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INTERNATIONAL ELECTROTECHNICAL COMMISSION

TELEVISION BROADCAST RECEIVERS AND ASSOCIATED EQUIPMENT -

IMMUNITY CHARACTERISTICS -
METHODS OF OBJECTIVE PICTURE ASSESSMENT

FOREWORD
1) [The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object/of [E is 40 _pronfote
nternational co-operation on all questions concerning standardization in the electrigal\and eIe ronicAields| To
this end and in addition to other activities, IEC publishes International Standards, Specificatipns,
Technical Reports, Publicly Available Specifications (PAS) and Guides as ‘|EC
Publication(s)”). Their preparation is entrusted to technical committees; any | teregted
n the subject dealt with may participate in this preparatory work. In } avernmental/and non-
\ ollaborates clogely
gnce wit conditions AMdetermined by
2) possible, an internatipnal
as representation from all
3) and are accepted by IEC Natipnal
Bat the technical content of [EC
hich they are used or for |any
4) mitte€s undertake to apply IEC Publications
and regional publications. Any divergence
gtonal publication shall be clearly indicated in
the latter
5) IEC provides no marking proced ppyroval and cannot be rendered responsible for |any
equipment declared to b
6) [All users should ensure|that
7) No liability shal eqplfoyees, servants or agents including individual experts fand
members of its tee ational Committees for any personal injury, property damagg or
other damage of any S ) gther direct or indirect, or for costs (including legal fees) and
isi \ Rlication)\use of, or reliance upon, this IEC Publication or any other [[EC
8) e references cited in this publication. Use of the referenced publications is
9) Attentln o.the pyssibility that some of the elements of this IEC Publication may be the subjedt of
patent™xi held responsible for identifying any or all such patent rights
The main task>ef IEC\echnical committees is to prepare International Standards. Howevel, a
teghnical committeeuhay propose the publication of a technical report when it has collecfed
dafa of a_different kind from that which is normally published as an International Standard,[for

emeple "state of 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 hilingual version of this publication may be issued at a later date.
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TELEVISION BROADCAST RECEIVERS AND ASSOCIATED EQUIPMENT -

1

IMMUNITY CHARACTERISTICS -
METHODS OF OBJECTIVE PICTURE ASSESSMENT

Scope

This Technical Report descrlbes the algorithms used for objective p|cture assessment in
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Test method for objective picture assessment
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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:

unarimnacaoad nattarne maird nattarnc:
sHperirposed-patterrs—rolepatierns;
loss of luminance and contrast;

loss of colour;

loss of synchronization.

5.1 Algorithm for superimposed patterns, moiré patterns

Tolassess picture degradation showing as a set of lines, araverage is formed|for
a defined area in the simplest case. The deviation of the™average lue of this aflea
from a reference value determined from an undisidrbed re' sexves“as a criterion| of
whether or not picture degradation is present.

Fof picture assessment according to - r pattern according to ITY-R
BT|801-1 is first converted to a suitab grey. From each colour Har,
a nectangular section is taken into whi e Yindow is positioned. The test
window is divided into column segments (see Fi

To| reliably detect picture t window is rotated by a constant angudlar
increment of 2° until 180 st
wirjdow segments will, A , Fly
parallel to the interference”h s Rroducing a significant deviation from average sighal
values. @

As|already mentioned g or column sum is determined for each segment, and
thg deviation fron a : ¢ is calculated. In addition, a regression line over|all
column sums i eq, 1e square offset of each column sum from the regression IinT is
calculated. | I f the square offsets of the column sums exceeds the correspondjng
value dejermined for-a-reference picture, a superimposed pattern or moiré pattern is detected.
The position and* size of the test window, or the test window diagonal, should be selected
su¢h that, for,an lar position of the test window, all pixels of the test window are located
within the-same colour bar of the test pattern, i.e. within the homogeneous area of the colpur

ba

. Thisrexcludes impairment of results by influences from the cross-colour region.

Aft

eT—a 180 Totatiom, thetestwindow is—shiftedverticalty, e parattettotheborders—of

he

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

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

The above procedure is repeated for each colour bat of the testattern

To|cover the complete colour bar p& ss-clo@re'ns between the bars 4qlso
haye to be analysed. For this purpose i QCaI
segments of seven pixels in height. For ) af, the position of the colour transitjon
%e and its deviation are determin i performed on the assumption of a
ssian distribution of th
reference pictures, prefe

ndard deviation .

colour tra

¢h segment over a defined numbef of
confldence interval of five times fhe
2nt if the position of colour transition in a

segment is found to ree interval of the corresponding referemce
segment

5.2

As descrlbed under\5 e,
pr fhis
type of degrdat|o ably identified. The algorithm detects grey-level errors if the

from the value of the stored reference plcture

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

edges)of lost
eribed unger
hy'S

Blgcking 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

prgduces interfering lines at 0° and 90°. The test window size ca to
exfend over the full colour bar width so that lost macroblocks in
thg cross-colour regions.

6.4 Algorithm for frozen patterns, stop of moving ele

Frgzen patterns are characterised by a stop of the W o detect this type of
picture degradation, a colour bar pattern according t s used that includep a
reg is element is effected|by
parti 8 iXel per frame, the maximum
shift being 40 pixels in either directior, is
mé[nitored by means of an edge filter. A-s no

change in the position of the colour trapsitic the picture is continuously being captured.

S

Y
§

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.

The test pattern is co

with a moving black a
of B0 pictures. é
7.1 Analysis

The methodol

1!
iod

ific

fegtures that are on
pictures ithout stress, and then compared with the same features
computéd ompi c the equipment under stress. The feature comparison provijes
pee]'::eived vide ali he video quality is then converted in binary evaluation to rajise
alarms.

In the first step, impairment features are extracted. They seek to represent typical enco
andl transmission error impairments. Usual impairments include blocking effects, false ed
and_empty or misplaced macroblocks, to black or frozen areas. Each of these impairm

ding
ges,
nts

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 sp
frequencies. Each feature is computed on the DCT luma component blocks of the picture.

atial
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