.

of CISPR 20. The method of objective picture assessment described in\th
the same interference mechanism and is based on the same waf [
specifigd in CISPR 20. Objective picture assessment, therefore, co
the suljjective method and offers the advantage of direct correlatio

2 Ndrmative references

The following referenced documents are indispensable/fg e ument.
For dated references, only the edition cited appljes, edition
of the neferenced document (including &h e

CISPR g ment —
Immunlity characteristics — Limits and njethods ot

Amendment 1 (2002)

ITU-R [BT.500-10, Methodklogy sibjecti evision

pictures
ITU-R 3T.801—‘I ng with
Recommendations’|

3 Ab

For thel p

CCVS Posite colour video signal

ominance, video, blanking and sync signal)
DCT discrete cosine transform
EUT equipment under test
HSL hue, saturation, luminance (colour space model)
SSCQE (single stimulus continuous quality evaluation)

4 Test method for objective picture assessment

Objective picture assessment is based on comparison with a reference picture or a reduced
reference picture.

Both the reference picture and the test picture can be recorded from the EUT monitor by
means of a video camera or at the EUT's video output (CCVS) direct.

1 See Amendment 2 to CISPR 20:2002, to be published.
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The recorded test picture is digitised, and deviations from a stored reference picture are
determined by means of the picture assessment algorithms described below. An alternative
methodology computes the deviation from specific features determined on both the reference

picture and the picture to assess.

5 Methodology for detection of analogue picture degradations

Analogue picture degradations are defined as:

— superimposed patterns, moiré patterns;
— loss of luminance and contrast;

— losg of colour;
— losg of synchronization.

5.1 Igorithm for superimposed patterns, moiré patterns

To ass i i i i , VIS i walue’is forfned for
a defin : felc I alue of this area
from a i i re) sexves“as a critdrion of
whethelr or not picture degradation is present

For pic i - r pattern according tq ITU-R
BT.801}1 is fi i grey. From each colqur bar,
a rectangular sect|on is taken into whi e Yindow is positioned. Tlhe test
window i

To reli i & e i e st window is rotated by a constant angular
increme i N i . picturéndegradation in the form of lines, the test
window ill, e #dngles measured, be aligned approximately
paralle i e’ [} s~Rproducing a significant deviation from averagg signal

values.

g or column sum is determined for each segme
2 is calculated. In addition, a regression line ¢

As alre|
the devi
column

calculif I f the square offsets of the column sums exceeds the corresy
value dejerqined fora reference picture, a superimposed pattern or moiré pattern is de

The pdsiti ind siZze of’ the test window, or the test window diagonal, should be s
such that, lar position of the test window, all pixels of the test window are
within fhe’same colour bar of the test pattern, i.e. within the homogeneous area of thg

nt, and
ver all
line is
onding
tected.

elected
ocated
colour

bar. Thlisr\excludes impairment of results by influences from the cross-colour region.

After a 180° rotation, the test window is shifted vertically, i.e. parallel to the borders of the

colour bar section, by a length increment of half the test window height. In its new p

osition,

the test window is again rotated by 180°, and a measurement is performed for each angular
increment. By repeatedly shifting the test window within the colour bar section, virtually the

complete colour bar is covered.
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\ Segment

Test window

Rectangular sectiq

The ab

To coVi

Figure 1 — Colour bar pattern with i
for detection of analog picture—<

bve procedure is repeated for each colour bafk of the test\pattera

er the complete colour bar p8

ss-clot@re'ns between the bars also

have tp be analysed. For this purpose colot regions are divided into ertical
segments of seven pixels in height. For ) af, the position of the colour transition
edge gnd its deviation are determin i performed on the assumpti{:l of a
Gaussipn distribution of the colour tra ¢h segment over a defined number of
referenjce pictures, prefe confldence interval of five times the
standard deviation o. eht if the position of colour transitipn in a
segment is found to|bw i \fidenee interval of the corresponding reference
segment.

5.2 Igorithm for’los inance and contrast

As de crlbed under\5 bar pattern is converted to a suitable colour|space,
prefer luminance or contrast directly affects the grey level, |so this
type of ably identified. The algorithm detects grey-level errorg if the
grey lejg Rinimum of +5 grey tones from the grey level of the stored reference
picture tion of 8 Bit (256 grey tones).

53

Colourlerrors _are identified hy r‘hnr‘king the hue of each colour contained in the colbur bar

pattern. To this effect, the test window is additionally converted to another colour space,
preferably HSL. The algorithm detects colour errors if the hue deviates by a minimum of £10°
from the value of the stored reference picture.

5.4 Algorithm for loss of synchronisation

Synchronisation errors or total sync loss manifest themselves by the loss of one or more
colour components. The algorithm detects loss of colour components if the hue deviates by a
minimum of £10° from the value of the stored reference picture. Total loss of sync is present if

the gre

y level drops below 30 in all colour bars (black screen).


https://iecnorm.com/api/?name=e8a5bc7a2b16b0c31b52b326ac37f943

-8- TR CISPR 29 © IEC:2004(E)

6 Methodology for detection of digital picture degradations

Digital picture degradations are defined as:

— blocking;
— frozen patterns, stop of moving element, blocking in moving element;
— total loss of picture, irrecoverable data stream error.

6.1 Algorithm for blocking

of lost
i under

Blocking is characterised by the loss of macroblocks (e.g. 8 x 8 pixelsy.
macroblocks show as interfering lines that can be detected using the
5.1. Rotating the test window is not necessary here as the loss g
producgs interfering lines at 0° and 90°. The test window size ca € hded to
extend|over the full colour bar width so that lost macroblocks wi \ also in
the crops-colour regions.

6.2 Algorithm for frozen patterns, stop of moving ele
Frozen| patterns are characterised by a stop of the type of
picture|degradation, a colour bar pattern according t s used that includes a
rectang is element is effe¢ted by
partiall 8 i dixel per frame, the maximum
shift bging 40 pixels in either direction, Th dge) is
monitored by means of an edge filter. e is no
changd in the position of the colour trapsiti S ptured.

IEC 1179/04

Figure 2 — Colour bar pattern with moving element
for detection of digital picture degradation

6.3 Algorithm for total loss of picture, irrecoverable data stream error

Total loss of picture means a drastic change in the grey-level characteristics. This type of
picture degradation can also be interpreted as extreme blocking and therefore be detected by
means of the algorithm described under 6.1.
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7 Alternative methodology for detection of digital picture degradations

71 Test pattern

To be able to detect frozen pictures due to digital degradations, CISPR 20 recommends the
use of a colour bar test pattern including a moving element. The following described quality
assessment method uses the test pattern represented in Figure 3.

.801-1,
period

The tegt pattern is co

with a moving black a
of 30 p|ctures. é

7.2 Analysis

The m 3 specific
feature i perceived video impairments. Features are first compyted on
picture i ithout stress, and then compared with the same fgatures
compufé the equipment under stress. The feature comparison pfovides

perceiied Wwide ali 'he video quality is then converted in binary evaluation tp raise
alarms

In the first/step, impairment features are extracted. They seek to represent typical epcoding
and transmission error impairments. Usual impairments include blocking effects, false edges,
and empty or misplaced macroblocks, to black or frozen areas. Each of these impairments
affects picture contents in a specific way. Based on this assumption, a set of four parameters
that seek to track these impairments has been defined, with computationally efficient
algorithms: the process analyses all pictures in real time to track all transmission errors.

These parameters are based on a DCT blocks-based transform. Such an analysis in the
transformed domain has the advantage of being close to the principle that MPEG uses for the
compression, and to integrate other features like the human eye sensibility to spatial
frequencies. Each feature is computed on the DCT luma component blocks of the picture.
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