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This invention relates to the field of autonatic detectors 2®ganuet2etdbox

vi deo sources, for exanple as would be useful in wide screen televisions.
In "letterbox"” format, an inmage in wide format display ratio, for exanple
16 X 9 (al so designated- 16:9), is displayed across the full wdth of a
narrower format display ratio medi um ¥ or exanple 4 X 3 (also designated
4:3). Mwvies in a wde format to be broadcast comrercially wthout
distortion or cropping are converted by the broadcaster to |etterbox
format, to enable display on a conventional receiver screen for exanple 4

X 3.. Th
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of a sign&nd préﬁj@%@oihﬂ darabinad gickise al&dpbdmdﬂrsgm @hidcX 3 s usual |y
transni tt ebnipositg H@gyeé.ghﬁal '@lﬁ?ﬁh?@ stah@ant! 16 WgNapuch e ter box
displays (hflog, And SPAndard Mfse” 8ignalS, dnly 181 horizontal lines in each
field are devoted to the main video, the remaining lines being the
matte, gray or black borders. The useful picture information, or

main video, is generally referred to as active video, whereas the
borders are generally referred to as inactive video, even if the
borders are flat fields having some luminance value and/or
chrominance component. This distinction and designation is

followed herein. The borders may be used, if at all, to display
different types of auxiliary information. A first type is generally
text, such as storm warnings, news alerts and subtities. A second
type includes station and network logos, which are often graphic or

a combination of text and graphics. Both types of auxiliary
information might be present together, or separately. Both types of
auxiliary information are also generally referred to as active video.
A third type of auxiliary information which can interfere with
correct identification of a signal in letterbox format is closed
captioning, which is usually transmitted during the vertical blanking
interval.

When such letterbox displays (in 4 X 3 format) are shown on a
wide screen television, for example 16 X 9 format, the video signal
can be vertically zoomed, that is enlarged, by a factor which both
increases the portion of active video to substantially fill the wide



w de screen television, for exanple 16 X 9 format, the video signal can be
vertically zooned, that is enlarged, by a factor which both2silaweg268s t he
portion of active video to substantially fill- the wi de 29 January 2004 2
screen. display, and at the sanme tinme, substantially elimnates -the wupper
and-1 ower borders. This can be acconpljshed without incurring inmage aspect
ratio distortion. It is a useful feate to automatically detect letterbox
sources and vertically enlarge the active portion of the video source
signal so as to substantially fill the display screen. An automatic
~letterbox detector in a wde screen televisionis disclosed in .
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second gradient, designated the negative gradient, is formed by

subtracting the minimum value of the current line from the

maximum value of the previous line. Either of the gradients may

have positive or negative values depending on scene content, but the

negative values of both gradients may be ignored. This is because

only one gradient may be negative at a time, and the magnitude of

the gradient with the positive value will always be greater than or
. equal to the magnitude of the gradient with the negative value. This
simplifies the circuitry by eliminating the need to calculate an
‘ absolute value of the gradients. If either gradient has a positive

value which exceeds a programmable threshold, video is considered

to be present on either the current line or on the previous line.

These values can be used by a microprocessor to make a
determination of whether or not the video source is in the letterbox
format and to determine the first and last line numbers of active
video. The calculation can be performed only for the top (or the
bottom) of the image, provided means are provided for centering the
image verticaily. Inasmuch as the deétection of active video is a
function of gradient rather than luma absolute value, the device can
detect inactive borders of a predetermined matte color, provided the
borders have a substantial {but unchanging) luminance level. The



vi deo. The cal cul ation can be performed only for the top (or the bottom
of the inmage, provided neans are provided for centering the29 lanage 2004
vertically. Inasmuch as the detection of active video is a function of
gradient rather than | uma absol ute value, the device can detect inactive
borders of a predeterm ned matte color, provided the borders have a
substanti al (but unchangi ng) | umi nance | evel . The 29 January 2004 3

| um nance | evel detector is enabled for only about 70% of each line in
order to inprove signal to noise ratios. However, if the borders are used
.to display auxiliary material, - such as storm warnings, news alerts, :
subtitles, station, or network:  |ogos, and the like, the automatic |etterbox-
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,of aut onmatiutoinatice datectisiet G the SsElFd) RH Yeing SRIBbRY I Ankhfirgl esence of
i_ét}at i on anggds&tev\ork | ogos, and the like, head switching transients and
u

dThterferen ri'ng vertical blanking, while still permitting automatic
response to sudmerfgrensat with adetaction vafr signals irewstterbext $omndt scant i t! es.
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video di SR aXel3" rodorders” utili2ing the WM& format’ which will insert a
hea_d switching transient anywhere from 5-8 lines prior to the
vertical synchronizing signal. Head switching transients can.be
mistaken for active video, causing incorrect letterbox detection.
False detections based on VCR head switching transients must be
avoided. '
The invention overcomes the problem of automatic letterbox
detectors erroneously responding to the presence of station and
network logos, and the like, head switching transients and
interference during vertical blanking, while still permitting
'* automatic response to such information as storm warnings, news
alerts and subtitles.
' A video display control system which overcomes this probiem
comprises: a video display having a wide format display ratio; a
letterbox detector for sampling video information in pictures
represented by input video signals having a letterbox format and
generating a control signal for enlarging the pictures for
substantially filling the video display means with active video, the
letterbox format pictures sometimes having auxiliary information
disposed in a border area; and, a circuit for preventing the letterbox
detector from sampling the video information in any portion of the
border area in which auxiliary information such as logos or closed
captioning can be expected to be disposed or transmitted, or in



| etterbox detector for sanpling video information in pictures represented
by input video signals having a |letterbox format and gener 2% jamgag 200Nt r o
signal for enlarging the pictures for substantially filling the video

di splay neans with active video, the |letterbox format pictures sonetines
having auxiliary information disposed in a border area; and, a circuit for
preventing the letterbox detector frédm sanpling the video information in
any portion of the border area in which auxiliary information such as

| ogos or closed captioning can be expected to be di sposed or transmtted,
or in 29 January 2004 4 whi ch head switching transients can be expected to
.occur, Hﬁﬂgres n.the case of |ogos, for exanple, which are
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hori zont a n& i ch excl udes the range in which | ogos normally
appear but in LRfé‘é’t'ﬁ?- I@@steggmﬁbf ormat, piRfures semetimasrhaver ni ngs,
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verti cal nch nlan 1 i cal synchroni zing
si gnal . PEth gf E)ﬁt defiping %c‘&ﬁ'zo‘ﬂ'@r‘ SAERHNG, rang@here from
5-8 | i~neswﬂ1ﬁ¢mre)¢o¢udm ther ram:@é in which logos normally appear but

includes at least some of the range in which storm warnings, news
alerts, subtitles normally appear. Such a range can be substantially
centered with respect to the active video of each horizontal line, but
small enough to exclude logos, or any other information, at either
end of each horizontal line. Information of the third type,
associated with vertical blanking, will occur, for example, from
three lines before the vertical synchronizing signal to 14 lines after
the vertical synchronizing signal. Head switching transients will
occur, for example, anywhere from 5-8 lines prior to the vertical
synchronizing signal. :

An advantageous embodiment of the invention recognizes that
in the majority of instances where logos are present in the border
regions of a letterbox signal, such logos are located in the lower
right hand corner of the picture, that is, on the right side of the
lower border area. Accordingly, the luminance level detector is
enabled for examining each line only in sections which are not the
right hand portions in which the logos are found. This can be
accomplished by sampling approximately 70% of each line, for
example, substantially in the middle of each line. In terms of pixels,
and assuming that each horizontal line includes 1024 pixels counting
from the horizontal synchronizing puise, 860 of which are active,



synchroni zi ng signal. An advantageous enbodi nent of the invention

recogni zes that in the nmgjority of instances where | 0ogos az®lgpuagedns i n
the border regions of a letterbox signal, such |logos are |ocated in the

| ower right hand corner of the picture, that is, on the right side of the
| ower border area. Accordingly, the | &m nance | evel detector is enabled
for examning each line only in sections which are not the right hand
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In accordance to a first aspect of the invention, there is provided a video display
£ control system, comgprising:
| a video display means (10) having a wide format display ratio (e.g. 16:9); and,
a letterbox processor {100) for determining when a picture represented by a video signal
(Y_IN) has a letterbox format;
characterized by:
first means (128) for restricting operation of said letterbox processor (100) to a vertical range
of horizontal lines (24 < line count < 250) in each field of said video signal; and,
second means (101) for restricting operation of said letterbox processor (100) to a horizontal

range (272 < pixel count < 872) of video data in each of said horizontal lines.



control system conprising: a video display nmeans (10) having a w de format
display ratio (e.g. 16:9); and, a |letterbox processor (100):2¢ gmusie2604m ni ng
when a picture represented by a video signal (Y_IN) has a |etterbox
format; characterized by: first neans (128) for restricting operation of

sai d Ietterbox processor (100) to a vertical range of horizontal Iines (24
< line count < 250) in each field of @i d video signal; and, second neans
(101) for restricting operation of said |letterbox processor (100) to a

hori zontal  range 72 < pixel count 8 of v in, each of said
hori zontal M ® fda(f@eﬁ%ﬁﬁ %P ﬁ@ﬁC‘ﬁtﬂed”é‘%!%‘BPo‘Hﬁ'@ésPEPVﬁ g@c‘(ﬁ‘i’ﬁ? et of

t he i n¢eittdl eysterh hmprisiagpr ovi ded a video display control system
conprisin d o.displa ans 10 avi wi de fornat display ratio
(o ) Sy videa G e Do Yo ey e isday bR GBndeien o pt ot ur e
Ir epresent ed diytterbos ;ﬁﬁ@s_s@rqm@d) for(d‘éLéthgi@&Te? f mdtlrerbssdnedd Bita vi?@i f;ignal

etter 0cesso vin S : : or
eval uat 1A (SR BRERE B Barobf ogssPeiang Hedrs it dns’ (4285 1161 126
rfesthrl qtzzrfgrelmﬁraﬁhg Olﬂe@torﬁ]a‘itdféaﬁd vigedsigng)raneessor glOO) to ? vertical ran?e
of horizonta < line count < n each v ca sca ni ng cycl e
of said viddBE¥ ﬁ%)%rl"??t%ﬁ%%%{ﬁt&?é‘ qaa'é?e?‘)ﬁ{bf’é p%ﬁ%@(?@s Pt?e"‘%”i‘ﬁ? RE¥%n, g
t her e ich hirizowiatids 224/ k teocoutt 8 RE@YIN eadH Vebticabstahainy epP6f Sid\gdeossighalleo
di spl ay neans having a wide format display ratio; a |letterbox processor for
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a vertica &g 0&; horizontal lines in each field of said video signal,
§ai d vapp ¥ PEETRRYTRIFIy t hose of said horizontal lines (250 < [ine
count < 24) amaamtplaysmedws‘haalr@ ewmdeformarmqﬂmnﬂol ntime to vertical
bl anki ng (2 switchin
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said field which correspond in time to vertical blanking (250 < line count < 16) and, when present,

head switching transients (254 < line count < 257).

In accordance to a fourth aspect of the invention, there is provided A video display
control system comprising:

a video display means having a wide format display ratio:
a letterbox processor for determining when a picture represented by a video signal has a
letterbox format: and

line counting means (130, 132,134) for initiating a letterbox detection enable signal
(VERTJEN]) at a first line count ("24") and terminating said enable signal at a second line
count ("250") said enable signal restricting operation of said letterbox processor to a vertical

range of horizontal lines in each field of said video signal.

in accordance to a fifth aspect of the invention, there is provided a video display
control system comprising:

a video display means having a wide format display ratio;



(VERTJEN) at a first li-ne count ("24") and term nating said enabl e signal
at a second line count ("250") said enable signal restricti®hdenopgr204 on of
said | etterbox processor to a vertical range of horizontal lines in each
field of said video signal. In accordance to a fifth aspect of the
invention, there is provided a video display control systemconprising: a
vi deo di splay neans having a w de forpRt di splay ratio; 29 January 2004 5b
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means ar, determni.n n sent a video signal is
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vi deo paititiéttenbdxlpibcadsosti avepticd wrgeiof horﬂmutatmmne:d daeh fieldrof epideidepl4) and
Iovver élSZ‘Lr border areas, said letterbox format picture sonetines having

auxil i nformation (e.g., STORM WARNI NG or LOGO) positioned in
E’lfferent portions of said border areas, rreans responsible to said

subst ant 1 al 1y SR EeR R oty it & Pratiedinr o€ s Bttt SefBecodor i on

when saomronngtem sorgmvéding: s determined to have said [etterbox format; and
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positioned between upper (14) and lower (18) border areas, said letterbox format picture
sometimes having auxiliary information (e.g., STORM WARNING or LOGO) positioned in
different portions of said border areas,
means responsible to said letterbox determining means for enlarging said picture in size to
substantially fill said video display means with said active video portion when said video

- signal is determined to have said letterbox format; and

means (128) for inhibiting said determining means (100) from responding falsely by

restricting operation of said determining means to a predetermined portion of each field likely
to exclude said auxiliary information, when present.

In accordance to a eighth aspect of the invention, there is provided a video display
control system, comprising:

a video display means (10) having a wide format display ratio e.g.. 16X9:
means (100) responsive to a video signal (Y_IN) for determining when said video signal has
a letterbox format in which a picture is represented by an active video portion (14)
positioned between upper (16) and lower (18) border areas, said letterbox format picture

sometimes having auxiliary information, e.g. a storm warning or a logo, positioned in different



a video display neans (10) having a wide format display ratio e.g.. 16X9:
means (100) responsive to a video signal (Y_IN) for determn A?dapuatyeédO4ai d
video signal has a letterbox format in which a picture is represented by
an active video portion (14) positioned between upper (16) and | ower (18)
border areas, said letterbox format pLcture sonetines having auxiliary
information, e.g. a stormwarning or Clogo, positioned in different 29
January 2004 5c portions of said border areas, said determ ning nmeans being
oper ab 0, means
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si gnal for e sal icture to be enlarged 1n si'ze only is
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war ni ng, can sser egree for ay on"a wde screen
t el evi Sicoat VE@T\IEN)&QP@@W 6 FIGURE 3 is a diagramillustrating how .a
conventional' video signal in letterbox format, and including a storm
marnin%gacan be displayed on a wide screen television w t hout being
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FIGURE 2 and 2(a) are a diagram illustrating how a conventional video signal in letterbox

format, and including a storm warning, can be enlarged to a lesser degree for display on a

wide screen television;



range of operation of the letterbox detector; FIGURES 6(a), 6(b). and 6(c)
are useful for explaining the vertical range of operation pdJdnhayleta er box
detector in a first of successive video fields; and, FIGJURES 7(a), 7(b)
and 7(c) are useful for explaining the vertical range of operation of the
| etterbox detector in a second of successive video fields. An automatic

| etterbox detector can be used to det&t a conventional video si gnal 12 in
| etterbox format, as shown in FIGURE 1. A signal in letterbox format,
also referred to as a letterbox signal or |etterboxed signal, has a
central area 14 with active video, _an upper border area 16 and a |ower .
border "area 18FIGH&EBG dera diegramaillwstrgtingahby &l gpnvedtional oidsg of t en

bl ack in ginal . inThatdrooxt forln . M ihMeaVERRmh NS, pla” ansi tion
fromthe ﬁgm?r border 16 Ct}(;h?ﬁeg-g?egi \?g@}f‘geﬁ%gﬁg Wrﬁfﬁg' fc?nt bH ne 22 of
active vigded a¥%§r%’%e§1t‘§'d§ t3CAREN ¢ {RAVISIUM WO UL 0823 \#1H8E98Fea 14 to the
| ower border ESGURE thdsva ddockidjagtarh2ohan autamatic ldttepbay ratio of 4 X

3, if th ' ea-has; [ j f K~9:.and if a
i de scregﬁzﬁtfdﬁi%"fﬁﬁ?hﬁﬁ ifafd 46 oAl Stalled USRI L Hafrbin Gl spl oy
rati o of = Tinhen the active video area 14 can be mapped precisely

]g)nt;) t_hef V\A'4de ngGEJEREd;‘;BSiB' an?ih@r@m @@bﬂ{lgfd’rlg?kblai%ﬁ ibfﬁethhdr%htar ea t14 by a
actor o . n erti - naer ese Clrcunstances,
the flat f"f“@&% §{):Bc§e%'q’5>'é igﬁsi%?ﬁﬂar d&tertdre of foct i vol y elimnated
fromview A nimBGERDE Gka)s G(by arkhéin) woeiugsfuhdéon expidinin thgement. The

actual -fougcall #8hdY of idration F H I¥RopeleUGRtorl 4naY sikg @i f fer ent
.in practice from 1 ’é%g B thesi cases, t mappi ng Wi Il not be precise.
A deci si ofUCRESEVEe Y figddshe@nGut omati cal |y or responsive to manual
control, to fiRIGURESW (), SHbyeamdiiXp) aye eseful ifbr madpdainirg ithel ateral 'y
oropped,  23rieiupNa g0 opedatibh bi 'the! Reietbls G6f&aBr dhoh Bcowarbioally.
-even if lateral,K bortders.  on each side © € enlarged active video area
are visi biS¥CERSE® wideo &eldsn display. Letterbox detectors generally

detect the absenireuAbnild Vétterbox detector can be used to detect a
conventional video signal 12 in letterbox format, as shown in FIGURE
1. A signal in letterbox format, also referred to as a letterbox
signal or letterboxed signal, has a central area 14 with active video,
an upper border area 16 and a lower border area 18. The border
areas are typically flat video fields, often black in color. The first
line 20 of active video represents a transition from the upper border
16 to the active video area 14. The last line 22 of active video
represents a transition from the active video area 14 to the lower

) border 18. If the video signal 12 has a format display ratio of 4 X 3,

- if the active video area has a format display ratio of 16 X 9, and if a
wide screen television has a video display screen 10 with a format
display ratio of 16 X 9, then the active video area 14 can be mapped
precisely onto the wide screen display 10 by enlarging the active
video area 14 by a factor of 4/3 both horizontally and vertically.
Under these circumstances, the flat field border regions 16 and 18
will be effectively eliminated from view. A number of ways are
known to implement such enlargement. The actual format disptay
ratio of the active video area 14 may be different in practice from
16 X 8. In these cases, the mapping will not be precise. A decision
must be made, either automatically or responsive to manual control,
to fill the wide screen display, even it material is laterally cropped,



video in one or both to the upper and | ower border regions 16 and 18. Such
circuit are generally fooled by information which appears i 28 JanharyB0ddder
areas, such as stormwarnings, news alerts, subtitles, station or network

| ogos, and the like. Detection of a stormwarning is illustrated in FI GURE
2. Avideo signal 40 in letterbox forpat has a central area 42 wth active
vi deo, an upper border area 44 and a /I ower border area 46. A st or m war ni ng
52 is transmitted in the |ower border area 46. The first line 48 of active
vi deo- represents a transition fromthe upper border 16 to the active
video area 14, as in FIGQURE 1. However, the last line.50 of active video
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war ni ng |aCIFaB:BJRHsa(£a¢) A letterbox detector will determine that the area
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not wi t hst bodden fithe. Instead, line 50 represents the last line of video in the
storm warning, as shown more clearly in the enlarged portion of the
storm warning in FIGURE 2(a). A letterbox detector will determine
that the area of active video includes not only area 42, but most of
border area 46 as well. This has the effect of making the active '
video area have an effective format display ratio less than 16 X 9.
In other words, the detected active video area is not as wide,
compared to height, as is area 42 alone. In accordance with one of
the alternatives noted above, the enlarged picture on the wide
screen television 30 has lateral border areas 32 and 34, and the
border area 46 which includes the storm warning 50 is displayed as
a lower border area 36 having the storm warning in area 38.
Another display for storm warnings and the like is shown in
FIGURE 3. In this case, video signal 40 is displayed on wide screen
television 60 without any enlargement at all, showing the border
areas of the letterbox signal and lateral borders 62 and 64 as well.
In the case of storm warnings and other useful messages,
either of the alternatives shown in FIGURES 2 and 3, or others, may
be appropriate. However, it may not be desirable to operate as
shown in FIGURES 2 and 3 when the only information transmitted in
the border area is a station or network logo 24, depicted as a lambda



| ogo 24. Mbst useful information which appears in the border areas of

| etterbox signals extends horizontally across a substanti al 29 yropgry 88040f t he
border, whereas nost |ogos are nuch smaller, and wusually placed near the
far right hand edge of the |ower border, as illustrated by the placenent
of logo 24. An automatic |etterbox dgtector, whi ch m ght ot herw se
undesirably respond to the presence 6f a | ogo, can be provided with a node
of operation in which such logos are usually. ignored. An automatic

| ett er box detector which is insensitive to logos is shown in Fl GURE 4.
General ly, dients are calculated for each line in the video field
_to deter m(?ﬂa 1 g UBkE det i Aefulli @plargpsientvis desirabée, notwithstanding dheul at e
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change to & ROt || i DY 3Y 5‘%‘3"3914 Be SYNIMUSH ‘@lF’@qust Beeded to
convert tlmredicyd dinedfronyrthl asaximmreslue of the current line. The

second gradient, designated the negative gradient, is formed by
subtracting the minimum value of the current line from the
maximum value of the previous line. Either of the gradients may
have positive or negative values depending on scene content, but the
negative values of both gradients may be ignored. This is because
only one gradient may be negative at a time, and the magnitude of
the gradient with the positive value will always be greater than or
equal to the magnitude of the gradient with the negative value. This
~simplifies the circuitry by eliminating the need to calculate an
absolute value of the gradients. If either gradient has a positive
value which exceeds a programmable threshold, video is considered
to be present on either the current line or on the previous line.
These values can be used by a microprocessor to determine the first
and last lines of active video and thereby to determine the
particular aspect ratio of the active area of the signal. This
determination defines whether or not the video source is in the
letterbox format, and enables the further calculation of the extent
of change to the deflection circuit and the resolution circuits needed
to convert the displayed signal as required.
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29 January 2004 9 A circuit 100 for inplenenting a | etterbox detector which
is insensitive -to the presences of |ogos is shown in bl ockO éHnggy 23604 or m
in FIGURE 4. The circuit 100 conprises a |lum nance input filter, a |I|ine
maxi mum (LI NE MAX) detector 120, a line mininum (LINE MN) detector 122,
and an out put section 124. The |um nargl:e input filter conprises finite

| mpul se response (FIR) stages 112 and¥“114, as well as adders 116 and 118.
The |l etterbox detection circuit 100 operates on digitized |um nance data
Y IN The input filter is utilized in order to inprove noise performance
and nmake detection nore . reliable. The filter is essentially two cascaded

(F|1 R stZ ag;as, haMmi?cwitt 1?anﬁ5rerimf;lll@|¢1te!m1m1tga% fl@%tbm?x-é‘lé?e)cttaﬂ_»?h(c%dﬁs,zalzj E

+ Z' 3); Qut- runc 0 Its vi de

t vo) to!’r‘ragﬁfé'?ﬁ /108 pFARh ALY g 1okt B, BldtK dsearmcllibe '« v

regi sterdf ’f A& 4. ngi@r@mt_ctﬂﬂ Fomprises muliminapta dhpublfiter( MAX Pl X)

begi nni g o erpn | e ooy GABBIArRz0) b i, Mirilry LIV MG,

repr esen%&eqpﬁg?r ﬁéa?‘rﬁnﬁp%}s?%tpé’ttv%ﬁ?f@"f oﬁ"gn g ghturBinanegniepuy filtevo’ s

conpl enereomposeat finitéeimmpelses respdnsmr(FIB) tstagesgitiReandgmn) 4, He widll cui t

o bl . desi > ;

:apprg;}?mﬁl@%&sﬂ?B?%gdazf?lsgga@féjelgﬂ I ne. I&ﬂg@ggﬁoﬁigﬁég@é&:rg&ﬁ ai ns
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e curren i . ya .oned in the eqi ster.. i
~exceeds frrk%}té'agg%i rsT}t]L g]lep\bgﬁte'g Pﬁgeﬁf@')bﬂ%f’ F@&P@Fgﬁx Fihuﬁfﬂﬂg%% ﬁﬁ‘f“ﬂge @next
. elbck cydransigr fusctinn efs tfedowsteo |ine, MAX PI X register will contain

~the maxi mum va|l over Mt he entjir, fgion of the line for which it was
enabl ed. At tﬂg&geﬁﬂnni(ig*' %f rjt*hﬁn'E% \)'rdeo line, the value of the MAX PI X

regi ster Thel of Riaght BeaddVisLirlik i She '?}nd el By aghyster is
rel oaded \6II Hﬁ§ h Th‘béi ne ni irrgrrygetcg%r%lgl vvoPEgeg n ar?i ?gnﬁg%);
It intain a gain of one.

manner .
' The LINE MAX detector 120 includes two registers. The first

register contains the maximum pixel value (MAX PIX) at the current
point in the line period. It is initialized at the beginning of every
line period to a value of 80h. The value of 80h represents the
minimum possible value for an eight bit number in two's con‘iplement
format (the most significant bit being the sign). The circuit is
enabled by a signal, designated LTRBX_EN, which goes high for
approximately 70% of the active video line. The second register
S8 contains the maximum pixel value {MAX LINE) for the entire previous
' line, and is updated once per line period. Incoming luminance data
Y_IN is compared to the current maximum pixel value stored in the
MAX PIX register. If it exceeds the register vatue, the MAX PIX
register is updated on the next clock cycle. At the end of the video
line, MAX PIX register will contain the maximum value over the
entire portion of the line for which it was enabled. At the beginning
of the next video line, the value of the MAX PIX register is loaded
into the MAX LINE register and the MAX PIX register is reloaded with
80h.

The line minimum detector 122 works in an identical manner
except that a MIN LINE register will contain the minimum pixel value
for the previous line. A MIN PIX value is initialized to a value of



except that a M N LINE register will contain the m nimum pi xel value for
the previous line. AMNPIX value is initialized to a val uéeddnua9 20&huary
2004 10 7Fh, which is the maxi mum possi bl e pixel value for an eight bit
nunber in the two's conplenent format. The output section 124 will take the
MAX LI NE register value and the MN kéNE regi ster value, and store themin
eight-bit latches that are updated once per line. Two gradients are then
cal cul ated, nanely the positive gradient and the negative gradient. On the
first linein a field where either of these gradients is positive and
greater than a programmabl e threshol d, an enable signal is generated which
al lows a I:'brst line register to be |oaded with the current line count
val ue. OAFBveV§ichi i thpemaximume rpesgsible pixeldvehias 108 giosight dit and exceeds

the proghembdr e ttheesRe!d compldirenenabhatsi gnal is generated which
allows a | astLin eqi ster. to I ed "W t.h urrent |ine count

val ue. In thi lhﬁaﬁHblﬂ‘t -ﬁ%cﬁ'ﬁgﬂﬁgn‘@ﬁfgﬁﬁ‘%ttgﬁ M}M E%@t%ﬁmsmevalag line in
the fiel andhthee Mhit LN gegistenaslarc eadt dtoreAtthe e itvegiighnibilg latEheger y
field, t Ci idadtadr 8hRLtAA iiaed, , : e, 1 fihrsty | i ne and
| ast i ng%tehifés:mgd sdtggesrggo%% ih?\lt% 0 -ﬁgg %‘%ﬁ@/é é? ?efrh%gxggl%hé[} I'sters.
The LTRBREEE%Ya PPRER Ergsadieninand the negalive lradigntae @anthe dirghi ch
marlé t helibegimlra' m'@_lmwlhee@deiltha@mﬁt thedey gradienitet t@rﬁmtri]\ﬁé q%rad 3 andI can be
used as n r ctur ei.t her . si gn

pr ocessi g%?é{egcmﬁ q%e?,':sgr&ﬁ:ﬁ[}ﬁ@% %@gpbpﬁeghe%g&q W%&r @J?éteé‘eg??eﬂ)rre
conbi nat N‘ﬂ'ﬂClﬂ h%“‘é\dﬁ: acHnelr glinBoﬁengtethprB}()_@adi withl thehcuireabdines
-operat i ogoght veigo! | Tn T8VErLIThENAhlrd eithél B P LRatRIN 1i80p88RIVE22 | S
.eontrolled.tg avoid respondin tcbIOﬂ%s bn he rder ar as,bB ngans 101
for rest ANG: PXGOBHR hE Gﬁogfa'%ﬂla le: frues ?'Ci)r 8RaYWYr engble gighakéntal range
of vi deogeassaied sdubhofilloivs olastolinal régistsr. tdhive loEHIDY Bitisitheal is

gener a1 urhOeT SSOE yido=dn' Bshibondt 1 st oy

i | | ust r aCPBRRINathe Hash line in dbeeTisld Twhere rthe thresheildeves excerdeds rom t he

horizont At themdsginnmdidoP ety fIBRIS their&if6uit is reinitialized, and the
values in the first line and last line registers are loaded into
respective letterbox end registers. The LTRBX_BEG and LTRBX_END
signals represent those line .numbers which mark the beginning and
end respectively of a letterbox signal, and can be used as control
signals for enlarging the picture, either by signal processing
techniques, manipulation of the deflection circuits or some
combination thereof. :

3 Generation of the LTRBX_EN signal, which enables operation of
the line maximum and line minimum detectors 120 and 122 is
controlled to avoid responding to logos in the border areas by means
101 for restricting operation of the letterbox processor to a
horizontal range of video data in each of the horizontal lines. The
LTRBX_EN signal is generated by comparators 102 and 104 and J-K
flip/flop 106, Each horizontal line is deemed to have 1024 pixels,
for purposes of illustration, as shown in FIGURE 5. The first 150
pixels, counted from the horizontal synchronizing pulse, occur during
horizontal blanking. The next 860 pixels are active pixels, so that
the active video extends from pixel 151 through pixel 1010. Pixels
1011 through 1024 represent the front porch of the video signal, and
are also not deemed active video. Moreover, each pixel or pixel
position is assumed to be represented by a ten-bit number.



hori zontal bl anking. The next 860 pixels are active pixels, so that the
active video extends from pi xel 151 through pixel 1010. Pi x29 danudr§2004

t hrough 1024 represent the front porch of the video signal, and are also
not deened active video. Mreover, each pixel or pixel position is assuned
to be represented by a ten-bit nunber, 29 January 2004 11 Conparator 102
has an A input on |ine 103 which repr%%ents a first pixel. Conparator 104
has an A input on line 105 which represents a second pixel. ' The B input
of each of the conparators 102 and 104, on line 107, is a signal
representing a running pixel count H COUNT, which represents the output of.
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corresponding to horizontal blanking, with approximately 150 pixels
on each side not being tested. In each horizontal line tested,
approximately 600 pixels out of 860 pixels of active video are
sampled, approximately 70% of those pixels having active video
information.
When H_COUNT reaches "68" an output on line 109 sets the J-K
flip/flop 106 and the Q output goes high, generating the LTRBX_EN
. signal to permit operation of detectors 120 and 122. When H_COUNT
N reaches "218" an output on line 111 resets the J-K flip/flop 106 and
the Q output goes low, inhibiting the LTRBX_EN signal and preventing
the operation of detectors 120 and 122. Letterbox detection is
thereby enabled for each video line only after a delay of
approximately 16.8 microseconds from the horizontal synchronizing
signal. Letterbox detection for each video line is disabled
approximately 9.4 microseconds before the end of each video line.
This provides enough video data processing for reliable detection of
letterbox signals, and at the same time, ignores all video
information in the areas most likely to contain only logos. Storm
warnings, subtitles and other useful information will still be
detected, for the purpose of modifying the otherwise substantially
fully enlarged wide screen display.



signal. Letterbox detection for each video line is disabled approximtely
9.4 mcroseconds before the end of each video line. This peovandey 26évough
vi deo data processing for reliable detection of I|etterbox signals, and at
the same time, ignores all video information in the areas nost likely to
contain only |logos. Storm warnings, iﬁbtitles and ot her useful information
will still be detected, for the purpéSe of nodifying the otherw se
substantially fully enlarged wi de screen display. 29 January 2004 12 Vi deo
cassette recorders utilizing the VHS format, or any VCR of the helical
scan type, wll insert a head swtching transient, which mght be m staken
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of 24 andSWH@ Jigte] t\l;gngkuents and vertical blanking, for example between
horizontal lines 24 and 250 of each field.

A circuit 128 for controlling a signal, designated VERT_EN in
FIGURE 4, for enabling loading of the nine-bit latches in the output
section 124, is formed by comparators 130 and 132, a J-K flip/flop
134, and a horizontal line counter, not shown. The line counter can
be cleared in such a way that successive fields are quantized into
262 and 263 lines respectively. In other words, line 0 begins on the

\ horizontal synchronizing signal immediately following the leading
' edge of the vertical synchronizing signal V_SYNC. The beginning

value of VERT_EN can be set to a line count of 24 and the end value
can be set to a line count of 250. This eliminates interference
during the vertical blanking interval, which can extend from three
lines before V_SYNC, or a line count of 250, to 14 lines after
V_SYNC, or a line count of 16. This also eliminates any interference
from head switching transients, which can occur from five to eight
line before V_SYNC, or a line count of 254 to 257.

The foregoing relationships are illustrated in the drawings.
FIGURES 6(a), 6(b) and 6(c) show the VERT_EN signal, the V_SYNC
signal and the horizontal fine count for a first of two successive
fields, quantized to 262 horizontal lines designated "0" through
"261". The VERT_EN signal is disabled from line 250 until line 24,



can be set to a line count of 250. This elimnates interference during the
vertical blanking interval, which can extend fromthree |i Bednbayades
V_SYNC, or a line count of 250, to 14 lines after V_SYNC, or a line count
of 16. This also elimnates any interference from head sw tching

transi ents, which can occur fromfive to eight |ine before V_.SYNC, or a

| ine count of 254 to 257. The foregoi?é) relationships are illustrated in
the drawi ngs. FIGURES 6(a), 6(b) and 6(c) show the VERT_EN signal, the
V_SYNC signal and the horizontal line count for a first of two successive
fields, quantized to 262 horizontal I|ines designated "0" through "261".
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VERT_EN sd hic | [ t I L Lhe;s put circuit 124.
When L_Cﬁhﬁﬂ%z@aggﬁ%gs' ?catﬁadél}@pﬁp%rﬁhg?ilﬂté???'r%sét glg?\% J-K flip/flop
134 -and t HEREPEBAYRE oy, horieqatal; line eauntatcRQUNT, whighut circuit .
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flip/flop 134 and the Q output goes high, generating the VERT_EN
signal to permit loading of the latches in the output circuit 124.
When L_COUNT reaches "250" an output on line 139 resets the J-K
flip/flop 134 and the Q output goes low, preventing the latches in
output circuit 124 from being loaded Letterbox detection is thereby
enabled only for video lines not having head switching transients or
during vertical blanking. Letterbox detection is enabled by this part
of the circuit 100 for a majority of the active video lines in each
field, providing enough lines of video data for reliable detection of
letterbox. signals. .

The automatic letterbox detector described. herein may be
operable at all times, or may be operable whenever automatic
letterbox detection is selected manually as a mode of operation, or
may be available as one of a plurality of letterbox detection modes

L of operation, when automatic letterbox detection in general is
selected.



provi di ng enough lines of video data for reliable detection of |etterbox.
signals. The automatic |etterbox detector described- herein nay be

operable at all times, or may be operabl e whenever automatic |etterbox
detection is selected manually as a nile of operation, or Adyerbarygied | able
as one of a plurality of letterbox detection nodes of operation, when
automatic letterbox detection in general is selected. 14 Cains: 29
Januar¥xﬁ$94 1. Avideo display control system conprising: a video display

means having a wwde format display ratio (e.g. 16:9); and, a |letterbox
processor (100) for determ ning when a picture represented by a video
signal ,(Y_I'N..has. r .. characterized by: first neans (128)
for regtri C |Vﬁ%%o%%rléﬂ)%nﬁrogg%éarﬁ’aé%e%sg@box processor (1100) to a verti cal
range of hanideontisgglay meass (12%having awidsoformhatdishia)) ratio (eeg.ct6:8) ehd] of sai d
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each said fi I e 1.1t Y i.cal i en
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sai d hoountcrd®l). r ange excludes a first, substantial portion (272 < pi xel
count < 872) of each said horizontal |ine and excludes a

3. The system of claim 1, characterized in that said horizontal range. excludes portions
of said horizontal lines (872 < pixel count < 1010) in which a certain type of auxilliary
information (e.g., LOGQ), when present, is likely to be disposed.

4, The system of claim 1, characterized in that said vertical range excludes those of said
horizontal lines (250 < line count < 24) in each said field which correspond in time to vertical
blanking and, when present, head switching transients; and, when said horizontal range
excludes portions of said horizontal lines {872 < pixel count < 1010) in which a certain type of

auxiliary information (e.g., LOGQ), when present, is likely to be disposed.

5. The system of claim 1, characterized in that said horizontal range excludes a first,
substantial portion (272 < pixel count < 872) of each said horizontal line and excludes a
second, smaller portion (872 < pixel count < 1010) of each said horizontal line, a first type of
auxiliary information (e.g., MESSAGE OR SUBTITLE), when present,



second, smaller portion (872 < pixel count < 1010) of each said horizontal
line, a first type of auxiliary information (e.g., MESSAGE OR SUBTI TLE),
when present, 15 29 January 2004 being disposed in in said first portion
and a second type of said auxiliary information (e.g., LOG)), when
present, being disposed only in said d2cond portion. 6. The23yd\amn28f4 cl ai m
5, characterl zed in that said first type of auxiliary information (e.g.
MESSAGE OR SUBTI TLE), when present, is also disposed in said second portion
(872 d.in
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at a Sqnmhdomtmwwmunt ("218"). 9. The systemof claim1l, characterized
in that said first restricting neans (128) conprises |line counting nmeans
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term n%ég&frﬁ?lzg ,esnabl e signal at a second pixel count ("218"). 10. The
System ai m8 "wherein one of said first and second restricting means
(101; 128) is characterized by: first and second conparators (102, 104,
130, 132), Hesp S v
1 Sy TRROGRRYBE i, { S eFRABRENA traP LG SLELM PR There PR
(H Cwmmptse:sqzlm) Gouatiog nmnaq?o&nt% yiogpoar initigtingpa flétegrbgx1 detestdr) enable

respon C I Saak 0 tiating
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- COUNT pecwuatied coaitd"21i8)st predet ermined count ("68";"24") and term nati ng
sai d enabl e signal when said running count reaches said second

predeterm ned count ("218"; "250"). 11. The system of claim9, wherein each
of sai @ fir Jheasysteracefndainest, r ¢heracigrizedains that oseid first8lestticting doeansz E@8hy

comprises line counting means {130, 132, 134) for initiating a letterbox detection enable
signal (VERT_EN) at a first line count (*24") and terminating said enable signal at a second
line count ("250"); and, said second restricting means {(101) comprises pixel counting means
{102, 104, 106) for initiating a letterbox detection enable signal (LTRBX_EN) at a first pixel
count (“68”) and terminating said enable signal at a second pixel count (“218").

10. The system of claim 9, wherein one of said first and second restricting means (101;
128) is characterized by:

first and second comparators (102, 104; 130, 132), responsive to first and second
predetermined counts (“68", “2187; “24”, “250”) respectively, and both responsive to a running
count (H_COUNT; LL_COUNTY; and,



first and second conparators (102, 104; 130, 132) responsive to first and
second predeterm ned counts ("68", "218"; "24", "250") respectively, and
both responsive to a running count (H COUNT; L_COUNT); and, a fli p/flop
(136; 134) responsive to each of said corrpar ators (102, 104; 130, 13%
initiating an enable signal (LTRBX_EN!® VERT_EN) when said rG% ”H@’V@ t
(H_COUNT;  L_CQOUNT) reaches said first determned count ("68"; "24") and
term nating said enable signal when said running count reaches sai d second
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operation of said |letterbox processor (100) to a vertical range of
horizontal lines (24 < line count < 250) in each vertical scanning cycle of
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di spl ay, ﬁ{é\f\?d?él'}é'eﬂ gya W de format display ratio; a letterbox processor for
determ nlgj3 en a |ycture represented by a video signal .has a |etterbox

format ; andflfﬁ‘! and smﬁntércymp@(adlorﬁééﬁ% 10 1385 { BR)ctasnenyse foafiis Andfsesandy
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repr esent a VI eo signal has a lett r mat d 11ne counting
means @086l whegpsaigenningrcoling rteaamqsmy!chse@n@ erasigserannedorph( 21p12803i gnal
(VERTJEN) at a first line count ("24") and term nating said enabl e signal

at a second line _count g 250") said enable signal restricting operation of
sai d | é2t er Bodde BRRYSEONelsyaielie FIMBAAING r ange of horizontal lines in each

field of saifliyddspis @Bahs (1dPhavifiea siustiematbisplagirafioké g, W‘BRQ?' n said line

counting nmeans conprises: first and second conparators (13
responsi ve t2de§sbt pr@oeggcgﬁ@@?dorg@@qgmrqg@mE)plcture represented bya vndeo signal

(Y_IN) has a letterbox format, said letterbox processor having means (1 12, 1 14, 116, 118, 120,
122) for evaluating video content of said video signal: and

means (128) for restricting operation of said letterbox processor (100) to a vertical range
of horizontal lines (24 < line count < 250) in each vertical scanning cycle of said video signal.

13. A video display control system comprising:
a video display means having a wide format display ratio;
a letterbox processor for determining when a picture represented by a video signal

has a letterbox format; and



predeterm ned counts respectively, and both responsive to a running count
(L_ COUNT); and, a flip/flop (134) responsive to each of said conparators
(130,132), for initiating said enable signal (VERT_EN) when sai d runni ng
count (L_COUNT) reaches said first predetermned count ("24") an
terminating said enable signal when s&{d running count rea@‘i’]éaé‘ugréilzao”second
predeterm ned count ("250"). 16. A video display control system conprising:
a video display neans having a wide format display ratio; a |etterbox
processor f t I ignal has
aletter boqu?'l Oé}ﬁ,g?.f %@b% %%a@ &f%ﬂéﬁr?@?ﬁ@%%&g%o%%e@%é{ t%r S
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term n ting vvhen sald runhing line count reaches said
second predeterm ned count ("250"), said enable signal restricting

oper at iygn of vi(?é'%j {ﬂ%lglg#gﬁ{tgpgxlsq%ﬂ ﬁ@ﬂém 0 a vertical range of horizontal
reld o :

lines in each . sai d Vi 17. A video display control
system conpnvidgordisplay mea@hwmwe@m disptgy atiwti ng a wi de format displ ay
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r epr esent ed b eo si icativ ctu avin
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or LOGO/ERpéN)ateriuet ling cabntf(&24ehandiisrmingiing efid sedltde bignaleat aseeord linfeans

responghifi@AsemSatdensf H §5|?£¥?sfiﬁétﬁ erBl‘ Sn ?é? Ieftt%FboEkEJr@JeQ'sﬂQg?ﬁ}g%o%! cture
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format; and neans (128) for inhibiting said determ ning neans (100) from
respondl ng falsely by restricting operation of said determning nmeans to a
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i nhibiting means (128) enab
predetermined counts respectlvely, and both responsive fo a running count (L_ COUNT);
and,
a flip/flop (134) responsive to each of said comparators (130,132), for initiating said
enable signal (VERT_EN) when said running count (L_COUNT) reaches said first
predetermined count ("24") and terminating said enable signal when said running count

reaches said second predetermined count ("250").

16. A video display control system comprising:
a video display means having a wide format display ratio;
a letterbox processor for determining when a picture represented by a video signal

has a letterbox format;



operation of said determ ning nmeans only in a vertical range (25 < |line
count < 250) of horizontal lines in each said field. 19. The system of
claim17, wherein said vertical range excludes those of said horizontal
lines in each said field which corres%)nd intine to vertlc?é bl an%gg (250
< line count < 24) and, when present,®head switching transfertsey <
line count < 257). 18a 29 January 2004 20. The system of clam 17, wherein
said nmeans (128) for inhibiting operation of said |etterbox det er mi ni ng

means conpr i&sndBRand édadarddd (15811 SQPFF@s?danigefté (Qh" (f;r§4an)j 5%861108@25@51

("250") predeterm ned counts to a runnin ine count (L NT) ; and, ' neans
(134) rpé%‘%?rm'ﬂﬁé' fige seuaitsc sapEFively. n@%@?fusesmgyvef@r agwrw iling eNknabl e
si gnal (\(E&ENEN)anuhen sal d running line count (L_COUNT) is between said

first (( "24") and secon "250") predeterm ned counts. 21. A video display
control sys@ém/ﬂ%ﬁﬁ("? @SH‘@“S"@ t9|e@§'6 OEIW‘H)F%’?P?@&H%(‘@POB?’Z%JW iRgatng@tie for mat

di spl agna@kisRynal @ERTJ@@ whEB 388 r(:ﬁfQQé lifeESRMRAL \COWUNRTFreXintatafd @aal (YIN)
for determ ning when vi deo al has aletterbox format in which a

pi ct ur @f?d@t%rgme@%ﬂw%g/a@%tea@ma%g W'e@aa?iaﬁtqnahwlcqmald powing livgsguplet ween

upper (ddthed8sid!se¥®id fré8aichRine& Eodt ?@go")S@.&ieh@&é §.@h§we§tﬁétm§toﬁé'réﬁowcﬁ
sonet i nes havi ng auxi i ary | nf or nat i on, I’%Q'Jrlla St or m war ni ng or a ogo

posi t i SAEJEHSIOR PiPEpsSAt O ?)b?ﬁ'?%ﬁ%ng@fo‘cé'@[@ ey ingash fieldofisgidaddasr ni ni ng
nmeans Bpjnap operable in a predetermned portion of each field and
conprising: neans (124) operable when said letterbox format is determned
for generating a control signal (LTRBX BEG LTRBX END) enabling said

pl cturazto heidd ds@sdcorrosbyiterh CconfdtRigantial ly fill said video display
freans wWith said active video portion, characterized in that said

pr edet er mi néd RS LFRIRY mﬁa@%@ﬁ%ﬁ\éwa.\@dq foraptdisRiaveradip (&rg- &%) auxi | i ary

i nf or mat i onmeMien100) e@:edbttemﬂrﬁldg Wﬂeﬁ Baicton erl‘éQérﬁédrbﬁ‘%%d&%aﬁ £00) further
conpri ses: aP%cijliso é r)u ?ﬁﬁ mparing first ("2 nd second g 250")
pr edet BidiRatigio Riciire gaving & efierpx fpmeatdmwhich @p 9@@7@?\[‘1“5"30 gertian (148F count
bei ng ksiggiictirens posiEaRaibetvedn 19pds (147030 Sowet 318) DoREP RSHsY Saili fot@Rhdk

conpar i n nmeans (130, 132 for enerati n&@ew%enabl e si gnal ( VERT EN) when

said r EFH hgclurs2oraslimes ry igigs@e aP FORM SARNING ¢rd Q)
pr edet pbsitided i6 ARFsHt pamoﬁls eP&did Bbragt gr@ak, generating means (124) being
responsive to said enaBl e Si naI VERT EN?1 for enabling said picture to be
enl ar ged i n Mmeans responsi e to sa letterbox determining means for enldarging said picture in

size to substantially fill said video display means with said active video portion when said

video signal is determined to have said letterbox format; and

means (128) for inhibiting said determining means (100} from responding falsely by
restricting operation of said determining means to a predetermined portion of each field likely

to exclude said auxiliary information, when present.

18.  The system of claim 17, wherein said inhibiting means (128) enables
operation of said determining means only in a vertical range (25 < line count < 250) of
horizontal lines in each said field.

19.  The system of claim 17, wherein said vertical range excludes those of said
horizontal lines in each said field which correspond in time to vertical blanking (250 < line
count < 24) and, when present, head switching transients (250 < line count < 257).



size only is said enable signal (VERT EN) is generated. MANAG NG
LETTERBOX SI GNALS W TH LOGOS AND CLOSED CAPTI ONS Abstract A video display
control system conprises: a video display having a wide format display
ratio; a letterbox detector (100) for,, sanpling video infor i on |
pictures represented by input video 158|""gnal s having a Ietteggg%u?%’zﬁ% and
generating a control signal (LTRBX BEG for enlarging the pictures for
substantially filling the video display nmeans with active video; and, a

first eontrghe&ystemidf claml 28)wHepsin kaRtrhddHs (128)30EHABIIAG opératiBieof €t t er box
detector, to a vertical., range of horizontal lines in each field of the
vi deo SRigHelferbadeterminigg SCOMPHAS:- circuit (101) for restricting

operation ofmddig (h@o,ﬂ@m@r&orﬂﬁﬁﬁ??m E’Q@")@nb@é&mm@do"y@r@a&eﬁﬁinaﬁa deo data in
each of the horizontal i nis. F RE 4
counts to a running line count (L_COUNT); and,
means (134) responsive to said comparing means (130,132) for generating an enable
signal (VERT_EN) when said running line count (L_COUNT) is between said first ("24") and

second ("250") predetermined counts.

21, A video display conirol system, comprising:
a video display means (10) having a wide format display ratio e.g.. 16X9;

means (100) responsive to a video signal (Y_IN) for determining when said video
signal has a letterbox format in which a piciure is represented by an active video portion (14)
positioned between upper (16} and lower (18) border areas, said letterbox format picture
sometimes having auxiliary information, e.g. a storm warning or a logo, positioned in different
portions of said border areas, said determining means being operable in a predetermined
portion of each field and comprising:

means (124) operable when said letterbox format is determined for generating a
control signal (LTRBX_BEG, LTRBX_END) enabling said picture to be enlarged in size to
substantially fill said video display means with said active video portion,

characierized in that said predetermined portion of each field is likely to exclude said
auxiliary information, when present, and in that said determined means (100) further
comprises:

means (130, 132) for comparing first ("24") and second ("250") predetermined
counts fo a running line count (L_COUNT), said line count being reset for successive
fields;

means (134) responsive fo said comparing means (130, 132) for generating an
enable signal (VERT_EN) when said running line count (L_COUNT) is between said first
and second predetermined counts, said control signal generating means (124) being
responsive to said enable signal (VERT_EN) for enabling said picture to be enlarged in
size only is said enable signal (VERT_EN) is generated.





