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INTERNATIONAL ELECTROTECHNICAL COMMISSION

TELEVISION BROADCAST RECEIVERS AND ASSOCIATED EQUIPMENT -

IMMUNITY CHARACTERISTICS -
METHODS OF OBJECTIVE PICTURE ASSESSMENT
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)

B)

D)

This redline version of the official IEC Standard allows the user to identify the change
made to the previous edition. A vertical bar appears in the margin wherever a change ha
been made;. Additions are in green text, deletions are in strikethrough red text.

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization coniprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote internationa
co-operation on all questions concerning standardization in the electrical and electronic fields. T¢"this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Thei
preparation is entrusted to technical committees; any IEC National Committee interested in the,Subject dealt with
may participate in this preparatory work. International, governmental and non-governmental.organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Intetnational Organization fo
Standardization (ISO) in accordance with conditions determined by agreement betwéen the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internationa
consensus of opinion on the relevant subjects since each technical committee has representation from al
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC Nationa
Committees in that sense. While all reasonable efforts are made te’ ensure that the technical content of IEQ
Publications is accurate, IEC cannot be held responsible for theyway in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their nationalhand regional publications. Any divergence between
any IEC Publication and the corresponding national or regienal publication shall be clearly indicated in the latter

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access_te, IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest'edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees apd NEC National Committees for any personal injury, property damage o
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicatien) use of, or reliance upon, this IEC Publication or any other IEC Publicationg.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications ig
indispensable for the correctapplication of this publication.

Attention is drawn to the pogsibility that some of the elements of this IEC Publication may be the subject of paten
rights. IEC shall not bé held responsible for identifying any or all such patent rights.
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The main task of IEC technical committees is to prepare International Standards. However, a
technical committee may propose the publication of a Technical Report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "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.

This second edition cancels and replaces the first edition published in 2004. This editign
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the)previous
edition:

h) update of the references, and

b) editorial improvements.

The text of this Technical Report is based on the following documents;

Draft TR Report on voting
CIS/1/634/DTR CIS/1/638/RVDTR

Full information on the voting for the approval of this Technical Report can be found in the
Feport on voting indicated in the above table.

This document has been drafted in accordancexwith the ISO/IEC Directives, Part 2.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
he specific document. At this date, the~document will be
p reconfirmed,

p  withdrawn,

p replaced by a revised'edition, or

p amended.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understanding
of itsscontents. Users should therefore print this document using a colour printer.
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TELEVISION BROADCAST RECEIVERS AND ASSOCIATED EQUIPMENT -
IMMUNITY CHARACTERISTICS -
METHODS OF OBJECTIVE PICTURE ASSESSMENT

1 Scope

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

The algorithms used were developed on the basis of the specifications originally\included in
Annex K of CISPR 20:2002/AMD2:2004, the later edition of which has been réplaced by
CISPR 35:2016. The method of objective picture assessment described in thatjannex employs
he same interference mechanism and is based on the same wanted signal definition ag
specified iIn—CISPR-20 CISPR 35 for subjective picture assessments Objective picture
hssessment, therefore, constitutes an alternative to the subjective-method and offers thg
hdvantage of direct correlation to the subjective method.

2 Normative references

CISPR  20-2002 Sound—and television bhroadreast receivers and associated—eaqguinment
o LS, oA ARG 18 eVHSIoR—proaacast—FreceVe s anaasSsSocatea—equipme
T'LJ-R BT 500-10  Methodoloagyv foprthe sybiective assessment of the aualitvy of televisio
o ov U et oGor0 gy o stre—StofectiYe asSsesSshe o tAe—qtaity—oO—1e/eVsSio
U BT 801-1  Test sigpals for-diaitallvy—encoded—colour-television—sianals conforming—witH
oo U5 ES-SIgHS o algiatty—eRcoaea—-corotH—tereVSton—S1gRaS—GoRHorRHAG—WHY

There are no normativeé references in this document.

3 Abbreviated terms

-or the-purposes of this document, the following abbreviated terms apply.

DCT _discrete cosine transiorm
EUT equipment under test
HSL hue, saturation, luminance (colour space model)

SSCOE (si : : ’ luati
4 Test method for objective picture assessment

Objective picture assessment is based on comparison of the picture displayed on an EUT with
a reference picture or a reduced reference picture.
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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{CC\/S)-direct if it has one.

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.

A obls ol 1 £ alak FiH £ 1 HP. ol P P H
M NWITUITUUVUIUYYy TUT UTLTLLUIVIT UT dildiIUgutT pPIviulc ucyriauativiio

5.1 General
Analogue picture degradations are defined as:

- superimposed patterns, moiré patterns;
- loss of luminance and contrast;
- loss of colour;

- loss of synchronization.
5.2  Algorithm for superimposed patterns, moiré patterns

To assess picture degradation showing as a set of lines, an’average signal value is formed fof
h defined area in the simplest case. The deviation of the average signal value of this area from
A reference value determined from an undisturbed pictufe serves as a criterion of whether of
hot picture degradation is present.

For picture assessment according to this method, the colour bar pattern-accerdingtotTJ-R
BT-801-1 used for the test is first converted_to a suitable colour space, preferably grey. From
pach colour bar, arectangular section is takén into which a rectangular test window is positioned.
The test window is divided into column seégments (see Figure 1).

To reliably detect picture degradation, the test window is rotated by a constant angulaj
ncrement of 2° until 180° is attained. For picture degradation in the form of lines, the test
vindow segments will, in the case of one of the angles measured, be aligned approximately
barallel to the interferencetlines, thus producing a significant deviation from average signa
values.

As already mentioned;y an average value or column sum is determined for each segment, and
he deviation from.areference value is calculated. In addition, a regression line over all column
sums is formed, and the square offset of each column sum from the regression line is calculated
f the sum ‘ef-the square offsets of the column sums exceeds the corresponding value
Hetermined\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 such
hat, for any angular position of the test window, all pixels of the test window are located within
hesame cotour barof thetest patterm, e-withim the-homogeneousarea of the cotour bar—T s
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 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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Test window Segment

Rectangutar

section

IEC

Figure 1 — Colour bar pattern with test'elements
for detection of analog picture degradation

The above procedure is repeated for each colour bar of the test pattern.

To cover the complete colour bar pattern, the-ergss-colour transition regions between the bars
hlso have to be analysed. For this purpose, the-eress-celour transition regions are divided intg
vertical segments of seven pixels in height® For each segment, the position of the coloui
ransition edge and its deviation are determined. The evaluation is performed on the assumption
bf a Gaussian distribution of the colout fransition edge in each segment over a defined numbe
bf reference pictures, preferably 20_and based on a confidence interval of five times theg
standard deviation, o. Picture degradation is present if the position of colour transition in g
segment is found to be outside the confidence interval of the corresponding reference segment

b.3  Algorithm for loss of luminance and contrast

As described under 572, the colour bar pattern is converted to a suitable colour space, preferably
grey. Any changeCin luminance or contrast directly affects the grey level, so this type of
Hegradation canCbge reliably identified. The algorithm detects grey-level errors if the grey leve
Heviates by a“minimum of + 5 grey tones from the grey level of the stored reference picture
based on a-quantisation of 8 Bit (256 grey tones).

b.4 . Algorithm for loss of colour

Cotour errors are identified by checking the hue of each colour contained in the colour baf
pattern. 1o this eriect, the test window Is additionally converied 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.

5.5 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

6.1 General
Digital picture degradations are defined as:

— blocking;
— frozen patterns, stop of moving element, blocking in moving element;

tatal loca of nioti e lrraosav Ara hl
T

o
OO TOS S OUT Pt T T ooV eTOoTT

6.2  Algorithm for blocking

Blocking is characterised by the loss of macroblocks (e.g. 8 pixels x 8 pixels). Theedges of
ost macroblocks show as interfering lines that can be detected using the methed described
Linder 5.2. Rotating the test window is not necessary here as the loss of a macroblock always
broduces interfering lines at 0° and 90°. The test window size can therefore’be expanded to
extend over the full colour bar width so that lost macroblocks will be reliablJy-detected also in
he cross-colour regions.

p.3  Algorithm for frozen patterns, stop of moving element

Frozen patterns are-characterised-by-a-stop-of- the-meoving-elément video images that fail tg
Lipdate over time. To detect this type of picture degradation, a-colour bar pattern-accerding-tg
HFU-R-BT-8014-1 is used that includes a rectangular moving element (see Figure 2). Theg
movement of this element is effected by partially shifting{th€ green-to-magenta colour transition
by one pixel per frame, the maximum shift being 40 pixels in either direction. The movement of
he colour transition (edge) is monitored by means of.ah edge filter.-A-step Freezing of the edg¢g
movement is detected if there is no change in_the position of the colour transition while the
bicture is continuously being captured.

IEC

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

6.4 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 6.2.
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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 it is recommended that a colour bar test pattern including a moving element is used. The
following-deseribed quality assessment method uses the test pattern represented in Figure 3.

IEC

Figure 3 — Alternative colour bar pattern with moving element
for detection of digital picture degradation

The test pattern is composed of the commen colour bar-incompliance-with- 1 FJ-R-BT-801-14

vith a moving black and white disk. The disk describes a horizontal translation with a period of
B0 pictures.

7.2  Analysis
7.2.1 General

The methodology is a reduced reference approach. This is based on computation of specifig
features that are sensitive to perceived video impairments. Features are first computed on
bictures from the egquipment-without-stress with no disturbance applied, and then compared
vith the same features computed on pictures from the equipment—under—stress with thg
Histurbance appjied. Comparison of the features provides an indication of perceived videg
nuality. The‘video quality is then converted-in-binary using a computation-based evaluation tg
raise alarms.

n thel first step, impairment features are extracted—TFhey—seek—te which represent typica
encoding and transmission error impairments. Usual impairments include blocking effects, false
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 discrete cosine transform (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 sensitivity to spatial frequencies. Each feature is computed on the DCT luma
component blocks of the picture.
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7.2.2 Automatic spatial synchronisation

A preliminary algorithm of spatial synchronisation is performed, in order to compute features at
the same position for the reference picture and for the current signal. This algorithm is based
on the computation of several horizontal gradients all over the picture and merged in a mean
gradient sequence for each horizontal position studied. The gradients sequence is then
converted into a frequency domain. The frequency sequence is used to match the region of
interest with the picture, excluding 16 pixel borders at the bottom, top, left and right. The same
synchronisation algorithm is processed for both the reference signal and the signal under test,
Amhich gllnranfnn asuccessful Q\J/nnhrnnieafinn between the reference r‘nmlr_\llfafinn and the
computation of the signal under test. This procedure is particularly efficient because it prevents
he user from performing long and difficult alignment of signals.

7.2.3 Spatial activity parameter

he fi nd-the second fe es represent the soatia ivitv_of the picture_The first one The

spatial activity parameter is dedicated to the global content of the picture, calculated as theg
mean of the picture. This allows easy detection of black pictures.

/.2.4 Temporal activity parameter

The-thirdfeature next parameter deals with temporal activity. It is)based on the integration of
he spatial activity for several pictures. The spatial activity~sequence is transformed intg
frequency and then summarised into a squared sum to obtain“one value for the length of the
sequence. This feature is—really especially efficient-te-détect at detecting frozen pictures, fof
bxample, or jerky motion.

7.2.5 Blocking effect parameter

The last-feature parameter is the blocking effect indicator. It is sensitive to DCT patterns and
berceptually annoying block edges. The blocking effect parameter is the ratio of the spatia
Activity computed for the picture to the spatial activity computed for the picture shifted in g
ranslation equivalent to half of the block’diagonal. Thus, the ratio of shifted spatial activities ig
barticularly relevant for enhancing the-increase or loss of the block’s edge.

Dnce these reference parameters are computed for the source test pattern, they are recorded
- i : . The reference has to be recorded for twice
he length of the sequence) The dedicated test pattern is 30 pictures long, so the reference-
recording step takes only’ 60 pictures, i.e. for less than 3 s. Parameters are also computed on
he current video sighal, and then compared.

/.3 Comparison

n the second step, the equipment-realises-the-synchronisation—of synchronises the incoming

signal (delivered by the receiver under test), with the recorded reference data. This procedurg
s autematic, it does not require any other information than the incoming signal and is—realised
bclileved in a very short time.

Finally, comparative impairment features are computed based on the changes of a parameter
between the reference measure and the current measure. These features are designed to be
representative of the perceptual video quality. In order to be correlated to subjective data, the
impairment feature is first computed using a comparison, and then time-collapsed with a specific
norm.

The features are individually well correlated with the operator evaluation for small degradation
levels, but a single feature is more difficult to correlate with a subjective evaluation for strong
impairments. One major reason is that several types of impairments occur simultaneously with
the impairment for which each feature is designed, requiring other specific parameters. This
optimising approach has been used to set up several features.
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A video quality assessment method should provide a single quality evaluation value, but for
application in EMC tests, it is even more relevant to only raise alarms. So, the assessment
method is specifically tuned to detect visible degradation. To achieve this, the defined features
are merged into a single alarm prediction value, since several impairment types can occur
simultaneously to influence the subjective judgement. The model combines in a non-linear
process the relevance of the video impairment features to predict an alarm.

To this end, an optimisation procedure carried out with subjective data obtained by the single
stimulus continuous quality evaluation(SSCQE) standard is used to set up the model (see--+U-
RBT-500—10 ITU-R BT.500-13). Thus, the equipment computes a-birary quality score 1or each
frame, and displays the score to the operator.
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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 IEC is to promote internationa
co-operation on all questions concerning standardization in the electrical and electronic fields. T¢"this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Thei
preparation is entrusted to technical committees; any IEC National Committee interested in the,Subject dealt with
may participate in this preparatory work. International, governmental and non-governmental.organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Intetnational Organization fo
Standardization (ISO) in accordance with conditions determined by agreement betwéen the two organizations.

P) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internationa
consensus of opinion on the relevant subjects since each technical committee has representation from al
interested IEC National Committees.

B) IEC Publications have the form of recommendations for international use and are accepted by IEC Nationa
Committees in that sense. While all reasonable efforts are made to’ensure that the technical content of IEQ
Publications is accurate, IEC cannot be held responsible for theyway in which they are used or for any
misinterpretation by any end user.

1) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their nationalhand regional publications. Any divergence between
any IEC Publication and the corresponding national or regienal publication shall be clearly indicated in the latter

b) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access_te, IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

B) All users should ensure that they have the latest'edition of this publication.

V) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees apd NEC National Committees for any personal injury, property damage o
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicatien) use of, or reliance upon, this IEC Publication or any other IEC Publicationg.

B) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correctapplication of this publication.

D) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of paten
rights. IEC shall not bé held responsible for identifying any or all such patent rights.

The main task of IEC technical committees is to prepare International Standards. However, 3
echnical committee may propose the publication of a Technical Report when it has collected
Hata of a different kind from that which is normally published as an International Standard, fof
bxample Astate of the art".

CISPR ™29, which is a technical report, has been prepared by CISPR subcommittee |
Flectromagnetic compatibility of information technology equipment, multimedia equipment and
ECEIVETS.

This second edition cancels and replaces the first edition published in 2004. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) update of the references, and

b) editorial improvements.
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The text of this Technical Report is based on the following documents:

Draft TR Report on voting
CIS/1/634/DTR CIS/1/638/RVDTR

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.

his document has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of this document will remain unchanged undil" the
stability date indicated on the IEC website under "http://webstore.iec.ch” in the datarelated to
he specific document. At this date, the document will be

» reconfirmed,
p  withdrawn,
p replaced by a revised edition, or

p amended.

IMPORTANT - The 'colour inside' logo on the cover,page of this publication indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this ' document using a colour printer.



https://standardsiso.com/api/?name=62da72bf13a1904a3ead79b04f484dd0

CISPR TR 29:2020 © IEC:2020 -5 -

TELEVISION BROADCAST RECEIVERS AND ASSOCIATED EQUIPMENT -
IMMUNITY CHARACTERISTICS -
METHODS OF OBJECTIVE PICTURE ASSESSMENT

1 Scope

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

The algorithms used were developed on the basis of the specifications originally\included in
Annex K of CISPR 20:2002/AMD2:2004, the later edition of which has been réplaced by
CISPR 35:2016. The method of objective picture assessment described in thatjannex employs
he same interference mechanism and is based on the same wanted signal definition ag
specified in CISPR 35 for subjective picture assessment. Objective “picture assessment
herefore, constitutes an alternative to the subjective method and offers\the advantage of direct
correlation to the subjective method.

2 Normative references

There are no normative references in this document.

3 Abbreviated terms

For the purposes of this document, the following abbreviated terms apply.

DCT  discrete cosine transform
FUT  equipment under test
HSL  hue, saturation, luminance (colour space model)

#  Test method for objective picture assessment

Dbjective picture assessment is based on comparison of the picture displayed on an EUT with
b reference picture-or a reduced reference picture.

Both the refefence picture and the test picture can be recorded from the EUT monitor by means
bf a video_Gamera or at the EUT's video output if it has one.

The, fecorded test picture is digitised, and deviations from a stored reference picture areg
Hetermined by means of the picture assessment algorithms described below. An alternative
'npfhndnlngy computes the deviation from cpprifir features determined on hoth the reference

picture and the picture to assess.

5 Methodology for detection of analogue picture degradations

5.1 General
Analogue picture degradations are defined as:

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

— loss of colour;
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— loss of synchronization.
5.2 Algorithm for superimposed patterns, moiré patterns

To assess picture degradation showing as a set of lines, an average signal value is formed for
a defined area in the simplest case. The deviation of the average signal value of this area from
a reference value determined from an undisturbed picture serves as a criterion of whether or
not picture degradation is present.
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converted to a suitable colour space, preferably grey. From each colour bar, a rectangulan
section is taken into which a rectangular test window is positioned. The test window is divided
nto column segments (see Figure 1).

To reliably detect picture degradation, the test window is rotated by a constant angular
ncrement of 2° until 180° is attained. For picture degradation in the form efines, the test
vindow segments will, in the case of one of the angles measured, be aligned”approximately
barallel to the interference lines, thus producing a significant deviation4from average signa
values.

As already mentioned, an average value or column sum is determined for each segment, and
he deviation from a reference value is calculated. In addition, a.regression line over all column
sums is formed, and the square offset of each column sum fram(he regression line is calculated
f the sum of the square offsets of the column sums-exceeds the corresponding value
Hetermined 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 such
hat, for any angular position of the test window, all’pixels of the test window are located within
he same colour bar of the test pattern, i.e. within'the homogeneous area of the colour bar. Thig
bxcludes impairment of results by influences;ffom 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 position, the
est window is again rotated by~180°, and a measurement is performed for each angulaj
ncrement. By repeatedly shifting’ the test window within the colour bar section, virtually the
complete colour bar is covered.
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Figure 1 — Colour bar pattern with test'elements
for detection of analog picture degradation

The above procedure is repeated for each colour bar of the test pattern.

To cover the complete colour bar pattern, the transition regions between the bars also have tg
be analysed. For this purpose, the transition regions are divided into vertical segments of seven
bixels in height. For each segment, the position of the colour transition edge and its deviation
are determined. The evaluation is performed on the assumption of a Gaussian distribution of
he colour transition edge in each seggment over a defined number of reference pictures
breferably 20 and based on a confidence interval of five times the standard deviation, c. Picture
Hegradation is present if the position’of colour transition in a segment is found to be outside the
confidence interval of the corresponding reference segment.

5.3  Algorithm for loss of luminance and contrast

As described under 572, the colour bar pattern is converted to a suitable colour space, preferably
grey. Any changeCin luminance or contrast directly affects the grey level, so this type of
Hegradation canCbg reliably identified. The algorithm detects grey-level errors if the grey leve
Heviates by a“minimum of + 5 grey tones from the grey level of the stored reference picturg
based on a-quantisation of 8 Bit (256 grey tones).

6.4 . Algorithm for loss of colour

Cotour errors are identified by checking the hue of each colour contained in the colour bai
pattern. To this efiect, the test window Is additionally converied 10 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.

5.5 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

6.1 General
Digital picture degradations are defined as:

— blocking;
— frozen patterns, stop of moving element, blocking in moving element;
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6.2  Algorithm for blocking

Blocking is characterised by the loss of macroblocks (e.g. 8 pixels x 8 pixels). Thenedges of
ost macroblocks show as interfering lines that can be detected using the methed described
Linder 5.2. Rotating the test window is not necessary here as the loss of a macroblock always
broduces interfering lines at 0° and 90°. The test window size can therefore’be expanded to
extend over the full colour bar width so that lost macroblocks will be reliably-detected also in
he cross-colour regions.

p.3  Algorithm for frozen patterns, stop of moving element

Frozen patterns are video images that fail to update over timé. To detect this type of picture
Hegradation, a colour bar pattern is used that includes asreetangular moving element (se€
Figure 2). The movement of this element is effected by partially shifting the green-to-magentg
Colour transition by one pixel per frame, the maximum shift being 40 pixels in either direction
The movement of the colour transition (edge) is monitered by means of an edge filter. Freezing
bf the edge movement is detected if there is no change in the position of the colour transition
vhile the picture is continuously being captured.

IEC

for detection of digital picture degradation

6.4 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 6.2.
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