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PI CTURES IN TV- RECEI VERS The present invention relates to a circuit for
automatic detection of letter box pictures in TV-receivers, whereby the
preSent invention is, in particular, suited for digital w descreen
TV-recei vers. One problem arising fromw descreen TV (16:9) is that, in
the case of pictures with 4:3 format, blank side panels are visible to the
left and right sides of the screen. Ifjthe source material has letter box
format, black bars exist, in addition, at the top and bottom of the

visible picture. The last-nmentioned problem may be sol ved by zoom ng-up
t he

CIRCUIT FOR AUTOMATIC DETECTION OF LETTER BOX

RICTURES IN TV-RECEIVERS

The present invention relates to a circuit for automatic
detection of letter box pictures in TV-receivers, whereby

the present invention is, in particular, suited for digital

widescreen TV-receivers.

One problem arising from widescreen TV (16:9) is that, in
the case of pictures with 4:3 format, blank side panels are
visible to the left and right sides of the screen. If the
‘source material has letter box format, black bars exist, in
addition, at the top and bottom of the visible picture.

The last-mentioned problem may be solved by zooming-up the
letter box picture;gntil the picture covers the entire
screen of the widescreen TV set. Figure 1 illustrates, on
the left hand side, a 4:3 letter box picture displayed by a
16:9 TV set without zooﬁing, and illustrates, on the right
hand side, the same picture on the same TV sét after '
zooming. As shown, after the zooming the complete screen

of the 16:9 TV set is covered by the visible picture.

In order to be able to zoom the active picture part it is
necessary to obtain information as to whether a letter box
picture or a normal picture has been received. For this
purpose, existing prior art systems have added the
necessary information at the transmitter'side to the video
signal received by the TV set. The information is
transmitted in the first half of line 23 and can be decoded

at the receiver side. One problem with this priof'aft



| etter box picture until the picture covers the entire screen of the

W descreen TV set. Figure 1 illustrates, on the |eft hand side, a 4:3

| et ter box picture displayed by a 16:9 TV set w thout zoom ng, and
illustrates, on the right hand side, the sane picture on the same TV set
after zoom ng. As shown, after the zoom ng the conplete screen of the 16:9
TV set is covered by the visible picturs. In order to be able to zoomthe
active picture part it is necessary to obtain information as to whether a

| etter box picture or a normal picture has been received. For this purpose,
existing prior art systens have added the necessary information at the
transmtter side to the video signal received by the TV set. The

i nfor mati on i PARTERSCH Ma¥dbe rsedre firamstthieafacbfthamerdy sndecan be decoded

gt the recei V%rosalcﬁgstggg Q&t? al.ﬁr{} Vé)’l.cltdlﬁ' t:thhI SlRE(':?ttrtat%.ron to the video
signal, and that only two different letter box formats,
namely 14:9 and 16:9, are distinguished.

According to another prior art approach, the user of the TV
receiver can move cursors to the beginning and the end of
the active picture area, so that the missing information
needed for correct zooming of letter box pictures is

provided by the user himself.

In view of the prior art, it is the object of the present
invention to provide a circuit for automatic detection of
letter box pictures, which circuit is able to detect active
picture parts of different letter box picture formats, -
which detects sub-titles in the letter box pictures, and

which may be realised with a simple, and thus cost-

effective, design.

This object is solved by the subject matter of claim 1.

Preferred embodiments are the subject matter of the

dependent claims to claim 1.

Preferred embodiments of the present invention are
described ip the following, in connection with the

accompanying drawings, which show:

Figure 1 is an lllustratlon in which manner a 4:3 letter
box picture can be suztably dlsplayed by a4 16:9 TV

receiver, after zooming;



apprdach may be seen fromthe fact that only sone broadcasters actual ly add
this information to the video signal, and that only two different letter
box formats, nanely 14:9 and 16:9, are distinguished. According to
another prior art approach, the user of the TV receiver can nove cursors to
t he begi nning and the end of the active picture area, so that the m ssing

i nformati on needed for correct zoomng of letter box pictures is provided
by the user hinself. In view of the pﬁior art, it is the object of the
present invention to provide a circuit for automatic detection of letter
box pictures, which circuit is able to detect active picture parts of
different letter box picture formats, which detects sub-titles in the

| etter box pFaégures2 P WMASdF fdpapans efi| 3 smefigirriedaenbodimentaef t hus

cost- effectiug, jH6sLE g £Qbj ect is solved by the subject matter of
claim1. Pre?e%re%he%%%éfhents'are the subject matter of the dependent
clainms to claim 1. Preferred enbodi nents of the present invention are

Figure 3 is a basic diagram of the measurement means shown

in Figure 2;

Figure 4 is a basic diagram of the controller means shown

in ﬁigure 2;

Figure 5 is a basic diagram of the line-based part means

shown in Figure 3;

Figure 6 is a basic diagram of the lowpass filter shown in

Figure 5;

Figure 7 is a basic diagram of the field based part-means

shown in Figure 3;

Figure 8 is a basic diagram of the start/end-line decision

means shown in Figure 7; and

Figure 9 is a basic diagram of the reliability evaluation

means shown in Figure 7.

Figure 10 is an illustration of various definitions used

for the description of a preferred embodiment of the

present invention.

Figures 1lla, 11b and 1lc are illustrations of the operation
of the histogram measurement means, the logo detection
méans and the line type detection means, respectively, as
shown in Figure S5, and



deseribed in the follow ng, in connection with the acconpanying draw ngs,
which show - Figure 1 is an illustration in which manner a 4:3 |etter box
pi cture can be suitably displayed by a 16:9 TV receiver, after zooni ng;

3 ~Figure 2 is a basic diagramof a preferred enmbodi nent of the inventive
circuit; Figure 3 is a basic diagramof the neasurenent neans shown in
Fi gure 2; Figure 4 is a basic diagramof the controller nmeans shown in
Figure 2; '

4

Figure 12 is an illustration of the operation as performed

by the start/end-line decision means shown in Figure 7.

A preferred embodiment of the inventive letter box
detection circuit 1 comprises a measurement means 2 and a
controller means 3. Detection circuit 1 is preferably,

implemented within a digital widescreen television

receiver.

Measurement means 2 receives luminance signal Y and detects
therefrom various characteristics relating to the kind of
picture currently received. This information is provided.
to controller means 3, which, based on predetermined

criteria, provides an output representative of the kind of

picture currently received.

For convenience of the further explanation of the preferred
embodiment, some terms and corresponding abbreviations
which are used in the following explanation are defined

below. These definitions are additionally illustrated in

Figure 10.

Active Area AA active picture part of the
letter box picture

Letter Box Area LB letter box picture part

including logos in this part

(in Figure 3 the "PANATV" logo)



Figldte 5 is a basic diagram of the | i ne-based part neans shown in Figure 3;
Figure 6 is a basic diagramof the | owass filter shown in Figure 5;

Figure 7 is a basic diagramof the field based part-nmeans shown in Figure
3; Figure 8 is a basic diagramof the start/end-1ine decision nmeans shown
in Figure 7; and Figure 9 is a basic diagramof the reliability

eval uati on neans shown in Figure 7. Figure 10 is an illustration of
various definitions used for the description of a preferred enbodi nent of
the present invention. Figures 1la, 11b and | 1lc are illustrations of the

operati on of LbbeeRi Bd0FuPiFaasur enent neans, the | ogo detecti on neans and
the line type detection means, respectively, as shown in Figure 5, and
. Area : LBS letter box picture part plus

subtitle (in Figure 3 the
letter box part with the

sentence "letter box")

Unsecure Area UNS something in between active
- area and letter box area (in
Figure 3 the dark picture part
with the stars, the flash, the

moon and the clouds)

Pre-Load Area PL area before the first line of
the complete letter box picture
and area after the last line of

the letter box picture

First Line Of Picture FLOP the first line of the complete

picture

Last Line Of Picture LLOP the last line of the complete

picture

Start Line Active Area SLAA the first line of the active

picture part

End Line Active Area ELAA the lést line of the active

picture part

Start Line Sub-Title SLST the first line of the
subtitling part



4 Figure 12 is an illustration of the operation as performed by the
start/end-line decision neans shown in Figure 7. A preferred enbodi nent
of the inventive letter box detection circuit 1 conprises a nmeasurenent
means 2 and a controller nmeans 3. Detection circuit 1 is preferably,

i mpl emented within a digital w descreen tel evision receiver. Measur enent
means 2 receives lum nance signal Y and detects therefrom various
characteristics relating to the kind of picture currently received. This
information is provided to controller nmeans 3, which, based on

predet er mi neghaCiiher s@p- QW des BEP U aLEPL R kL g L e ki nd of
picture currently received. For conveni ence urt er expl anation of

the preferred enbodi nent, sonme terns swbtibieespondi ng abbrevi ations which
are used in the follomdng expl anation are defined

Active Area First
Half AAFH number of lines with line type
AA in the first half of the

picture

Active Area Second
Half AASH number of lines with line type
AA in the second half of the

picture

Luminance Signal Y the luminance (brightness)

signal of the TV signal

The main task of the measurement circuit is to provide
information in regard to the start and ehd line of the
active picture part, and preferably also in regard to the
start and end line of the subtitle picture part. In
addition, this circuit provides information in régard to the
reliability of the detected information. Measurement means
2 operates on a field-by-field basis and thus, provides each
measurement independently from the results of previously

measured fields.

Figure 3 shows the basic diagram of the measurement means 2
shown in Figure 2. As can be seen, measurement means or
circuit 2 preferably comprises a line based part means or

circuit 4 and a field based part means or circuit 5.



bel 6w. These definitions are additionally illustrated in Figure 10.

Active Area AA active picture part of the

| etter box picture Letter Box Area LB letter box picture part

i ncTuding logos in this part (in Figure 3 the
"PANATV" | 0go) 5 Letter Box Subtitle
Ar ea ~ LBS letter box picture part plus

subtitle (in Figure 3 the | etter box part with

t he ' sentence;‘letter box™) Unsecure Area

UNS -sonething in between active _ area and

letter box fﬂéﬁifgenbased part circuit works on each line of the
complete picture. The main task of this part is to give
sufficient information on the basis of measurement results
to decide to which of the possible areas of the picture

(compare Figure 10) the current line belongs. This will be

referred to in the following as "line type detection".

Figure 5 shows line based part means 4 of Figure 3 in more
detail. As shown, line based part means 4 comprises a noise
reduction filter means 6, a histogram measurement means 7, a
logo detection measurement means 8 and a line type detection
means 9. Noise reduction filter means is preferably a

lowpass filter means but may, however, also be omitted.

Figure 6 shows a simple 2-tap FIR-filter which may be used

as one example for filter means 6.

As will be understood by those skilled in the art, the

operation of this filter may be expressed as follows:
-1
Your = ¥in  + ¥o¥yn

Histogram measurement means or circuit 7 receives the output
from lowpass filter 6, compares each pixel of a line against
a darkness-brightness threshold value TH_DN_BN and
increments for each pixel exceeding the darkness-brightness
threshold a brightness counter (BC) by 1. The final count
for a full line represents a statistical analysis of the

line based on the darkness-brightness threshold.

Similarly, logo detection means or circuit 8 also receives

the output of lowpass filter 6. Logo detection measurement



Figufe 3 the dark picture part with the stars,

the flash, the noon and the cl ouds) Pre- Load
Area_ PL area before the first line of

the conplete letter box picture and area after
the last |ine of the letter box picture First

Line O Picture FLOP the first line of t&e conplete

pi cture Last Line O Picture LLOP the last line of the conplete
picture Start Line Active Area SLA& the first line of the active
picture part End Line Active Area ELAA the last |line of the active

ELE:F[FiﬁSrLart S AL &"%ouh sTlﬁé(ienéfgrbgpsegﬁrttelflrst an Eie last

pixel (LBFLP), which is bigger or equal to the darkness-
brightness threshold. Since logos are located on a small
area of the picture, and have a constrained length, whereas
subtitles, in most cases, are longer than the length of a
logo, based on the above mentioned length-a distinction

between logos and subtitles is possible.

'ﬁ Figure 11 illustrates the operation of histogram measurement
means, Figure 11b the operation of logo detection
measurement means 8 and Figure 1llc the decision made by line
type detection wmeans 9, based on the results calculated by

means 7 and 8.

Based on the information provided by histogram measurement -
means or circuit 7 and logo detection measurement means or
circuit 8, line type detection circuit ¢ decides the type of
each line. As shown in Figure 1lc, this decision is
preferably based on four threshold values. If the amount of
the brightness counter is less than the letter box threshold
(THLB), then the line type of the line is "letter box" (LB).
Vice-versa, if the brightness counter is greater or equal to
the active area threshold.(THAA)-then this liné is an
"active area" (AA) line type. The line type is "unsecure"
(UNS) if the brightness counter is less than the active area
result, but greater orx equél to the letter box plus subtitle
threshold kTHLBS). In all other cases, the line type is
"letter box plus subtitle" (LBS). Since "letter box plus
subtitle" could also be "letter box including logo®, the
length counter is used to decide whether a line with "letter
box plus subtitle®" line type is "letter box plus subtitle®

or only "letter box" line type including logo and therefore,



6 End Line Sub-Title ELST the last line of the |ast

subtitle Active Area First Half AAFH nunber of |ines
with line type : AA in the first half of the
picture Active Area Second Hal f A&SH nunber of |ines
with |ine type AA in the second half of the
pi cture Lum nance Si gnal Y the Ium nance (brightness)

signal of the TV signal The main task of the nmeasurenent circuit is to

provide information in regard to the sta®t and end |ine of the active

picture part, and referabl¥ also_in regard to the
simple letter box. If the length counter is greater than or

equal to the letter box plus subtitle length threshold
(THLBS) length, then the line type is letter box plus
subtitle (LBS). Otherwise, the line type is letter box
(LB) .

After the processing performed by line type detection means
9, each line of the letter box picture belongs to a certain

area, expressed by the line type. Based on this

Cebh RN

information, field based part means S of Figure 3 is able to
determine the start and end lines of the active picﬁure part

and of the subtitle part of the picture.

As will be understood by those skilled in the art, the
quality of the analysis performed by line based part means 4
of Figure 3 mainly depends on the correct selection of
threshold value TH DN _BN. According to the present
invention and as will be explained in more detail herein
below, according to the present invention it is preferable
to adaptively adjust the threshold value TH DN_BN based on

an analysis performed by controller means 3 of Figure 2.

The line type sigmal output by line type detection means 9
of Figure S is applied to field base part means 5 of Figure
3. Figures 7, 8 and 9 illustrate field based part means S

in more detail.

The field based part means 5 of Figure 3 receives the output
of line based part means 4 of Figure 3. The task of this
unit is to give sufficient information to the controller
means 3 of Figure 2 to prepare the final decision as to

which format the actual picture has. As mentioned, the



start and end line of the subtitle picture part. In addition, this circuit
provides information in regard to the reliability of the detected

i nformati on. Measurenent neans 2 operates on a field-by-field basis and

t hus, provides each neasurenent independently fromthe results of

previ ously measured fields. Figure 3 shows the basic diagram of the
measur enment neans 2 shown in Figure 2. As can be seen, neasurenent neans or
circuit 2 preferably conprises a line bai%d part neans or circuit 4 and a.
field based part neans or circuit 5.

7 The line basashlpart ehecpidéldsdeRdopago Chiedridd ndfichiesCon®! fi-tpi Ct ure.
The main task of this part is to give sufficient information on the basis
of measur ementl i A thE 8Re Heg SIwtPRN2EE LT A Leds PRBFUTSr a3 WLl Re

picture (compaji Ri@te110 408 Uy RAl 1h8C PN TS Yild Jiechgferred
toin the following as "line type detection”
picture.

The mentioned signals are indicated in Figure 7 as output
signals from start/end-line decision means 13. In addition,
field based part means 3 outpﬁts a reliability signal which.
informs whether the provided results are reliable or not.
This signal is indicated in Figure 7 as output from

reliability evaluation means 14.

In the following the operation of portions 10, 11, 12, 13

and 14 of Figure 7 will be described. Singularity

elimination means 10 may be implemented by a non-linear

filter having the task of eliminating singularities from the -
line type decision, as well as to correct line type signal
decisions based on knowledge of the dynamic .behaviour of the

letter box picture.
Unit 10 operates according to the following rule:

If between two line type blocks of length k and m with the
same line type a block with any mixture of different line
types of the length n exists, this block is substituted with
the line type of the outer blocks. The length of the blocks
are set by parameters and in é preferred embodiment the

value for k and m is 3, and for n is 2.

The correction task is performed based on the following

assumptions:



Figure 5 shows |ine based part neans 4 of Figure 3 in nore detail. As
shown, |ine. based part neans 4 conprises a noise reduction.filter neans 6,
a hi stogram neasurenent nmeans 7, ‘a | ogo detection neasurenent neans 8 and a
line type detection nmeans 9. Noise reduction filter means is preferably a

| owpass filter means but may, however, also be omtted. Figure 6 shows a
sinple 2-tap FIR-filter which may be used as one exanple for filter neans
6. As wi Il be understood by those skillkéd in the art, the operation of
this filter may be expressed as foll ows: Yout =

[err]Yin  ¥t[®ay)happenstbgtakhecstatiatisalnbehavipuriafcai subtickei ves t he

output fro s, fql c r each pixel of a.line against a
darkness-bp}gﬁ¥ﬁg§§atﬁﬁéggkogaxvggﬁg %ﬁ%ﬁiﬁ%ﬁNgaﬁ%’i?ﬁnﬂﬁ%&n?@ fBr2each pi xel
exceedi ng tperealdtess box glebacss likedme dratbst phdnashacavakess (BC) by 1.
The final count for a fyll Iinpe regéesents a statistical .analysis of the

line based 3Rt ?ﬁﬁ."kr}é.??-‘br FBnhtR A &bRofalse dgtaqtieny is 0go
detecti on Megpse@ted it ¥hhtd hSEas€o@iates bScRUEPULi s logWaassvéilter 6.
Logo detection nmeasurenent

area line type is detected between two blocks of letter box

plus subtitle line types/letter box line type, the active

area line type determination is changed to letter box plus

subtitle line type.

In order to correct false decisions at the beginning and the
end of the complete letter box picture, a block of a mixture
between letter box plus subtitle and letter box detected
between a block of pre-locad area and a block of active area
is corrected to active area line type. This is important
for the start and the end line decision of the active
picture part, when thg source material is 4:3 non letter box

picture.

The task of the unsecure-elimination means 11 is to
" eliminate unsecure line type decisions. This block
substitutes a line type of a line n with a line type of line
n-1, when the determination for line n is unsecure. Since,
in case of uncertainty, it shall be assumed that each field
is a 4:3 picture, the start value_of the respective
processing is active area line type in case that the line
type of the first line type after the pre-load area is

unsecure.

The operation of the singlularity elimination means 12 is

similar to that of unit 10. This block has, preferably,



8 circuit 8 counts the length between the first and the | ast pi xel

(LBFLP),

which is bigger or equal to the darkness- brightness threshol d.

Sincg logos are |located on a small area of the picture, and have a
constrai ned | ength, whereas subtitles, in nost cases, are longer than the

| ength of a | ogo, based on the above nentioned length a distinction

bet ween | ogos and subtitles is possible. Figure 11 illustrates the
operation of histogram neasurenent means, Figure |1b the operation of |ogo
detection neasurenent nmeans 8 and Figure L2c the decision nade by line type
detection neang fferasefafimé ey rRttihgsCahd Ul HetdrAK1 Jrads hettdofed

Based on the information provided by histogram neasurenent nmeans or circuit
7 and | ogo detREENGEerEaSur®mghtafedns or circuit 8,- line type detection

circuit

9 deci des the type of

For the description of the operation of start/end line
decision means 13, reference is made to Figure 8, showing
that this block preferably comprises counter means 15, as

well as start/end-line decision filter means 16.

The counter 15 counts the amount of lines with the line type
active area in the first half of the letterbox picture
(AAFH) as well as the amount of lines with the line type
active area in the second half of the letter box picture
(AASH) . These counter values are used later on to correct
the decision of the start/end-line decision block. The
reason is to enable a fast decision, if the actual picture
is a 4:3 non letter box format source material. Therefore -
it is necessary to define a minimum amount of lines with an
active area line type threshold MA AA TH. If the AAFH
counter value is greater is or equal to the threshold, the
start line of the active area (SLAA) is set to the first
line of the complete picture part (FLOP) and if the counter
value of AASH counter is greater or equal to the threshold,
the end line of the active picture part is set to the last
line of the complete picture (LLOP). 1In addiﬁion to that,
the corresponding status signals are set to the value true.
This is done, in any case, meaning that the decisions of the
start/end-line decision block 13 are overwritten, if one or

both of the conditions are true.

Start/end-line decision filter 16 makes the decision on two
consecutive blocks with the same or mixed line types. The

start line of the active picture part (SLAA) is found, when



each™line. As shown in Figure | 1lc, this decision is preferably based on
four threshold values. If the amount of the brightness counter is |less than
the Letter box threshold (THLB), then the line type of the line is "letter
box" (LB). Vice-versa, if the brightness counter is greater or equal to the
active area threshold (THAA) then this line is an "active area" (AA) line
type. The line type is "unsecure" (UNS) ii the brightness counter is |ess
than the active area result, but greater or equal to the letter box plus
subtitle threshold (THLBS). In all other cases, the line type is "letter
box plus s@hibilekk" witiBHhe Jiemgsh' peandr tixmigleds 13nbt type"leamerd bakso be

"l etter box,includi taedhe length caounter i s used, to,deci de whether a
line with 'ﬁléltr;t g#gggglép‘l U5 t",se'urb'?:'lo §x T’f"f‘lléo# e Y8 PERTEY2H 58 pl us
subtitle" doldpwed"betd a5ldakx wiltihneheyDendtile|1U@inAg theopimectygeer ef or e,
9 sinple letter box. If the |length counter is greater than or equal to the
letter box 3 d¥es@be:t |"éh’rserﬁ’9%'=|$ PESABE 1] AHINSFrREAGt 2 RiBHFE 2l i ne
L ype is | etifknB0%akk URariddt | dhe GeBSE 1 b IMVice shBeitidGdmpe is letter
0X .
(SLST) is found, when a block with the length p of the line
type letter box is followed by a block of the length n with
the line type letter box plus subtitle. Both decisions are
only made once, meaning that if a start line was found, the
processing of unit 13 is disabled for the actual field of

the source material.

Vice-versa, the end line of the active pictufe part (ELAA)
is found, when a block of the length 1 with the line type
active area is followed by a block of length p, with mixed
line type letter box plus subtitle/letter box or with the
line type pre-load. Again, the end line of the subtitled
part is found, when a block of length 1 with the line type
letter box plus subtitle is found by a block with the line
type letter box. Both decisions can be made more than once,
meaning that if an end line was found, this part of the
processing of unit 13 is not disabled for the actual field

of the letter box picture.

If a decision was made, the corresponding status signal is
set to the value "true”. The default value of the status

signal is "false".

In a preferred embodiment, p is 3 and 1 is 10, meaning that
the minimum decision basis is three consecutive lines with

the same line type.



(LB)” After the processing perforned by |ine type detection nmeans 9, each
line of the |etter box picture belongs to a certain area, expressed by the
line_type. Based on this information, field based part neans 5 of Figure 3
is able to deternine the start and end lines of the active picture part and
of the subtitle part of the picture. As wi Il be understood by those
skilled in the art, the quality of the analgysis perforned by |ine based
part nmeans 4 of Figure 3 mainly depends on the correct selection of

t hreshol d val ue THDNBN. According to the present invention and as will be

expl ai ned i nfmyRe @ehet! 11w aiddl RelOWinacenr tha Gidtavehpiptese Paritnignt i on
it is preferable to adaptively adjust the threshold val ue TH DN BN based on
an anal ysi s Qﬁrmﬁﬁﬂ'ﬁlﬁge'&d?ﬁr‘iﬂq &erEeshion kased omy Ehe valugik 95 ne type

signal out pulo by oy RE=h¥PEs de&f'ectgt%trrsﬁastﬁe Oénf'ﬂ%eo? tﬁeamél d to

field base part means 5 of Figure 3. Figures 7, 8 and 9 illustrate field
based part rgigture partoras detll las Oﬂhbefs@ummrparanm 5 of Figure

3 receives the out ut, . of ase rt _neans 4 Eigur e task of
Chi s untt i Sqrrarote, pf Sy eli: pER Tt SR FRRrE s 5 of

Figure 2 to ﬁ&éﬁkﬂj& t he flnal deC|5|on as to which format the actual
pi cture has. As nentioned, the
Reliability evaluation means 14 receives the output from
unit 10 as well as the output from unit 12. Reliability
evaluation means 14 is illustrated in more detail in Figure

S.

As shown, the output signal from unit 10 of Figure 7 is
applied to counter means 17 and 18 whereas the output of
unit 12 of Figure 7 is applied to counter means 19 and 20.
Counter 17 counts the maximum length of consecutive lines -
with the line type unsecure (unslength). The second counter
18 counts the amount of lines with the line type unsecure
and letter box plus subtitle (unslbsamount). Counter 19
computes the maximum length of consecutive letter box plus
subtitle line type lines (lbsleﬁgth) and counter 20 computes
the amount of letter box line type lines (ibamount). These
four values are compared against four corresponding

'~ thresholds. The thresholds are, the maximum unsecure line
type length threshold MUNSL_TH, the maximum letter box plus
subtitle line type length threshold MLBSL_TH, the amount of
letter box plus subtitle and uﬂsecure line type threshold
ALBSUNS_TH and the amount of letter boy line type threshold
ALB_TH. The reliability signal is now set to the value
"false" (meanipg that the start and end line values are not

reliable), when one of the following conditions is true:



10 result of the field based part means indicates the start line and the
end line of the active area picture, as well as the start line and the end
line_of the subtitle part of the picture. The nentioned signals are
indicated in Figure 7 as output signals fromstart/end-1line decision neans
13. In addition, field based part nmeans 3 outputs a reliability signal

whi ch infornms whether the provided results are reliable or not. This signal
is indicated in Figure 7 as output fromiaBliability evaluation neans 14.

In the follow ng_the gneration of portions 12, 13 and of Figure
7 will be descrﬁﬁﬁggn gularity € ininatiokgﬁﬁéﬁ 10 may be iéélenented by
a non-linear fihpbgtlehgetng the task of elinmvagstnpgsingularities fromthe
line type decision, as well as to correct |line type signal decisions based

on know edge of unkdbggmeurt behavidur of t h&LBEUN8 THox pi ct ur &3)
1bamount : > ALB_TH (4)

If none of the four conditions is "true”, the reliability
signal is set to the value "true", which means that the start

and the end line values are reliable.

Condition (1) is true if the length of consecutive lines with
Ehe line type unsecure is greater than the threshold MUNSL_TH.
The reason for this decision is that, if it not possible to
decide a particulaf as belonging to, the decision is postponed

until a secure decision is possible.

Condition (2) is based on the knowledge, that the height of
the subtitles in a letter box picture does not exceed a given

limit.

Condition (3) is true, if the amount of lines with the line
types unsecure and letter box plus subtitle is greater or
equal to the threshold ALBSUNS TH. In this case it is assumed

that the complete picture consists of dark areas and therefore

of unsecure parts.

Finally, it is not possible that the amount of letter box line

types exceed a certain limit. "That is the basis for condition
(). | .

The reliability evaluation part comprises up to four

conditions. It is clear that this part can be extended in any



Unit~10 operates according to the follow ng rule: I f between two |ine
type bl ocks of length k and mwith the sane |ine type a block with any

m xture of different line types of the length n exists, this block is
substituted with the line type of the outer blocks. The |l ength of the

bl ocks are set by parameters and in a preferred enbodi nent the value for k
and mis 3, and for nis 2. The correction task is perforned based on the
foll ow ng assunpti ons: It magbéhappen that the statistica
behavi our of a subtitle line in a letter box plus subtitle area, as well as
in a pure | exdse. bOespita the |Ide hardwaret cotplbetitdyehdvi vas fdursh bycti ve

area line. | w .case,the false.detection is corrected in that,. in case
that a bl oc kﬁdéul aﬁ"r’]%? g)flagc%kll?/emeal}telg elango'tlf/ PR HEREPEY B %ééﬁ‘nt:vm
bl ocks of |etter box
The reliability signal is applied together with the start and
end lines and the corresponding status signals to the

controller circuit 3 of Figure 2.

In the following controller means 3 is explained in more

detail in connection with Figure 4.

As shown in Figure 4, in a preferred embodiment controller
means 3 of Figure 2 comprises a quantiser means 21, an

absurdity check means 22 and a final decision block means 23.

Quantiser means 21 receives the above mentioned signals output
by start/end-line decision means 13 of Figure 7. The
reliability signal output by reliability evaluation means 14

of Figure 7 is received directly from final decision block 23.

As mentioned earlier, the controller means preferably
comprises knowledge of the system behaviour and knowledge of
the past and prbvides, based on the information received from
‘the measurement means and based on é plurality of processing
steps, finally determined start and end lineé of the active

picture part and of the subtitle part.

The signals finally output by the controller means are then
used to éorrectly zoom the picture, whereby for this zooming a
circuit as described in co-pending European application
"Digital Signal Processing Circuit for a Television Receiver",

may be used.



plus”subtitle Iine types/letter box line type, the active area |ine type
determ nation is changed to letter box plus subtitle |line type. I n order
to correct fal se decisions at the beginning and the end of the conplete

| etter box picture, a block of a m xture between |etter box plus subtitle
and |l etter box detected between a bl ock of pre-load area and a bl ock of
active area is corrected to active area line type. This is inportant for
the start and the end |ine decision of th® active picture part, when the
source material is 4:3 non letter box picture. The task of the

unsecur e- elgificeakuel Feaiculik Iu%uhm?l bAL P FoiRRC W € i B8 ¥Bfb&IeTesi ons.
This block substitutes a line type of aline nwith a line type of line
n-1, when tHEigEeaFnraaning fagtansnelh is prefenakde Shasethenstate agd
uncertai nt tliﬁ.ﬁale.kgR&é. ant3ke8achpi£! alnsci%a%iﬁnpigta'&?e . hﬁe
start value of the reSpective ptocessing isS acttve area [Ine type in case

t hat the |igquantyseroheafne 21 stTHiisnd st ppefefilely tdomeprse- khat asea i s

e o w5 JeAtl VB R chaam . QheTERLR 1S
picture part has a size which with no available zoom factor
which may be enlarged to the exact screen size, then that zoom
factor is chosen which enlarges the active picture part
closest to the full screen size, without thereby enlarging the
active picture part so that relevant information is lost from

the top and bottom of the active picture part.

Quantised start and end line signals output from the quantiser

means are supplied to the absurdity check means 22.

The absurdity check means detects impossible or unlikely

combinations of the detected start and end lines.

The evaluation of the absurdity check means is, for example,
based on the knowledge, that the end line of the active
picture area is always at least a predetermined amount of
lines greater than the start line of the active picture. The
same relationship also exists for the start and end line of
the subtitling area, and respectiﬁe relationships also exist
between the start and end line of the active picture area in

regard to the start and end line of the subtitling area.

The absurdity check means 21 informs, through a status signal
status AC, the final decision block means whether or not the
applied start and end lines of the active picture part and tle
subtitling part may be regarded as valid.



12 different parameter settings and, preferably, all nmentioned paraneters
k, m n are 1. For the description of the operation of start/end |ine
decision nmeans 13, reference is nade to Figure 8, showing that this block
preferably conprises counter neans 15, as well as start/end-line decision
filter nmeans 16. The counter 15 counts the amount of lines with the line
type active area in the first half of the letterbox picture (AAFH) as well
as the anount of lines with the line type active area in the second half

of the letter box picture (AASH). These cggnter values are used later on to
correct the decision of the start/end-line decision block. The reason is to
enabl e a fasthelagisk ofi, thé fimmlaclegdisipncbliock imeansti® nondéeide whigh

format source material . Therefore . it,.is negessary. ta define 1 Ni hum
amount of | | SRREAR CheAetie] RiCoure hag." THS Hadic dded R e inak | he
AAFH count erdedildi®on HleERa£td wait EPuabetaré Negnd el dighdiks dridt | i ne

of the active area (SLAA) is set to the first |ine of the conplete picture
part (FLOP) &hfR 4o $S8E ¥BFR@,final start and end lines. As long as the

signals are stable, no changes are made. Stable in this
context means that the signals do not change their values for

a given time period.

In particular, final decision block means 23 evaluates status
signal AC provided by absurdity check means 22. If the status
AC signal is "false”, the actual measurement results are not
evaluated and the final signals are not changed. On the
contrary, if the status AC signal is "true", the reliability
signal provided from the measurement part is evaluatgd. In
the case of a "false" reliability signal, no change of the
final signals is made, and further processing for the actual
picture is disabled. If the reliability signal is "true",

further processing is enabled.



val le of AASH counter is greater or equal to the threshold, the end |ine of
t he actlve—prcture—part~rs—set to the last line of the conplete picture
(LLOP). In the correspondi ng status signals are set to
t he val ue tragm germm in any case, meaning . that the decisions of
the start/end:=l1qme wde® sson=* Iock 13 are overwritten, if one or both of the
conditions are true. - Start/end-line decision filter_16 makes the deci sion

on two consecutive blocks with the sanme or m xed |i rferyig BHEET WS BEENY | i ne
of the active picture part (SLAA) is fouT , Wwhen EPLACED
13 a block with the length p and the mxéd line ty

subtitle/letter box or with line type pre-load is followed by a bl ock mnth
the length 1 and the Iine type active are. This determnation is
illustrated in Figure 12. In the sane manner, the start |line of the
subtitle part (SLST) is found, when a bl ock mnth the length p of the line
type letter box is followed by a block of the length n wwth the line type

l'etter box plus subtitle. Both decisions are only made once, neani ng that
if a start line was found, the

CLAIMS

1. A letter box picture detection means for receiving a
videco signal and for providing output signals indicating
aE least the start and end line of the active picture
part of a picture représented by the received video

signal, said means comprising:

first means (4) comprising means (7) for comparing the
brightness value of each pixél of a line of the picture
against a first threshold value, counting means (7) for
counting the amount of pixels exceeding the first
threshold value, and means (9) for at least determining
for each line whether or not the current line is an
active area line of the picture, that determination

being at least based on the count value provided by the

counting means (7),

second means (S) for determining at least the start and
end line of an active area of the picture based on the

determination made for each line by the first means.

2. A letter box picture detection means according to claim
1, wherein said means for determining (9) further

determines for each non-active area line of the picture

This Sheet Has Been Re laced
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processing of unit 13 is disabled for the actual field of the source

mat eri al . Vice-versa, the end line of the active picture part (ELAA) is
f ouqnd, V\hen”ﬂ'mlﬂﬁullnllllgﬁ ength 1 with the line type—active-area is
fol | owed by h p, with mixed |ine typeTHl%t&fﬁETHMS BEEN
subtitle/letfer®bdx & Wwith the line type pre-Ioad. AgalnREmn@Egnd l'i pe of
the subtitled part is found, when a bl ock of |ength T Wtihrtte++rme—type
letter box plus subtitle is found by a bR8ck with the line type letter box.
Bot h deci sions can be nade nore than once, neaning that if an end |ine was
found, this part of the processing of unit 13 is not disabled for the
actual field of tgﬁ Letter box picture, deci si on was made, the
correspondi hg st ¥P8& §Fg?f‘é|“‘?% rFﬁpFﬁ'é"Y/%I e 5,8 SWRhLtIR AN val ue

of the status sigiae bg theélpfcture,l Bna preferred enbodinment, p is 3 and 1
s 10, neaning that the m ni'mum decision basis is three consecutive |ines
with the sane |ine type.

said second means determlnes in additlon the start and

end line of the subtitle part of the picture.

3. A letter box picture detection means according to claim
1 or 2, wherein said first means further comprises means
(8) for detecting for each line the distancé between the
first and the last pixel having a brightness value
exceeding that first threshold value, wherein said means
for determining (9) determines any non-active area line
to be a subtitle line, if said distance is greater than

a second threshold wvalue..

4. A letter box picture detection means according to one of
the claims 1-3, wherein said second means (5) further
provides a reliability signal, indicating the
reliability of the determinations made in regard to the

start and end lines.

5. A letter box picture detection means according to one of
the preceding claims, wherein said first means further
comprises a filter means for filtering the received

video signal, preferably a 2-tap FIR-filter.

6. A letter box picture detection means according to claim
S further comprising a third means (3) for receiving the
reliability signal and signals representing the
determinations made by the second means in regard to the .

start and end lines for generating confirmed start and

This Sheet Has Been Replaced
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14 TIf the start Tine and end |ine of the active picture part is not

overwitten ased on the values of counter neans 15, the
starf and th Ilml" IHm ctive picture part, as the

subtitle partt and 4 he cerresponding status signals, ar@bp$%Td%S tBEEN

controll er neans 3. Reliability eval uati on nmeans 14_receiBEBEAGEDe out put
fromunit 10 as well as the output fromunit 12. Reliability evaruatiof
means 14 is illustrated in nore detail i21Figure 9. As shown, the output

signal fromunit 10 of Figure 7 is applied to counter neans 17 and 18
wher eas the out put of unit 12 of Figure 7 is applied to counter neans 19
and 20. Counter

Qunts maxi num | engt h, of consecutive lines with the
line type unseCLﬁné1 g&ﬁ??eﬂ ﬁ? aﬁfé'vsee@ﬁ'ﬁ RHERLES %%6&7??& %t he anount of
lines with the IdyhitYBCab8sesiEturbare! bebeQ0dn MnarliRidill 8 the
(unsl bsanount). Counter 19 conputes the maxinum | ength of consecutive

| etter box plus zeli@bdlaty; ﬁegmybeand/msbess@ @nglmewmec@bﬁﬁeaeéo
tes th f
conput es the a% freb%ﬁsrmé’%uééd&éswgdéw aééeﬁacfl@ s tﬁ:?@d our

val ues are co alnst four correspon reshol ds
are, the maxi rrurnmrtsimcmhéral meangpE3) ength threshol d IVUNSLTH, t he maxi num
| etter box plus subtitle line type length threshold M.BSLTH, the anpbunt of
7. A letter box picture means according to claim 6, wherein
said third means (3) adaptively adjusts said first
threshold value on an analysis of the reliability signal
and/or based on knowledge obtained from previous
measurements and/or based on rules stored in the third

means.

8. Integrated circuit comprising a letter box picture
detection means according to one of the claims 1-7 and
further comprising means for controlling the zooming of
the picture based on the start and end line indications

provided by the letter box picture detection means.

9. Television receiver comprising letter box picture
detection means according to one of the claims 1-7 or a

integrated circuit according to claim 8.
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| et er box plus subtitle and unsecure line type threshold ALBSUNSTH and t he
anount of letter boy line type threshold ALB TH. The reliability signal. is
. now_set to the value "false" (nmeaning that the start and end |ine val ues
are not reliable), when one of the follow ng conditions is true:

15 unsl engt h > MUNSLTH (1) | bsl engt h
> M.BSL TH (2) unsl bsanount >

ALBSUNS_TH (3) | banount > ALB TH

(4) I f none of the four conditions is22true”, the reliability signal is

set to the val ue "trgef, mhich_neans that the start and the end_line_values
arfhrel iable.  Condi¢irtuit) FOR AUTEMATIENSETREPIONOOFCLRSPER g | | Nes
W .

PICTURES IN TV-RECEIVERS

ABSTRACT

A letter box picture detection means for receiving a
Video signal and for providing output signals indicating
at leasf the start and end line of the active picture
part of a picture represented by the received video .
signal, said means comprising: first means comprising
means for comparing the brightness wvalue of each pixel
of a line of the picture against a first threshold
value, counting means for counting the amount of pixels
exceeding the first threshold value, and means for at
least determining for each line whether or not the -
current line is an active area line of the picture, that
' determination being at least based on the count value
provided by the counting means, second means for
determining at least the start and end line of an active

area of the picture based on the determination made for

each line by the first means.

FIGURE 2



the™ ine type unsecure is greater than the threshold MINSL_TH. The reason
for this decision is that, if it not possible to decide a particular as

bel onging to, the decision is postponed until a secure decision is

posSi bl e. Condition (2) is based on the know edge, that the height of the
subtitles in a letter box picture does not exceed a given limt.

Condition (3) is true, if the anmount 3 6I|nes with the |ine types unsecure
and letter box plus subtitle is great ! or equal to the threshold

ALBSUNS TH. yrrthrs—case Tt T5sassyned th consi sts
of dark are cure pFrt . ' ~—t+t~{ S ot
possible th B ano T 1 {box lihpe ftypes a cefftafn limt.
That is the 'Ffor i tiq : The rjel i abi | val uat}li op part

conprises u o] on i ons. —-S-med Par t@ Iﬁ cgn be extended
i n any '

16:9 TV set 16:9 TV set
4:3 letterbox picture zoomed up letter box picture
Fig. 1
/z | 1
/ ! p
l
Measurement- Part| SLST, St#us SLST Controller- Part
Y means ELST, Status_ ELST means
—» SLAA, Stdtus._ SLAA 4V/3
ELAA, Status_ ELAA
Reliability Signal |
Fig. 2

I /

Line based Part- means

27N\ :
Line type signal

Field based Part- means )/

Reliability SLAA, gpLapa, SLST, ELST, F 1g. 3
Signal Status_ statys Status_ Status_
SLAA™ ErLaa”  SLST ELST



16 ™case. Despite the | ow hardware conplexity, it was found by sinulation
that the nentioned four conditions are sufficient. The reliability signal
is applied together with the start and end lines and the correspondi ng
stafus signals to the controller circuit 3 of Figure 2. In the follow ng
controller neans 3 is explained in nore detail in connection with Figure 4.
As shown in Figure 4, in a preferred enbodi nent controller neans 3 of
Figure 2 conprises a quantiser neans 21, an absurdity check nmeans 22 and a
final decision block neans 23. Quanti ser neans 21 receives the above
menti oned signals output by start/end-line decision nmeans 13 of Figure 7.
The reliability signal output by religgbrity eval uation neans 14 of Figure
7 is received directly fromfinal deciSron block 23. As menti oned :
earlier, the controller nmeans preferably conprises knomded$% f 4 he system
t

behavi our and know edge of t§ mast prog d§s, sgpl on I'nf or mat i on
recei ved fronnengbmsurerrergta sg hl as tugal Ity of processing

Signal LAA~ SLST  ELST
l l ! {2
" Quantisier means 1

! bt !
QSLAA, QELAA, QSLST, QELST,

Status_ Status_ Status _  Status_
SLAA ELAA  SLST ELST

l t | L=

Absurdtly Check means 1

Status_ AC * ‘ ‘ *
QSLAA, QELAA, QSLST, QELST,
Status_  Status_ Status_  Status_
SLAA ELAA  SLST ELST

23

Final Decision Block- means 1

'

FSLAA FELAA FSLST FELST

lY

' [noise reduction filter means‘

|

Histogram means . Logo Detection means |

BC LBFLP
9

/
Line type Detection- means

Line type signal

e



steps, finally determ ned start and end Iines of the active picture part
and of the subtitle part. The signals finally output by the controller
nmeans are then used to correctly zoomthe picture, whereby for this zoom ng
a clrcuit as described in co-pending European application "Digital Signal
Processing Circuit for a Television Receiver", may be used.

17 Since such a circuit usually only provides a |limted nunber of
different zoomng factors, it is preferable that the start and end |ine
signals are quantised. This quantisation is done by quantiser nmeans 21.
This is preferably done so that no relevant information is lost. If, for
exanpl e, the active picture part has a size which with no avail able zoom
factor which may be enlarged to the 8f@ct screen size, then that zoom
factor is chosen which enlarges the active picture part closest to the ful
screen size, wthout thereby enlarging the active pictuquﬂart so t hat

rel evant information is lost fromthe top and bottom of thefactive picture
part.

Y_in— T

112

| + }—Y_out

Fig. 7
Line type signal
5\ _ Singularity Elimination 10
means 4
! P
"Unsecure" Elimination
means
]
12
Singularity Elimination
means
14 . 1 13
Reliability Start/ End- Line Decision }~
Evaluation means 7
- means
Reliability SLAA, ELAA, SLST, ELST,
Signal Status_ Status_ Status_ Status_

SLAA ELAA  SLST ELST



L] : : :
Quawti sed start and end line signals output fromthe quantiser neans are

supplied to the absurdity check neans 22. The absurdity check neans
detects inpossible or unlikely conbinations of the detected start and end
| i n¥s. The eval uation of the absurdity check nmeans is, for exanple, based

on the know edge, that the end line of the active picture area is al ways at
.l east a predeterm ned anmobunt of lines greater than the start |ine of the
active picture., The sane relationship also exists for the start and end
line of the subtitling area, and respective rel ationships al so exi st
between the start and end Iine of the acthnf picture area in regard to the
start and end line of the subtitling area. The absurdity check neans 21

i nforms, through a status signal status AC, the final decision block nmeans
whet her or not the applied start and end lines of the active picture part
and the subtitling part may be regarded as valid.

Fig. 8
1 3/\
Line type signal
15\\ ' 16
N AAFH, AASH Start / End- Line Decision
counter- means Filter means _
AAFHC AASHC SLAA, ELAA, sLsT, ELST,
Status_  Status_ Status Status_
SLAA ELAA sLST ELST.
Fig. 9
Line type signal Line type signal
after processing 2 after processing 4
/
counter of max ‘unsecure °°‘l‘"ttte" ‘l’)f max | | counter of lefter
unsecure etter box .
length and letter box subtitle length box lines

\ subtitle lines , | IS
bz mS R b2

UNSLENGTH UNSLBSAMOUNT LBSLENGTH LBAMOUNT



18.The task of the final decision block neans is to decide which format the
actual picture has. The basic idea of the final decision block is to wait
for secure and stable signals and then to set up the final start and end

| imes. As long as the signals are stable, no changes are made. Stable in
this context neans that the signals do not change their values for a given
time period. In particular, final decision block neans 23 eval uates
status signal AC provided by absurdity check neans 22. |If the status AC
signal "is "fal se", the actual neasureneghﬁresults are not evaluated and the
final signals are not changed. On the c rary, if the status AC signal is
“true", the reliability signal provided fromthe neasurenenfjpaf) is
evaluated. In the case of a "false" reliability signal, no chfange of the

final signals = I oce ng _f g he 2 al__picture is
di sabled. If [ S rstingplf | S
enabl ed.

1R

‘Lsicond haif

l s CJ ’
letter bhox .

SLAA detect SLST detect
D 1B/
M| :
bl
v e e -
nes ‘nes



1.~ Aletter box picture detection neans for receiving a video signal and
for’ provi di ng output signals indicating at | east the start and end
ling of the active picture part of a picture represented by the

recei ved video signal, sai d nmeans conpri sing: first means (4)
conprising nmeans (7) for conparing the brightness val ue of each pixe
of aline of the picture against a first threshold val ue, count i ng
means (7) for counting the anmobunt of pixels exceeding the first

t hreshol d value, and neans (9) for at |east determning for each line

whet her or not the current line is an active area |ine of the picture, that
determ nation being at |east based on the c6l6t val ue provided by the
counting nmeans (7), second neans (5) for determning at |east the
start and end |ine of an active area of the picture based on the
determ nation made for each |ine by the first nmeans (4) and for
providing a reliability signal, indicating the ‘reliabil =7 .of11é1e
determ nations made in regard to the start and end lines é%d

athird neans (3) for %ﬁﬁi bﬂg the reliability signal and signals
representing the determ made by the second nmeaggoiDatdéctign’ d to

the start and end lines for generating confirnmed start and end |ines,

wherein said thi ans (3) adaptively adjusts said finggyphreshol d val ue
on an anal ysis QEaI EF ree)i ability si - Pixel A
thaar| vawe| @ Q.
TH_DN_BN —— _ THONGBN
Be - )
ount o
?ooooooo-ooo m "'? ?00?'0?
Rad ln _
line first pixel lastpixel - fine

Max amount ‘
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2.  _Alet

sai d’

area .

line is ap

nmeans det ‘

part of tHe picture S- \
to claimZ*s '

for detecting for each g

| ast pi xel having a brightness
val ue, .wherein said neans.for

non- actlveGi-rMBllSl ne to be a

greater than a second threshol d val ue. 4, Al
pr ecedi ng

detection neans.according to

) I

of the pi cture

q47010\7~7 P05
to claim11, wherein
I nes for each non-active
o)

r not the respective
and sai d secand

the start and end |i

| etter boxgpicture d

said first neans f

t he di stance be

val ue exceed

_ ‘deternmning (9)
subtitie line, :

he RERICEMENT SEEETSt | oSG
Ct[e Cdsafptivnaneget cortolipaged ...
Iirglissicconpripaged nNtampags) A%
Ve e tdle fi IRgedndth pmged ...
J%f i 1 aged. 030 Qagled .....

term nes any

one of .the

MR ey O e

cl ai ms, wherein

said fir st 1meana lettet bex pm:tuq:e detestion meares forgecaivingra video signa! and for

providing output slgnals mducatmg at least the start and end line of the
active picture part of a plcture represented by the received video signal,

. sald means compnsung

'ﬁrst. meari_s' (4) comprising means (7) for compéring thé brightness value

of each pixel of a line of the picture against a first threshold value,
counting means (7) for counting the amount of pixels excéeding the first
threshold value, and means (9) for at lgast deterniining for each line
whether or not_the current linei. is an active area line of the picture, that

'll.'deten’nin_ation being at least based on the count value provided by the

counting means _(7),

second means (5) for determining at least the start and end line of an
active area of the picture based on the determination made for each line
by the first means (4) and for providing a reliability signal, indicating the
reliability of the determinations made in regard to the start and end lines
and

a third means (3) for receiving the reliability signal and signals
representing the determinations made by the second means in regard to
the start and end lines for generating confirmed start and end lines,

wherein said third means (3) adaptively adjusts said first threshold value -

on an analysis of the reliability signal.

A letter box picture detection means according to claim 1, wherein said
means for determining (9) further determines for each non-active area



filtering t
Aletter bo

Y

E@ﬁﬂ/ﬁﬁ rtsm; nal , preferabl ta Fl R—fllter 5.

L neans accﬁlmm r"llau lHl t he preceding

clainms furtHer} conprising aijthird neans gthe reliability

signal and s nathgar‘p%ant g the determ nationd made” by the second

means inr d to the start {and end lines for generating confirmed start

and end |in ofTthe acti ve aJea pi ctupg part and/or subtitle area picture

part based oh an_anal ysis of tle reli agl lity signal and/or based on

know edge obt ai ned from previ ous measurenents and/ or based on rul es

stored in the thig g‘i’ﬁ?é‘@&&éwheﬁ@erorrﬁtltﬁéré‘sr eEWe A& 1548 QubiR aﬂ%@rd' ng

to one of the prece I.ng ﬁ wherei'n sard third neans (3)

adapti vel y- adj usof thespigturerand t h eshol d val ue further based on

know edge obt ai ned from previ ous measurenents . ~and/ or based on rul es

stored in the third neans. 7. . Integrated circuit conprising a letter

box picture detesgidseonpdmeans detmn@d:@mﬂ‘@ siartiand pnd diegi ofghel ai ns
21

further conprisin
controlling the ng@? GS%P?ﬁteep( 5?ure based on the start and end |ine

3. A letter box ptcture detectton means aocordmg to claim 1 or 2, wherein
said first meaans further comprlses means (8)-for detectmg for each line
the dtstance between the f rst and the fast pixel having: 4 brightness
value exaeed«ng that.fi rst threshold value, wherein said means for
determxntng (9) determmes any- non-actwe area llne to be a subfitie line,
if said dxstance is greater than'a second threshold value,

4 A letter box’ ptcture detection means aooordmg to one of the preceding
clatms wherein satd first means further compnses a fiter means for -
fi ltermg the received videa signal, preferably a 2-tap FIRAflter.

5. A letter box picture detection means accordmg to one of the preceding
claims further comprising a third- means (3) for receiving the reliability
signal and signals representmg the determinations made by the second
meansin regard to the start and end lines’ for generating oonf rmed start
and end lines of the active area picture part andfor subtitle area picture
part based on an analysis of the reliability signal and/or based on
knowledge obtalr_ted'from previous measurements and/for based on rules
stored in the third means )

6. A fetter box picture means according to one of the preceding claims,
wheréin sald third means (3) adaptively adjusts said first th ‘eshold value
further based on knowledge obfained from previous measurements
and/or based on rules stored in the third means.

7. Integrated circuit comprising a letter box picture detection means
according to one of the preceding claims further comprising means for



i ndi catio ! e fletter box picture ' ans. 8.
Tel evi si on} riecei ver _conprilsijng | etter box pictu Em@mgm m’ ﬂ!’s
according ieD AUG ijms | - 6 or an integhk Jd"d@¥cording to

claim?7.
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"ognirollirig the zooming of the picture based on -the start and end line
indications provided by the letter box picture detection muans.

8.  Television receiver comprising letter box picture detection means
according to one of the claims 1 - 6 or an integrated circuit according to

claim 7.



