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e International Electrotechnical Commission (IEC) is a worldwide organization for standardization comyp
national electrotechnical committees (IEC National Committees). The object of IEC is to promote interna
-operation on all questions concerning standardization in the electrical and electronic fields. To ‘this en
addition to other activities, IEC publishes International Standards, Technical Specifications, Techhical Re
iblicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”).

eparation is entrusted to technical committees; any IEC National Committee interested in the-subject dea
Ay participate in this preparatory work. International, governmental and non-governmental organizations li
th the IEC also participate in this preparation. IEC collaborates closely with the International Organizati

e formal decisions or agreements of IEC on technical matters express, as nearly.as possible, an interna

terested IEC National Committees.

C Publications have the form of recommendations for international-Use”“and are accepted by IEC Na

sinterpretation by any end user.

y IEC Publication and the corresponding national or regienal publication shall be clearly indicated in the

rvices carried out by independent certification bodies.
| users should ensure that they have the latest'edition of this publication.

b liability shall attach to IEC or its directors, employees, servants or agents including individual expert

her damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees

dispensable for the correct application of this publication.

hhts. IEC shall not bé held responsible for identifying any or all such patent rights.

e to the previous edition. A vertical bar appears in the margin wherever a change
made:. Additions are in green text, deletions are in strikethrough red text.

(1redline version of the official IEC Standard allows the user to identify the changes

ising
ional
i and
ports,
Their
it with
ising
n for

andardization (ISO) in accordance with conditions determined by agreement betw€en the two organizatigns.

tional

nsensus of opinion on the relevant subjects since each technical comniittee has representation from all

tional

bmmittees in that sense. While all reasonable efforts are made to ‘ensure that the technical content of IEC
Lblications is accurate, IEC cannot be held responsible for the’way in which they are used or fof

any

order to promote international uniformity, IEC National Committees undertake to apply IEC Publicgtions
hnsparently to the maximum extent possible in their national'and regional publications. Any divergence between

atter.

C itself does not provide any attestation of conformity. Independent certification bodies provide confgrmity
sessment services and, in some areas, access.te/IEC marks of conformity. IEC is not responsible for any

5 and

embers of its technical committees apd IEC National Committees for any personal injury, property damgge or

and

penses arising out of the publicatiom; use of, or reliance upon, this IEC Publication or any other IEC Publications.

tention is drawn to the Normative references cited in this publication. Use of the referenced publicatigns is

tention is drawn to thepossibility that some of the elements of this IEC Publication may be the subject of gatent

has
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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 edition

constitutes a technical revision
This| edition includes the following significant technical changes with respect to theg.previous
editipn:
a) (pdate of the references, and
b) gditorial 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/RVBTR
Full information on the voting for the approval of this¢Technical Report can be found ir the
report on voting indicated in the above table.
This|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 unti| the
stabjlity date indicated on the IEC websjte under "http://webstore.iec.ch" in the data relatgd to
the gpecific document. At this date, therdocument will be
e reconfirmed,
e Withdrawn,
e replaced by a revised edition, or
e gmended.
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 understandjing

of

ts«contents. Users should therefore print this document using a colour printer.



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

CISPR TR 29:2020 RLV © IEC:2020

-5

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

1 Scope

This do ests
of a angue and dlgltal TV broadcast receivers and assomated equment

The |algorithms used were developed on the basis of the specifications originally~included in

Anng¢x K of CISPR 20:2002/AMD2:2004, the later edition of which has beef) replace

CISH
the

PR 35:2016. The method of objective picture assessment described in that'@annex emg
same interference mechanism and is based on the same wanted signal definitio

i by
loys
n as

spedified in—CISPR20 CISPR 35 for subjective picture assessment), Objective pigture
assgssment, therefore, constitutes an alternative to the subjective;method and offers| the
advgntage of direct correlation to the subjective method.

2 Normative references

The following referenced documents are indispensable for the application of this document| For
datefd-references—only-the editioncited-applies—For-undated references,the latest editign-of

Ther

e are no normatiye references in this document.

Abbreviated terms

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

DCT discrete cosine transform
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.

5 Methodology for detection of analogue picture degradations

5.1 General
Analogue picture degradations are defined as:

— duperimposed patterns, moiré patterns;

pss of luminance and contrast;

— lpss of colour;

Dbss 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 formef 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 whethér or
not picture degradation is present.

For bicture assessment accordmg to this method, the colour bar pattern—aeee#%g—te—l—'lu-R
Ffrom

gular
test
htely
gnal

,land
umn
ated.
alue

‘ ‘ ‘ ‘ such
that, for any angular posmon of the test wmdow aII p|xels of the test wmdow are located within
the same colour bar of the test pattern, i.e. within the homogeneous area of the colour bar. This
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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The

Test window Segment

Rectangular
section

IEC

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

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

To cpver the complete colour bar pattern, the-ecrgss-colour transition regions between the

also
verti

have to be analysed. For this purpose, the-éress-colour transition regions are divided
cal segments of seven pixels in height> " For each segment, the position of the cqd

trangition edge and its deviation are determiined. The evaluation is performed on the assum

of a

Gaussian distribution of the colour dransition edge in each segment over a defined nur

of re¢ference pictures, preferably 20~and based on a confidence interval of five times

stan

segr

5.3
Asd

Hard deviation, o. Picture degradation is present if the position of colour transition

Algorithm for loss-of luminance and contrast

escribed under 5(2)the colour bar pattern is converted to a suitable colour space, prefer

greyl Any change \ip' luminance or contrast directly affects the grey level, so this typ
degrfadation can:be’reliably identified. The algorithm detects grey-level errors if the grey

devi

ates by a‘minimum of + 5 grey tones from the grey level of the stored reference pig

basgd on asguantisation of 8 Bit (256 grey tones).

5.4

bars
into
lour
btion
nber
the
in a

nent is found to be outside the confidence interval of the corresponding reference segnment.

ably
e of
evel
ture

Algorithm for loss of colour

Colour errors are identified by checking the hue of each colour contained in the colour 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.

5.5

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;

— total loss of picture, irrecoverable data stream error.

6.2

Bloc]
lost
undd
prod
exte
the ¢

6.3

Froz
upda
U
mov
by o
the g
mov
pictu

Al PN £ Il Les
ATYUTIUTIT TOT UTUCRIITY

king is characterised by the loss of macroblocks (e.g. 8 pixels x 8 pixels). Theyedgs
macroblocks show as interfering lines that can be detected using the methed ‘descr
r 5.2. Rotating the test window is not necessary here as the loss of a macrobtock aly
uces interfering lines at 0° and 90°. The test window size can therefore\be expandq
hd over the full colour bar width so that lost macroblocks will be reliably-detected als
ross-colour regions.

Algorithm for frozen patterns, stop of moving element

en patterns are-characterised-bya-stop-of-the-moving-elément video images that f3
te over time. To detect this type of picture degradationfajcolour bar pattern-accordij

R BT-801-1 is used that includes a rectangular moving element (see Figure 2).

bs of
ibed
vays
d to
o in

il to

lo—=
The

ne pixel per frame, the maximum shift being 40 pixels in either direction. The moveme|
olour transition (edge) is monitored by means_of{an edge filter.-A-step Freezing of the

bment is detected if there is no change in the position of the colour transition whilg
re is continuously being captured.

-
4

bment of this element is effected by partially shifting’the green-to-magenta colour tran1i_‘tion

t of
dge
the

6.4

IEC

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

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

mea

ns 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 commien colour bar-in-complance-with-FU-R- BT-841-1,

with|a moving black and white disk. The disk describes a horizontal translation with a perigd of
30 pjctures.

7.2 | Analysis
7.2.1 General

The [methodology is a réduced reference approach. This is based on computation of spgcific
featyres that are sensitive to perceived video impairments. Features are first computedl on
pictyres from the équipment-without-stress with no disturbance applied, and then comppgred
with| the same features computed on pictures from the equipment—under—stress with| the
distyrbance applied. Comparison of the features provides an indication of perceived Video
qualjty. Thelvideo quality is then converted-in-binary using a computation-based evaluation to
rais¢ alarms.

In the—first step—impaiment featuresareexiracted——— —  __ rapracent tubical
encoding 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 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,
which guarantee a successful synchronisation between the reference computation and the
computation of the signal under test. This procedure is particularly efficient because it prevents

the yser-fromperformingtonganddifficuitattgmmentof sigmats—————————————————————

~

2.3 Spatial activity parameter

H

efirst and the second features re e i onel The
spatjal activity parameter is dedicated to the global content of the picture, calculated ag the
n

meahp of the picture. This allows easy detectio

7.2.4 Temporal activity parameter

The-third-feature next parameter deals with temporal activity. It.is based on the integratign of
the ppatial activity for several pictures. The spatial activitys\sequence is transformed|into
freqliency and then summarised into a squared sum to obtain’ one value for the length of the
seqyence. This feature is-realy especially efficient-to-detset at detecting frozen pictureg, for
example, or jerky motion.

7.2.% Blocking effect parameter

The [last-feature parameter is the blocking effect indicator. It is sensitive to DCT patterns|and
perceptually annoying block edges. The blocking effect parameter is the ratio of the spatial
actiity computed for the picture to the_spatial activity computed for the picture shifted|in a
tranglation equivalent to half of the block’diagonal. Thus, the ratio of shifted spatial activitigs is
particularly relevant for enhancing the“increase or loss of the block’s edge.

Once these reference parametérs are computed for the source test pattern, they are recorded
on-the-hard-disk-of the-meéasprement-equipment. The reference has to be recorded for twice
the 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
the gurrent video signal, and then compared.

7.3 | Comparison

In 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 procefdure
is aytematic, it does not require any other information than the incoming signal and is—reafised
achieved 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-binary quality score for 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 compfising
al] national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
cg-operation on all questions concerning standardization in the electrical and electronic fields. To this endl and
injaddition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). [Their
pieparation is entrusted to technical committees; any IEC National Committee interested in&he-subject dealft with
mpay participate in this preparatory work. International, governmental and non-governmental organizations ligising
w|th the IEC also participate in this preparation. IEC collaborates closely with the International Organizati¢pn for
Standardization (ISO) in accordance with conditions determined by agreement betw€en the two organizatigns.

2) The formal decisions or agreements of IEC on technical matters express, as nearly.as possible, an international
cgdnsensus of opinion on the relevant subjects since each technical comniittee has representation from all
inferested IEC National Committees.

3) IHC Publications have the form of recommendations for international-use”and are accepted by IEC Nafional
Cpmmittees in that sense. While all reasonable efforts are made to 'ensure that the technical content of IEC
Ptblications is accurate, IEC cannot be held responsible for the’way in which they are used or fof any
mjsinterpretation by any end user.

4) Inl order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national’and regional publications. Any divergence befween
anmy IEC Publication and the corresponding national or regienal publication shall be clearly indicated in the latter.

5) IHC itself does not provide any attestation of conformity. Independent certification bodies provide confgrmity
agsessment services and, in some areas, access.te/IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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

7) Np liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
mEembers of its technical committees apd IEC National Committees for any personal injury, property damgdge or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication; use of, or reliance upon, this IEC Publication or any other IEC Publications.

8) Aftention is drawn to the Normative references cited in this publication. Use of the referenced publicatigns is
indispensable for the correct application of this publication.

9) Ajtention is drawn to thepossibility that some of the elements of this IEC Publication may be the subject of gatent
rights. IEC shall not bé held responsible for identifying any or all such patent rights.

The [main task of WEC technical committees is to prepare International Standards. However, a

techhical 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".

CISPR29—which—is—a—technical repord—has—besn—prepared—by ClSPR—subscommiliee [

Electromagnetic compatibility of information technology equipment, multimedia equipment and

receivers.

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.

This 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 untif the
stabjlity date indicated on the IEC website under "http://webstore.iec.ch” in the data-related to
the gpecific document. At this date, the document will be
e reconfirmed,

e Withdrawn,

o replaced by a revised edition, or

¢ gmended.

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 understandjng
of {ts contents. 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

¢lation to the subjective method.

Normative references

There are no normative references in this document.

For

DCT]
EUT
HSL

4

Objsg

Abbreviated terms

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

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

Fest method for objective picture assessment

ctive picture assessment is based on comparison of the picture displayed on an EUT

a reference picture‘or a reduced reference picture.

Both
of a

the reference picture and the test picture can be recorded from the EUT monitor by m
video<camera or at the EUT's video output if it has one.

ests

din
il by
loys
N as
ent,
irect

with

eans

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

5.1

Anal

General

ogue 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.

For picture assessment according to this method, the colour bar pattern used for the test is first
converted to a suitable colour space, preferably grey. From each colour bar, a rectangular

into

To
incr

olumn segments (see Figure 1).

eliably detect picture degradation, the test window is rotated by a constant ang
ment of 2° until 180° is attained. For picture degradation in the form of\ines, the

ided

ular
test

window segments will, in the case of one of the angles measured, be aligned approximately

par
valu

As diready mentioned, an average value or column sum is determifned for each segment,

the ¢
sum
If t

dete

The
that,
the 9
excl

Afte
colo
test
incre
com

Ilel to the interference lines, thus producing a significant deviationfrom average s
BS.

eviation from a reference value is calculated. In addition, aregression line over all col
5 is formed, and the square offset of each column sum from the regression line is calcula
e sum of the square offsets of the column sums ‘exceeds the corresponding
mined for a reference picture, a superimposed pattern’or moiré pattern is detected.

position and size of the test window, or the testWwindow diagonal, should be selected
for any angular position of the test window, all*pixels of the test window are located w
ame colour bar of the test pattern, i.e. within-the homogeneous area of the colour bar.
ides impairment of results by influences~from the cross-colour region.

a 180° rotation, the test window s shifted vertically, i.e. parallel to the borders o
Ur bar section, by a length increment of half the test window height. In its new position
window is again rotated by*}80°, and a measurement is performed for each ang
ment. By repeatedly shifting-the test window within the colour bar section, virtually
blete colour bar is covered:

gnal

and
umn
ted.
alue

such
ithin
This

the
the
ular
the
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The

To cpver the complete colour bar pattern, the transition regions between the bars also ha

be a
pixe
are
the

prefe¢rably 20 and based on a confidence interval of five times the standard deviation, . Pig

degr

5.3
Asd

greyl Any change \ip' luminance or contrast directly affects the grey level, so this typ
degrfadation can:be'reliably identified. The algorithm detects grey-level errors if the grey

devi

basgd on asquantisation of 8 Bit (256 grey tones).

5.4

Test window Segment

Rectangular
section

IEC

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

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

halysed. For this purpose, the transition regions are divided into vertical segments of s

jetermined. The evaluation is performhed on the assumption of a Gaussian distributig
Colour transition edge in each segment over a defined number of reference picty

Algorithm for loss-of luminance and contrast

escribed under 5(2)the colour bar pattern is converted to a suitable colour space, prefer

btes by alminimum of + 5 grey tones from the grey level of the stored reference pid

eto
Bven

s in height. For each segment, the position of the colour transition edge and its deviation

n of
res,
ture

adation is present if the positien’of colour transition in a segment is found to be outside¢ the
confldence interval of the corresponding reference segment.

ably
e of
evel
ture

Algorithm for loss of colour

Colour errors are identified by checking the hue of each colour contained in the colour 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.

5.5

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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Methodology for detection of digital picture degradations

General

Digital picture degradations are defined as:

— blocking;

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

-t

6.2

otal loss of picture, irrecoverable data stream error.

Al PN £ Il Les
ATYUTIUTIT TOT UTUCRIITY

Blocking is characterised by the loss of macroblocks (e.g. 8 pixels x 8 pixels). Theyedgg

lost

macroblocks show as interfering lines that can be detected using the methed desch

undgr 5.2. Rotating the test window is not necessary here as the loss of a macrobtock aly
produces interfering lines at 0° and 90°. The test window size can therefore\be expandg

exte

hd over the full colour bar width so that lost macroblocks will be reliably-.detected als

the ¢ross-colour regions.

6.3

Algorithm for frozen patterns, stop of moving element

Frozen patterns are video images that fail to update over timg-To detect this type of pig
degradation, a colour bar pattern is used that includes a tectangular moving element

Figu
colo
The
of t
whil

6.4

bs of
ibed
vays
d to
o in

ture
see

re 2). The movement of this element is effected by partially shifting the green-to-mag
Ur transition by one pixel per frame, the maximum shift being 40 pixels in either dire

the picture is continuously being captured.

N
¢

nta
ion.

movement of the colour transition (edge) is monitored by means of an edge filter. Fredzing
e edge movement is detected if there is no change in the position of the colour trangition

IEC

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

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

mea

ns of the algorithm described under 6.2.
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