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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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ratios, and standard NTSC signals, only 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



I nterval . When such letterbox displays (in 4 X 3 format) are shown on a

w de screen television, for exanple 16 X 9 format, the vi de@sdamgagl200£an be
vertically zoomed, that is enlarged, by a factor which both increases the
portion of active video to substantially fill- the wide 29 January 2004 2
screen. display, and at the sane tine, substantially elimnates -the wupper
and-| ower borders. This can be accorrpla shed wi thout incurring inage aspect
ratio distortion. It is a useful feature to automatically detect |etterbox
sources and vertically enlarge the active portion of the video source

~signal so as to substantially fill the display screen: An automatic
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val ue whi dRIAREBRG¥alas 6frthar@sevious: dsrol dTheifirsd glsadzen’sl desglhated
the positive gradlent is formed by subtracting the minimum value of
the previous line from the maximum value 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 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



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

val ues can be used by a m croprocessor to make a det er m nak$ damuad 20dvet her
or not the video source is in the letterbox format and to determ ne the
first and last |ine nunbers of active video. The cal cul ati on can be
performed only for the top (or the botton) of the image, provided nmeans
are provided for centering the |mage3vert|cally | nasnmuch as the detection
of active video is a function of gradient rather than |um absol ute val ue,
the device can detect inactive borders of a predeterm ned nmatte col or,
.provided the borders have a substantial (but unchanging) |um nance |evel.
The 29 Japuar 2004 3 1 nance | evel detector is enabled for anly about
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‘based on ead switching transients nust be avoided. The invention
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respondi naldd Heheals68 B wrff VIR dthéMlical scan type, for example video
cassette recorders utilizing the VHS 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




network | ogos,- and the |ike, head switching transients and interference
during vertical blanking, while still permtting automati c2%&span2e04 0
such information as stormwarnings, news alerts and subtitles. A video
di splay control system which overcomes this problem conprises: a video
di splay having a wide format display ratio; a letterbox detector for
sanmpling video information in picture4 represented by input video signals
having a |l etterbox format and generating a control signal for enlarging
the pictures for substantially filling the video display means with active
vi deo, ‘the " l.etterbox format pictures sonetines having auxiliary:

a border area; and, a circuit for preventing the
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information if present, by defining a horizontal sampling range

which excludes the range 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
o 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,



alerts, subtitles normally appear. Such a range can be substantially
centered with respect to the active video of each hori zont a29 Janaay 2004t

smal | enough to exclude |ogos, or any other information, at either end of
each horizontal line. Information of the third type, associated with
vertical blanking, will occur, for ex&mwple, from three lines before the
vertical synchronizing signal to 14 lines after the vertical synchronizing
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pr edet S;e@e%?%in%'d)ii%!e counts respectively, and both responsive to a running line count; and, a
flip/flop responsive to each of the comparators, for initiating a letterbox detection enable
signal when the running line count reaches the first predetermined line count and terminating

the enable signal when the running line count reaches the second predetermined line count.

In accordance to a first aspect of the invention, there is provided a video display
o 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.



counts respectively, and both responsive to a running pixel count; and, a
flip/flop responsive to each of the conmparators, for initi2$ianga@ 2004

| etterbox detection enable signal when the running pixel count reaches the
first predeterm ned pixel count and term nating the enable signal when the
runni ng pi xel count reaches the second predeterm ned pi xel count. The ot her
of the circuits conprises: first and®®@econd conparators, responsive to
first and second predetermned line counts respectively, and both

responsive to a running |ine count lip/flop r on 0 each of
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said |l etterbox processor (100) to a horizontal range (272 < pixel count <

872) of video data in each of said horizontal l[ines. 29 January 2004 5a In
accordance ftraccosdteado asieicdspett df e inmsteioh] bere it pesvitedsa yideavi ded a vi deo

di spl a ont rol ste conprising: a video display neans (10) having a
i de fﬁﬁﬁéycﬁ"@ﬂﬁ "Pﬁ? 'SP g., 16X9); a letterbox processor (100) for
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Verti cal - scAARdoC Bl HERlon A ER iR ProPesRE b i MR i 1
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conpri sing vi de ns t,.dis ratio;
et er box pracdelER P el Pte gt il Hofohlel Fres B pEL ERP LS 260h 5300 Geo
si gnal said field which correspond in time fo 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;



has a | etterbox format; and means for restricting operation of said

| ett erbox processor to a vertical range of horizontal |ineg%ianuesehodfi el d
of said video signal, said vertical range excluding those of said

hori zontal lines (250 < line count < 24) in each said field which
correspond in time to vertical blanking (250 < line count < 16) and, when
present, head switching transients (§Q4 < line count < 257). In accordance
to a fourth aspect of the invention, there is provided A video display
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field - RIRo signal. In accordance to a fifth aspect of the
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initiat] ng, an enabl e signal (VERTJEN) when said running |ine count
{(b_Coury! keaches said first predeternined count ("24") and terninating

sai d enabl e signal when said running |ine count reaches said second
predetermn restricting operation of

said letter ﬁgﬁg%lﬁgabééé%gg?%)é"éﬁ%l‘é%cfgéﬁé?rg%lagé}gl haﬁ%f‘_sl %@WF%‘F aI“’iI S I"?prlnr"“"each

field ebntsdlisgstempdeamprisirgnal . | n accordance to a seventh aspect of the

invention, LRErS sl Q¥LECHof hWitsS Wil RhRdt it fa8b (SYShER g)fOMPr i Sing:
means (100) for determining when a piciure represented by a video signal is indicative of
said picture having a letterbox format in which an active video portion (14) of said picture is
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

T 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., 16 X
9); neans (100) for determn ning when a picture represent ed2dyaryanyi28ed
signal is indicative of said picture having a |letterbox format in which an
active video portion (14) of said picture is positioned between upper (14)
and |l ower (18) border areas, said |letierbox format picture sonetines

havi ng auxiliary information (e.g., WARNI NG or LOBD) positioned in
different portions of said border areas, neans responsible to said
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format, and including a storm warning, can be enlarged to a lesser degree for display on a
wide screen television;



enabl e signal (VERT_EN) for enabling said picture to be enlarged in size
only is said enable signal (VERT_EN) is generated. FlGURE 29 Jauary@D@gr am
illustrating how a conventional video signal in letterbox format, and

i ncluding a network | ogo, can be fully enlarged for display on a w de
screen television; FIGURE 2 and 2(a) are a diagramillustrating how a
conventional video signal in letterbo® format, and incl udi ng a storm
warni ng, can be enlarged to a | esser degree for di splay on a wide screen
tel evision; 29 January 2004 6 FIGURE 3 is a diagramillustrating how .a
conventional’ VI deo signal in letterbox format, and including a storm
war ni ng, can bEIGHRpIyieda adiagramdidlustiasiog hQWe‘al shorentionalitvidas ng
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‘ An automatic letterbox 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,



f the active video area has a format display ratio of 16 X 9, and if a

W de screen television has a video display screen 10 with a29 é&moay 20@4 spl ay
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 circunstances,
the flat field border regions 16 and 18 will be effectively elimnated
fromview A nunber of ways are known to inplenent such enlargenent. The
actual format display ratio of the active video area 14 may be different
in practice from 16 X 9. In these cases, the mapping will not be precise.
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not '°=n._| y ?éf%s%zn’t gu%rarr{gﬁ%ono from the active video area 14 to the lower
border 18. 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



border area 46 as well. This has the effect of nmaking the active video
area have an effective format display ratio | ess than 16 X 28 Janugry 800er
words, the detected active video area is not as wide, conpared 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 |ateral
border areas 32 and 34, and the bordé& area 46 which includes the storm
warning 50 is displayed as a | ower border area 36 having the storm warning
in area 38. Another display for stormwarnings and the like is shown in

FI GURE 3. ig,t&#f case, video signal 40 is displayed on w de screen
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' the - previous line. The first gradient, designated the positive
gradient, is formed by subtracting the minimum value of the
previous line from the maximum value 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.



the previous line. The first gradient, designated the positive gradient,
is formed by subtracting the mininmumvalue of the previous2diangary 2004 t he
maxi mum val ue of the current line. The second gradient, designated the
negative gradient, is formed by subtracting the m nimum value of the
current line fromthe maxinumvalue f the previous line. Either of the
gradients may have positive or negati“ve val ues 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 tine, and the magnitude of the
gradient with the positive value will always be greater than or equal to
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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 complement
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
e 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



reliable. The filter is essentially two cascaded FIR stages, having a
transfer function as follows: H(z) =4 * (1 + Z-1) * (1 + Z' 3%Janlikg 2004 put
of each stage is truncated to eight bits (divided by tw) to naintain a DC
gain of one. The LINE MAX detector 120 includes two registers. The first
regi ster contains the nmaximum pi xel ?éue (MAX PI X) at the current point
in the line period. It is initializedat the beginning of every Iine
period to a value of 80h. The val ue of 80h represents the m ninmum possible
value for an eight bit nunber in two's conplenent format (the nost
significant bit being the sign). The circuit is enabled by a signal,
designateg X_EN, which goes high for. approximately 70% of the active
video | i AED. MRICBetforber Bpxmem pessiblepixelevatua faman eght ditie (MAX

LI NE) fonuhitsereiriithe mg\g Q;ld)?m ﬂelrﬁgnt qap}-nla% updat ed once per |ine period.

| ncom ng | um C at.a re nt raxi mum pi xel

val ue s?orgd ?ﬁg ﬁgfi Lg gf? t&'@ M}géeﬁg‘lgh’@@%@i"s‘{@ﬂ%val ue,

the MAX BN theediiN diINE mgweedvadnet rmnmestorezltbem mycdalghtﬁt idtehesd of the
vi deo e C | t he

vi deo pgm%gmfdﬂ%ea gheb Spatlino. COrWE! GrddiEntE 81 fé@s’i%@ﬁ’m e of

t he next PAMRYY %%@osﬂtﬁéﬁ \E&fﬁﬁ’ée'ﬂf al“ﬁ'e WW%Y%@@Q@M s Oaathed firpht o t he
MAX LI NEIlneglrstaalfleMthbﬁe NEth &t 6fr s aratﬁeﬁtgl pRGRbitNd ha®h The line

m ni num nn exce t that a N, LI NE
reg: stera?é E%"gu n%’éééﬂbmﬁ% %l%hs gﬁ eﬁgple[ ﬁ@'ﬁ Fleld SROGRIRY A M N
PI X val u&high |¢\i ews| pzémst ding vaglséebftozbewmmw vt the GEirentHireh is the
m Fg?eﬁ?&?g ?Jr?aglilgl #ﬁien \(;e;\{ figg ﬁﬁe%gglgﬁﬂ lof {P\‘éﬂé@‘??ﬂi%&%&ﬁ@ My ster
val ue afdd% RXC ﬁ)PﬂPLtlhﬁEplr@ T@T‘E? esﬁﬁmrsf"ﬂp emenabie &ighal iS¢ | at ches
that ar egsmaami avidehpatoWwisna Ia'stolsgeade@ustsr doebbhpaded awitiatipe,

current line count value. In this manner the last line register will
contain the last line in the field where the threshold was exceeded.
At the beginning of every field, the circuit 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. '

9 Generation of the LTRBX_EN signal, which enables operatlon 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.



nanely the positive gradient and the negative gradient. On the first I|ine
in a field where either of these gradients is positive and &% émuay200an a
programuabl e threshol d, an enable signal is generated which allows a first
line register to be |loaded with the current line count value. On every

| i ne where either of the gradients is, positive and exceeds the
programmabl e t hreshol d, anot her enabl & signal is generated which allows a
|l ast line register to be loaded ' with the <current line count value. In
this manner the last line register will contain the last line in the field
where the threshold was exceeded. At the beginning of every field, the
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January 2QQhedntially centered, ignoring. the portion of each line |
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
g 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.



Conparator 102 has an A input on line 103 which represents a first pixel.
Conparator 104 has an A input on line 105 which represents a9 Jaweeg2dopi xel
" 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
out put of a pixel counter, not shown, operating for exanple at 1024fH In
order to sinplify hardmare reqU|renenﬁ% the signal H COUNT is the eight
nost significant bits of a ten-bit nunber, which is the equival ent of
dividing the ten-bit nunber by four. The fixed pixel count inputs to the
conparators nmust therefore also be one-fourth of the de5|red val ue.
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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,



war ni ngs, subtitles and other useful information will still be detected,
for the purpose of nodifying the otherwi se substantially fzdJanuamiédged
wi de screen display. 29 January 2004 12 Video cassette recorders utilizing
the VHS format, or any VCR of the helical scan type, will insert a head
switching transient, which mght be @%staken for active video, anywhere
from5-8 lines prior to the vertical ynchroni zi ng signal (V_SYNO),
causing incorrect letterbox detection. In addition, it is necessary to
determne the full extent of any interference which may be caused by the
vertical blanking interval and any auxiliary information which mght be
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When L_COUNT reaches "24" an output on line 137 sets the J-K
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

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

8 %6owed to



V_SYNC, or a line count of 16. This also elimnates any interference from
head switching transients, which can occur fromfive to eight |ine before
V_SYNC, or a line count of 254 to 257. The foregoing rel ationships are
illustrated in the drawings. FIGURES 6(a), 6(b) and 6(c) show the VERT_EN
signal, the V_SYNC signal and the hottzontal |ine count foP9énpydp0obf two
successive fields, quantized to 262 horizontal |ines designated "0"
through "261". The VERT_EN signal is disabled fromline 250 until Iine 24,
29 Jan 2004 13 36 lines in all. FIGURES 7(a), 7(b). and 7(c) show the
VERT_E 5|§nal the V_SYNC signal and the horizontal line count for a
second of two successive fields, quantized to 263 horizontal |ines

desi gnat ed ",Q" y " h EN signal is also disabled from

i ne 230 urﬁowsqeqélélﬁ%&ggont%%ysgera C%W\éwnﬁ because the second field is one
i ne | ongean.vidBlealispdali neamsa(10) handng dmegfnanacdisnlayeratidﬁézg 16@)cand; duri ng
vertical bl i 3 S A
ut on |1 Engtgfiox BFcERdrd0d0Rt detdinnid Fhed e SETRET A Rientel pna vy
exanpl eignalZX" IN)Gaspdeldrbox fbBRAathas an A i nput on line 133 which repr esents a

second hori L .count, for exanple "250". The B input of each of
t he conparat%@ér}égﬂfaéédq% 104, on line 107, is a signal representing a

r unni nirshoeans (t28) fariregtridmgrupetaticOdiNFaid Wttarbox prepe&sge(ﬂm) tdha veditaluangd a

hori zo I an out put on
l'ine 1 ﬁér'gphgfh'%%g%g IIPF 87"?t %@é’hg%ﬁﬁeﬁﬁ% cﬁgaﬁ%e r%f‘lll gh, generating
t he VERgcdaN meargn(dD1 ) for paestrwtmg bpardiioryoidaid Iwerlm(q:mmssmr (t1be) towt fpartzootal cui t
. t . ets the J-K

Hl p/f ggfgfg#ﬁl‘g %&ﬁ’%ﬁ érf\gdgeé):&s?a ?@wgé%rog\gg' t%ﬁza.'ﬁ% Iirn?géltches in output
circuit 124 from being | oaded Letterbox detection is thereby enabled only
for video | r i al
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for a majizontal yines (A5Ae linst Gowst vi2dein ¢dchemid ﬁeldeamkch correspond in time to vertical

blanking (250 < line count < 14) and, when present, head switching transients (254 < line

count < 257).

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,



field, providing enough lines of video data for reliable detection of

| etterbox. signals. The automatic |etterbox detector described- herein may
be operable at all tinmes, or may be operabl e whenever automatic |etterbox
detection is selected manually as a node of operation, or nmay be avail able
as one of a plurality of letterbox defection nodes of opera? ¥nNaygieh
automatic letterbox detection in general is selected. 14 Cains: 29
January 2004 1. A video display control system conprising: a video display
means vi.ng.a. W faor di. sp i N 19) - . ef t er box
or oces S I8 af s it e Rlo arBFe Ree P oF e PN B Padh ey

si gnal LOGONwhaasresehie beiag bitsposed omy in sfidisemndmpiod®d. by: first neans (128)
for restricting operation of said |etterbox processor (1100) to a vertical
range of horizontal lines (24 < line count < 250) in each field of said
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range exc se of said horizontal lines (250 < line count < 24) in
each said field which correspond in tinme to vertical blanking and, when

h . ; _ . . e {700t al

i R S i e e i S O

whi ch gomprises pixelygaintihg neaadis| (i182,y104 1G6éari ivitiating g.lsttar@aOpistenlimmenatis ent |

is lik i S ; l A , i zedi h

coi o Wl S R008E0 1 ISP (B Phnd B 58 S5k St 4 4"t
second pixel count ("218").

9. The sys{em of claim 1, characterized in that said first restricting means (128)
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,



substantial portion (272 < pixel count < 872) of each said horizontal |ine
and excludes a second, snmaller 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 saf® auxiliary infornati&hJ3neary 2004
LOGD), when present, being disposed only in said second portion. 6. The
systemof claimb5, characterized in that said first type of auxiliary
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si gnal 438y & coRd i xel count ("218"). 9. The system of claiml1,
char acter)l zgﬁ ﬂa said first restricting neans (128) .conprises |ine
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and ternina _ I gnal at a second pi xel count ("218")." 10. The
syst eminifatiop Amemablevsional (- THHRC_&MN; SEERIT tENswherh gaidewoniagrassnt (ki1 ¢RYNFeans
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130, 132), responsive to first and second predeterm ned counts é 68",
" 218" ; sigpat-whempsad junningreunt rearches saitisasend Prasisgsmiiedecoust @2 HinRPAG:  count
(H COUNT; L_COUNT); and, 16 29 January 2004 a flip/flop (136;134)
responsive to each of said conmparators (102, 104; 130, 132), for initiating
an enaBRe SWOTiWEW;SV%NTE‘EWﬂW%n sai d running count (H COUNT; L
- CQ(ljJNT) [) IeaCd\%eoS&sﬂaJ mbars ROEPRRLRY AviRGored isplay Ptio: (e 44 bxaRd term nating
sai d enabl e
a letterbox processor (100) for determining when a picture represented by a video 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



si gnal when said running count reaches said second predeterm ned count
("218"; "250"). 11. The systemof claim9, wherein each of said first and
second restricting neans (101; 128) characterized by: first and second
conparators (102, 104; 130, 132) responS|ve to first and second
predeternined counts ("68", "218"; "24% "250") respectivel §?JAHEVEELhH
responsive to a running count (H_ CCUNT L COUNT); and, a flip/flop (136;
134) responsive to each of said conparators (102, 104; 130, 132), for
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hor i zthlélRTJJEM)eaj a(ﬁzstdme copptd" 246 and terrnml?tmmsalféae@blg aiggalfat @lsgcond bre

corres t| cw&;e when
pr esen'ia o Os)vﬁgtﬁj c%'%r%@%l gﬁgséﬁét@a@e&t.éﬁéﬁagd Léétgﬁq[o‘k 25;?0&923 \%ﬁf&\?i deo
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format display ratio: a |letterbox processor for determ ning when a picture
represented by a video signal has a letterbox format: and line counting
means (1230, Thgsystem)of cigim i1d; whefeingpidlinesgtoustinbreaes exPEesenabl e si gnal

first and second comparators (130,132), responsive to first ("24"} and second ("250")

predetermined counts respectively, and both responsive 1o 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;



(VERTJEN) at a first line count ("24") and term nating said enabl e signal
at a second line count ("250") said enable signal restricting operation of
said | etterbox processor to a vertical range of horizontal lines in each
field of said video signal. 15. The system of claim 14, mher in salg iine
counting means conprises: first and s&tond conparators (130293¥y@ry 200
responsive to first ("24") and second ("250") predeterm ned counts
respectively, and both responsive to a running count (L_ COUNT); and, a
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sai d enabl e signal when said running Iine count reaches said second
predeterm ned count ("250"), said enable signal restricting operation of
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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.

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).



means responsible to said |etterbox determ ning neans for enlarging said
picture in size to substantially fill said video display neans with said
active video portion when said video signal is determ ned to have said

| etterbox format; and neans (128) for 8| nhi biting said deter ggnl ng rﬁ@?‘ﬂ]
(100) fromresponding falsely by restficting operation of et ni ng
nmeans to a predeterm ned portion of each field likely to exclude said
auxiliary information, when present. 18. The system of claim 17, wherein
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