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This invention relates to the field of automatic detectors for
letterbox video sources, for example as would be useful in wide
screen televisions.

In "letterbox” format, an image in wide format display ratio,
for example 16 X 9 (also designatad 16:9), is displayed across the
full width of a narrower format display ratio medium, for example
4 X 3 (also designated 4:3). - Movies in a wide format to be
broadcast commercially without distortion or cropping are
converted by the broadcaster to letterbox format, to enable displiay
on a conventional receiver screen, for exampie 4 X3. The
broadcaster effectively adds blank or matte top and bottom borders,
and broadcasts the combined picture and borders in a4 X 3
composite image signal. Assuming standard 16 X9 and 4 X3
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.

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
screen display, and at the same time, substantially eliminates the
upper and lower borders. This can be accomplished without
incurring image aspect ratio distortion. It is a useful feature to

automatically detect letterbox source _ nlarge the
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on a conventional receiver screen, for@exanple 4 X 3. The a (.§r
effectively adds blank or nmatte top and bottom borders, and broadcasts
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minimum values of the previous line. The first gradient, designated

10 the positive gradient, is formed by subtracting the minimum value of
the previous line from the maximum value of tite 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

15 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

20 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

25 determjnation 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 vertically. Inasmuch as the detection of active video is a

30 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
luminance level detector is enabled for only about 70% of each line
in order to improve signal to noise ratios.

35 However, if the borders are used to display auxiliary material,
such as storm warnings, news alerts, subtitles, station or network



auxiliary information are also generally referred to as active videq.
When“such | etterbox displays (in 4 X 3 format) are shown on a B&A\%é%
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screen television, for exanple 16 X 9%format, the video signal can be
verti cally zoomed, that is enlarged, by a factor which both I ncreases
the portion of active video to substantially fill the w de screen

di splay, and at the sane tine, substantially elimnates the upper and

T o e A Ll
| ett er box sowperatiandto,dhe i standardninomyzoomed operation. This may be
2 desirable for storm warnings, news alerts and subtitles, but can be
a significant nuisance for logos. Moreover, continuous transmission
5 of a logo in the border area of a letterbox source can prevent
automatic detection of the source. as being letterbox in the first
instance.

The invention overcomes the problem of automatic letterbox
detectors erroneously responding to the presence of station and

10 network logos, and the like, while still permitting automatic
response to such information as storm warnings, news alerts and
subtitles. '

A video display control system which overcomes this problem
comprises: a video display having a wide format display ratio; a

15 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

20 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
which head switching transients can be expected to occur, when

25 present. In the case of logos, for example, which are generally
disposed near or at the right side of the lower border, a horizontal
sampling range will exclude at least the right side of each
horizontal line. In the case of head switching transients and
vertical blanking, a circuit will define a vertical sampling range

3o which excludes a number of horizontal lines at the end and at the
beginning of each field.

In practice, the letterbox format pictures sometimes have
auxiliary information of first and/or second types, as defined above,
disposed in a border area. Operation of the letterbox detector is

35 controlled, so as to ignore the second type of information (e. g.
logos), if present, but not so as to ignore the first type of



active portion of the video source signal so as to substantia f a7l
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described 5 therein, the uppernost and | owernost active video areas are
detected by calculating two gradients for each line in the video field.
Four values are required to calculate the two gradients: maxi mum and
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on scene conggyall ehvughdo excliude logos, or_any other information, at either
end of each horizontal line.
An advantageous embodiment of the invention recognizes that
in the majority of instances where logos are- present in the:border
10 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
15 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 pulse, 860 of which are active,
sampling from approximately pixel 272 through pixel 872
20 corresponds approximately to 37.2 microseconds of each video line.
This will avoid responding to the presence of logos disposed to the
left of pixel 272 or to the right of pixel 872, in-either the upper or
lower border areas. Nevertheless, there is still-enough -information
being sampled to reliably identify letterbox source material, and
25 still improve performance by approximately 1 decibel over results
obtained from sampling each horizontal line entirely.
Iin the illustrated embodiment, operation of the letterbox
detecting circuit is inhibited during certain horizontal ranges. A
control circuit for inhibiting circuit comprises: first and second
30 comparators, responsive to first and second predetermined pixel
counts respectively, and both responsive to a running pixel count;
" and, a flip/flop responsive to each of the comparators, for initiating
a letterbox detection enable signal when the running pixel count
reaches the first predetermined pixel count and terminating the
35 enable signal when the running pixel count reaches the second
predetermined pixel count.



negative values of both gradients may be ignored. This is beca y
one gradient may be negative at a ti meg and the nagni tude of Lﬁ&ﬁ}g[?&b
gradient with the positive value will always be greater than or equal
to the magnitude of the gradient with the negative value. This 20
simplifies the circuitry by elimnating the need to cal culate an

absol ute value of the gradients. If either gradient has a positive
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10 FIGURE 3 is a diagram illustrating how a conventional video
signal in letterbox format, and including a storm warning, can be
displayed on a wide screen television without being enlarged;
- FIGURE 4 is a block diagram of an automatic letterbox
detection circuit for initiating the fully enlarged drsplay shown in
15 FIGURE 1;

FIGURE 5 is a diagram useful for explaining the horizontal
range of operation of the letterbox detector;

FIGURES 6(a), 6(b) and 6(c) are useful for explaining the
vertical range of operation of the letterbox detector in a first of

20 successive video fields; and,

FIGURES 7(a), 7(b) and 7(c) are useful for explaining the
vertical range of operation of the letterbox detector -in. a- second of
successive video fields. -

An automatic letterbox detector can be used to detect a

25 conventional video signal 12 in letterbox format, as shown in FIGURE
1. Asignal in letterbox format, aiso referred to as a Ietterbox
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

30 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

3s 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
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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 fiat 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 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. A decision
must be made, either automatically or responsive to manual control,
to fill the wide screen display, even if material is. laterally cropped,
or to fill the wide screen display vertically, even if lateral borders
on each side of the enlarged active video area are visible on the wide
screen display. N

Letterbox detectors generally detect the absence of active
video in one or both to the upper and lowet border regions 16 and 18.
Such circuits are generally fooled by information which appears in
the border areas, such as storm warnings, news alerts, subtitles,
station or network logos, and the like. Detection of a storm warning
is illustrated in FIGURE 2. A video signal 40 in letterbox format has
a central area 42 with active video, an upper border area 44 and a
lower border area 46. A storm warning 52 is transmitted in the
lower border area 46. The first line 48 of active video represents a
transition from the upper border 16 to the active video area 14, as
in FIGURE 1. However, the last line 50 of active-.video does not
represent a transition 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 eniarged portion of the
storm warning in the left part of FIGURE 2. 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.



a significant nuisance for |ogos. Mreover, continuous transmi f a
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detection of the source as being letterbox in the first I nstance.

The -i nvention overcones the problem of automatic |etterbox detectors
erroneously responding to the presence of station and 10 network | ogos,
and the like, while still pern1tt|ng automatic response to such
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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

10 (A) in FIGURE 1. A full enlargement is desirable, notwithstanding the
logo 24. Most useful information which appears in.the border areas
of letterbox signals extends horizontally across a substantial
portion of the border, whereas most logos are much smaller, and
usually placed near the far right hand edge of the lower border, as

15 illustrated by the placement of logo 24. An automatic letterbox
detector, which might otherwise undesirably respond to the
presence of a logo, can be provided with a mode of operation in
which such logos are usually ignored. An automatic letterbox
detector which is insensitive to logos is shown in FIGURE 4.

20 Generally, two gradients are calculated for each line in the
video field to determine lines of active video. Four values are
required to calculate the two.gradients: (1) maximum and minimum
values of the current line; and (2) maximum and- minimum- values of
the previous line. The first gradient,. designated the positive

2s 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

3o 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

as simplifies the circuitry by eliminating the need to calculate an
absolute value of the gradients. If either gradient has a positive
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theecase_of | ogos, for exanple, which are generally di sposed near or
at the right side of the |lower border, a horizontal sanmpl i ng range
w Il exclude at |least the right side of each hori zontal line. In the
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but not so aéetb?m:ﬁaﬂbﬁ tefines’ Whethiee ¢ 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.
10 * A circuit 100 for implementing a letterbox detector which is
insensitive to the presences of logos is shown in block diagram form
in FIGURE 4. The circuit 100 comprises a luminance input filter, a
line maximum (LINE MAX) detector 120, a line minimum (LINE MIN)
detector 122, and an output section 124. The luminance input filter
15 comprises finite impulse response (FIR) stages 112 and 114, as well
as adders 116 and 118. The letterbox detection circuit 100 operates
on digitized luminance data Y_IN. . The input filter is utilized in
order to improve noise performance and make detection more
reliable. The filter is essentially two cascaded FIR stages. having a
20 transfer functlon as follows:
H(2) -;f (1+Z1) (1 +29).
The output of each stage is truncated to eight bits (divided by two)
to maintain a DC gain of one.
The LINE MAX detector 120 includes two registers. The first
25 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
3o enabled by a signal, designated LTRBX_EN, which goes high for
approximately 70% of the active video line. The second register
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
35 MAX PIX register. If it exceeds the register value, the MAX PIX
' register is updated on the next clock cycle. At the end of the video
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| ower 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
5 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
7Fh, which is the maximum possible pixel value 'for an eight bit

10 number in the two's complement format. .

The output section 124 will take the MAX LINE register value
and the MIN LINE register value, and store them in eight-bit latches
that are updated once per line. Two gradients are then calculated,
namely the positive gradient and the negative gradient. On the first

15 line in a field where either of these gradients is positive and
greater than a programmable threshold, an enable signal i§ generated
which allows a first line register to be loaded with the current line
count value. On every line where either of the gradients I8 positive
and exceeds the programmable threshold, another enable signal is

20 generated which allows a last 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 thfeshold 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

25 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

30 combination thereof.

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. The
LTRBX_EN signal is generated by comparators 102 and 104 and J-K

3s flip/flop 106. Each horizontal line is deemed to have 1024 pixels,
for purposes of illustration, as shown in FIGURE 5. The first 150
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10 on line 107, is a signal representing a running pixel count H_COUNT,
which represents the output of a pixel counter 108 operating for
example at 1024f4. In order to simplify hardware requirements, the
signal H_COUNT is the eight most significant bits of a ten-bit
number, which is the equivalent of dividing the ten-bit number by

15 four. The fixed pixel count inputs to the comparators must therefore
also be one-fourth of the desired value. Accordingly, number "68" on
line 103 actually represents a pixel with four times that value,
namely pixel "272°. Similarly, number "218" on line 105 also
represents a pixel with four times that value, namely pixel "872".

20 As a resuit, the sampled or tested portion of each line is
substantially centered, ignoring the portion of each line
corresponding ta..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

25 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

30 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

35 signal. Letterbox detection for each video line is disabled
approximately 9.4 microseconds before the end of each video line.



control circuit for inhibiting circuit conprises: first and segepd 90168

conpar ators, responsive to first andigecond predeterm ned pi xel count's
respectively, and both responsive to a running pixel count; and, a
flip/flop responsive to each of the conparators, for initiating a

| etterbox detection enable signal when the running pixel count reaches

the first predeterm ned pixel count and termnating the 35 enable signal

when the runfhig providescendughavides data sprovessing foor ralisble ndetactiorn «f
count. letterbox signals, and at the same time, ignores all video 5
information in the areas most likely to contain only logos. Storm
warnings, subtities and other useful information will still be
5 detected, for the purpose of modifying the otherwise substantially
fully enlarged wide screen display.

Video cassette recorders utilizing the VHS format, or any VCR
of the helical scan type, will insert a head switching transient,
which might be mistaken for active video, anywhere from 5-8 lines

10 prior to the vertical synchronizing signal (V_SYNC), causing
incorrect letterbox detection. In addition, it is useful to determine
the full extent of any interference which may be caused by the
vertical blanking interval and any further auxiliary information
which might be contained therein, such as closed captioning

15 information. In order to avoid false detections based on closed
captioning information and on VCR head switching transients, the
outputs of the LINE MAX and LINE MIN registers 120 and 122 are
prevented from being loaded into the nine-bit latches of the output
section 124 by an enable signal which is allowed to occur only in a

20 range of horizontal lines in each field which avoids the regions of
head switching transients and vertical blanking, for example
between horizontal lines 24 and 250 of each field.

A circuit for controlling a signal, designated VERT_EN in
FIGURE 4, for enabling loading of the ‘nire-bit latches in the output

25 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

30 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

35 V_SYNC, or a line count of 16. This also eliminates any interference



An automatic |letterbox detector in accordance with the b\/\h
this’invention is explained in connecpion with the draw nSﬁs 2 ﬁ

FIGURE 1 is a diagramillustrating how a conventional video signal in
| etterbox format, and including a network |ogo, can be fully enl ar ged
for display on a wi de screen television; FIGURE 2 is a diagram

Illustrating how a conventi onal video signal in letterbox format, and

i ncluding a ﬁéﬂf Hesd ”é\ﬂ g@ tPﬁnslen e TCHE a0 oBCUPSFBM A a0 eight

di splay on W de scCr E s a diagram
i | lustratind mm\beiorﬁ) ngmﬁ mu“tsquEﬁJ& a%?tt erbox format, and

It 2?23?;?8 na St or nYher Mfégomgn réfationshipss areyilitistratedwinl ethec rdrawmgs

L ol on HORE S HaS, B BT ig) show the YERTOEN Sz gfb SisoNeyr o

enl ar gedsdi sgigaal samdnthien Hdrizentalrine ;count for a first @Riwe sUCGESSHE am

useful for el "40dnti28d"16 ' 262! Rbrizontal_lines designated "0" through
"261". The VERT_EN signal is disabled from line 250 until line 24,
36 lines in all. FIGURES 7(a), 7(b) and 7(c) show the VERT_EN signal,
the V_SYNC signal and the horizontal line count for a second of two

10 successive fields, quantized to 263 horizontal lines designated "0”
through "262". The VERT_EN signal is also disabled from line 250
until line 24, but for 37 lines, because the second field is one line
longer. The additional line, designated line "262", occurs during
vertical blanking.

15 Referring again to FIGURE 4, comparator 130 has an A input on
line 131 which represents a first horizontal line count, for example
"24". Comparator 132 has an A input on line 133 which represents a
second horizontal line count, for example "250°. The B input of each
of the comparators 102 and 104, on line 107, is a signal

20 representing a running horizontal line count L_COUNT, which
represents the output of a horizontal line counter, not shown.

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.

25 When |L_COUNT reaches "250" an output on line 139 resets the J-K
flip/flop 1134 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

3o 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

3s letterbox detection is selected manually as a mode of operation, or
may be available as one of a plurality of letterbox detection modes



range of operation of the letterbox detector; FI GURRS A6 BF),168( b)

and 6(c) are useful for explaining thd vertical range of operation of
the letterbox detector in a first of 20 successive video fields; and,
FIGJRES 7(a), 7(b) and 7(c) are useful for explaining the verti cal
range of operation of the letterbox detector in a second of successi ve
video fields. An automatic |etterbox detector can be ysed to
detect a 25 ofcoperatiomawhenicautormatic hatterbax.datestians i} BENGLA! hown in
FI GURE éméc@'dgnal in letterbox format, also referred to as a

| et t erbox Sfgnal or letterboxed signal, has a central area 14 with
active video, an upper border area 16 and a | ower border area 18. The
bor der areas are typically flat video fields, often black in color.
The first 30 Iline 20 of active video represents a transition fromthe
upper border 16 to the active video area 14. The last line 22 of
active video represents a transition fromthe active video area 14 to
t he | ower border 18. If the video sidgnhal 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



dispfay ratio of 16 X 9, then the acti v&4vi deo area 14 can be mapped °

6 precisely onto the wi de screen display 10 by ' ti
vi deo area 14 by a factor of 4/3 both horizontally an ﬂ wnkﬂn “m
Under these circunstances, the flat field border regi : x W

be effectively elimnated fromview A nunber of ways are
What is claimed is: y

35 wide screen television has a video display screen 10 wit RGAf 87188 5
i

1. A video display control system, comprising:

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 an input video __signél (Y_IN) has a letterbox format, said
letterbox format picti.'ire sometimes having auxiliary information (e.g.
MESSAGE, SUBTITLE OR LOGO) disposed in a border area (e.g. 18);

chatacterized by: L mm e e

means (102, 104, 106, 108) for controlling operation of said
letterbox processor (100) to ignore a certain type (e.g. LOGO) of said
auxiliary information when present. -

- O © O N ™ O » 0N -
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2. The system of claim 1, wherein a first type of said auxiliary
information (e.g. LOGO) is disposed in’a first horizonta) range (872 <
pixel count < 1010) of said border area and a second type of said
auxiliary information (e.g. MESSAGE OR SUBTITLE) is disposed in a
second horizontal range (150 < pixel count < 1070) of said border area,
‘at least partly exclusive. (150 <. pixel count < 872) of said first range,
and characterized in that said letterbox processor is controlled to
ignore said first type of said auxiliary information (e.g: LOGO)..

® N U NN~

" 3. _The .system of claim 2, characterized in that said controlling
means (102, 104, 106, 108) inhibits: a- determination of whather said
input video signal has said letterbox format responsive to said first
type of said auxiliary information (e.g. LOGO).

a W N -

4. The system of claim 2, wherein characterized in that
controlling means (102, 104, 106, 108) enables a determination of
whether said input video signal has said letterbox format during
horizontal scanning in a portion (272 < pixel count < 872) of that part of
said second range at least partly exclusive of said first range (872 <
pixel count < 1010).

D O s -



5 known to inplenment such enlargenent. The actual format dld-_§ Aa§7 ratio
of t-he active video area 14 may be diffgerent in practice.fr 1b6§<
In these cases, the mapping will not be precise. A decision must be

made, either automatlcal |y or responsive to nmanual contr mlllljmll”m”llllln “l he
wi de screen display, even if material is laterally crop
the wi de screen display vertically, even if lateral bordets® * ofi ehch'

side of the enlarged active video area are visible on the w de screen
di spl ay

qctivell i deB-i nTBReSYRIAM, Bl Aol sheractaizest, If thalcsde; SaTieling

and 18. 2t ﬁgmé‘an:@ €1i02,u 04, a1esgems)ainmbftsoaedehgfmmaunmantfowhomhehtamdears

stati orf o MRHtSIA8Y fanal b Haid) RiBrbik idiftiat PeBorieip. & o el bF Said

i | | ust raat eauxmarydmarmammu(ang; LOGO) wbich lSe‘ﬂkQ!thQ( bfeamtmaed Wh%ﬂ

centralg Q@%@nt"" H‘aa?xrréf"ﬁo‘ﬂ I?&ng %’é’% kePco@nt 4 21 G) Hot | over
'éPé'o

bor der are A st orm war n In,the r porder
area 4@ TeeinGident with a856$5%&t!a}ep‘m résgm cpunt < b% Té&h from

the upper Baegad and! farger Retizuntali dayerinawhich amother type of said
8 auxiliary information-(e.g. MESSAGE OR SUBTITLE) is likely to appear,
9 when present. '

6. The system of claim 1, characterized in that said controlling
means (102, 104, 106, 108) enables a determination of whether said
input video signal has said letterbox format responsive to a type of said
auxiliary information (e.g. MESSAGE OR SUBTITLE)’wmch is likely to be
positioned, when present, in a first horizontal range, only a-small part
of which- may be coincident-when ceincident-at all, with a- second and
smaller horizontal range (872 < pixel count < 1010) , in which another
type of said auxiliary information (e.g. LOGO) is likely to appear, when
present.

© O N O 0 A BN -

7. The system of claim 1, wherein said means for controlling
operation of said letterbox detecting means is characterized by:

a pixel counter (108) for generating a_running pixel coufit
(H_COUND); -

means (102, 104) for comparing first ("68") and second ("218")
predetermined counts to said running pixel count; and,

means (106) responsive to said comparing means (102, 104) for
generating a letterbox detection enable signal (LTRBX_EN) when said
running pixel count (H_COUNT) is between said first ("68") and second
("218") predetermined counts.

O © O N O O s W N -
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in FIGURE 1. However, the last Iine 50 of active video does ﬁm
représent a transition fromthe active_yideo area 14 to the r872\3568
border 18. Instead, line 50 represents e last line of video in the

stor-m warni ng, as shown nore clearly in the enlarged portio
stormwarning in the left part of FIGURE 2. A letterbox det gm IHI I“"\MIIIH"I
determ ne that the area of active video includes not only area ¢ ' 4%, but”

nost of, bor der eap4dg; APy S f oM 1 maki ng t he
active video argél hAvgld%:lo \g{i%&e’lcatyi ?gﬁrf&l s*fl}fﬁ, I %gi:i) ) | egs t han 16
i .

X 9. IR other wé yideq displaymeansg. 106)2?‘@?’8&8)%%9 rmat digplaysratiqide-g

c;)rrparegj. tqglgyght, as is area 42 alone. In accordance with one of the
B o oS0 rGeaB o i, M in,Side” & Bidhie 12), HStBsBisA by an
46 whi ch i inputasdedesignainisvdndioatived ofs sdid pieture havingsaalattasbox forrmat
area 365 hayd Ngnldi aif YVE'VIi88 pBridF(1%#) of said picture is positioned
7 between upper (16) and lower (18) border areas, said letterbox format
8 picture sometimes having auxiliary information (e.g. MESSAGE, SUBTITLE
9 OR LOGO) positioned in different portions of said border areas (e.g. 18),
10 said letterbox determining means generating control signals
11 (LTRBX_BEG, LTRBX_END) for initiating and terminating enlargement of
12 said picture in size to substantially fill said video display means (10)
13 with said active video portion (14) when said input video signal is
14 determined to have said letterbox format;
15 characterized by:
18 means (102, 104, 106, 108) for inhibiting said determining means
17 (100) from responding to one type {e.g. LOGO) of said auxiliary
18 information by restricting operation of said determining means (100) to
19 a predetermined portion (272 < pixel count < 872) of said border areas
20 (e.g. 18) likely to exclude said one type of said auxiliary information,
21 when present.

9. The system of claim 8, characterized in that said inhibiting
means (102, 104, 106, 108) enables operation of said determining means
(100) only in a predetermined horizontal range (272 < pixel count < 872)
of each horizontal line of said input signal (12) tested by said
determining means (100).

N & WO N -

10. The system of claim 8, characterized in that said means (102,
104, 106, 108) for inhibiting operation of said letterbox determining
means (100) comprises pixel counting means (108) for initiating a
letterbox detection enable signal (LTRBX_EN) at a first pixel count (272)
and terminating said enable signal at a second pixel count (872).

a & W N -



Anot her display for stormwarnings and the like is shown in gca 75488 3.
In this case, video signal 40 is di spia/ed on Mﬁde screen" teIeV|S|on 60--
wi t hout any enlargenent at all, showi ng the bo

i Sl e T s 6 i <8 e I

alternatives shown in FIGURES 2 and 3, or others, nmay be appr fi afe.
Howevert it nmay 1ot Thedsysternl of tclaimel @ e:rmactenmvm itlmaFlsawa%a E¥L)3

or et vir kK anSl, SBEGNE(872) ol REX BoUEE A predetitmifeiry, o0 '3 £ 2 "
enl argenent is desirable, notw thstanding the

12. The system of claim 8, wherein said means for inhibiting
operation of said letterbox determining means is characterized by: .

pixel counting means (108) for generating a running pixel count
(H_COUNT); -

means (102, 104) for comparing first ("68") and second ("218")
predetermined counts to said running pixel count{H_COUNT); and,

means (106) responsive to said comparing means (102, 104) for
generating a letterbox detection enable signal (LTRBX_EN) when said
running pixel count (H_COUNT) is between said first ("68") and second
("218") predetermined counts.

O © ® N O s WN -
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13. The system of claim 8, wherein said means for inhibiting
operation of said letterbox determining means is characterized by:

a pixel counter (108) for generating a running pixel count
(H_COUNT);

first (102) and second (104) comparators, responsive to first and
second predetermined pixel counts ("68", "218") respectively, and both
responsive to said running pixel count (H_COUNT); and,

a flip/flop (106) responsive to each of said comparators (102,
104), for initiating a letterbox detection enable signal (LTRBX_EN) when
said running pixel count (H_COUNT) reaches said first predetermined
pixel count ("68") and terminating said enable signal when said running
pixel count (H_COUNT) reaches said second predetermined pixel count
("218").

® N & O e WO -
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| ogo 24. Mpst useful information which appears in the borderq@ygqu153 of

| ett&rbox signals extends horizontally across a substanti al portion of
t he border wher eas nost | ogos are much smaller, and usual ly pl aced
near- t he far ri ght hand edge of the | ower border as 15 illustrated by the
pl acenent of | ogo 24. An automatic |etterbox detector, which m ght

ot herwi se undesirably respond to the presence of a |ogo, can be
provided with a nbde of operation in  Absth@ch such | ogos are usually

" ohown i n A GREVIged dlib5lay Soptrol S5, Gatitiding] é"‘?ﬁ‘?é‘% s hayieg;

each line i& wida formair display aiatia @ndataar'mtﬁmx rerocgsseft (100 ifaeo. Four

xf'murera _are detern ues ﬁ Q Mba @prdssntw agh qng‘?t «.aéonsrgn?urmgmes
of 5¢ heh%‘i eﬁl ?oﬂmﬁtvf thet i{}f%r&wnﬂf an@ﬁ & ﬁq{'@ g | havirg

|g|r ﬁg' ?pgm L“*‘ﬁgi?q“ﬂy"“ﬁ%“ gdbp@%%?: feantrpclmldr?erva#%% @hdrheterized by \va xixet
desi gnat ed 3N Elﬁa)e? r&ﬂw{]ﬁgsaf WWngQ'xel m%ﬁ%&ﬁaﬁ%ﬁeﬁﬁgtm mum
val ue of th(eloa)randt sbcondf (104)t cemparators, responsive to first and second
predetermined pixel counts ("68", "218") respectively, and both
10 responsive to the running pixel count (H_COUNT); and, a flip/flop (106)
responsive to each of the comparators (102, 104),.for initiating a
letterbox detection enable signal (LTRBX_EN) when the running pixel
count (H_COUNT) reaches the first predetermined pixel count (*68~) and
terminating the enabie signal when the running pixel count (H_COUNT)
15 reaches the second predetermined pixel count (*218"), the letterbox
detection enable signal controlling operation of the letterbox processor
(100) to ignore a certain type of the auxiliary information when present.



maxi mum val ue of the previous line. Either of the gradients may 30 have
posi tive or negative val ues depending on scene content, but the

negative val ues of both gradients may be ignored. This is because only
one -gradi ent may be negative at a tinme, and the magnitude of t he
gradient with the positive value wll always be greater than or equal

to the magni tude of the gradient with themzﬁgative val ue. This 35
sinplifies the circuitry by elimnating t need to cal cul ate an
absol ute value of the gradients. If either gradient has a positive
8
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val ue whi ch exceeds a progranmmabl e threshold, video is considered to be
presént on either the current line or on the previous |line. These

val ues can be used by a m croprocessor to determne the first and | ast
lines of active video and thereby to determne the 5 particular aspect
ratio of the active area of the signal. This determ nati on defines

whet her or not the video source is in the | etterbox format, and enabl es
the further calculation of the extent 2 /Jof change to the deflection
circuit and the resolution circuits needed to convert the displayed
signal as required. 10 A circuit 100 for inplenmenting a | etterbox
detector which is I nsensitive to the presences of logos is shown in

bl ock di agram form in Fl The circuit 100 conprises a | um nance
input filter, a whdD € Liium (LI NE MAX) detector 120, a line m ninmum
(LINE M N) det ector outi@dt section 124. The | umi nance i nput

filter 15 conprises fgpite i ponse (FIR) stages 112 and 114, as
wel | as adders 116 and pex—chqiiRaki @y circuit 100
oper at es | J Q .
105 102 ’// 113
ﬂHS”:iqﬁ-ih A K
107 ’ A=B N 06
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on digitized |um nance data YIN. The input filter is utilized in or der

to ifrprove noi se performance and nmake detection nore reliable. The
filter is essentially two cascaded FIR stages, having a 20 transfer
function as foll ows: H(z) =[err] (1 + Z[err]) * (1 + Z[err]).
The output of each stage is truncated to eight bits (divided by two)
to maintain a DC gain of one. JThg LINE MAX detector 120 includes
two registers. The first 25 register contains the nmaxi num pi xel val ue (MAX
PI X) at the current point inthe line period. It is initialized at the
begi nni ng of every line period to_a value of 80h. The val ye_of :80h
represents the m ni mum possi bl e vaNy® _for an ¢ight bit purde® in two's
conpl enent format (theg nost sigpifNcant bit beging the s|gr.<wThe
circuit is 30 enabled by a sigpal, HesNghated LTRBXEN,|which g8es high for
approximately 70% of the activelvidep INme. The second [egi sfersne:
contains the maxi'mum pi xel valu¢ (MAX LNNE) for the ent|re pfewnots °
line, and is updated once per |i{ne peri®@® I|nconing |unlnanck data
Y _INis conpared to the surrent [maxi pjum @ xel value stofed iph then
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35 MAX PIX register. If
register is updated on the next clock cycle. At
9 . l'i ne, .
entire portion of the line for which it was engbld. Ak thep
of the next video line, .
into the MAX LINE regi ster and the MAX PI X regijster is relo

80h.
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MANAGING LETTERBOX SIGNALS WITH LOGOS

This invention relates to the field of automatic detectors for
letterbox video sources, for example as would be useful in wide
screen televisions.

In "letterbox™ format, an image in wide format display ratio,
for example- 16 X 9 (also designated 16:9), is displayed across the
full width of a narrower format display ratio medium, for example
4 X 3 (also designated 4:3). Movies in a wide format to be
broadcast commercially without distortion or cropping are
converted by the broadcaster to letterbox format, to enable display
on a conventional receiver screen, for example 4 X3. The
broadcaster effectively adds blank or matte top and bottom borders,
and broadcasts the combined picture and borders in a*4 X 3
compaosite image signal. Assuming standard 16 X9 and 4 X 3
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 subtitles. 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.

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
screen display, and at the same time, substantially eliminates the

- upper and lower borders. This can be accomplished without

incurring image aspect ratio .distortion. "It is a useful feature to

_automatically detect letterbox sources ‘and vertically enlarge the




The line m nimum detector 122 works in an identical manne “ﬂ
a M®N LINE register will contain the m nimum pi xel val ue [ BEH‘”SWSHEW

previous line. AMNPIX value is initialized to a val ue pf 7Fh, whifch
i s the maxi mum possible pixel value for an eight bit 10 hujbdrd iAUG 1996

two's conpl enment fornmat. Thg out put section 123 Cf. Il take the
MAX LI NE regi ster val ue and the M N LINE regi ster valu€, and store
themin eight-bit |atches that are updated once per Li S—
gradients are then cal cul at ed, nanely the positive gradient and the
negative gradient. On the first 15 line in a field where either of these
gradients is pastivevpogiah of theyrvideersaurse anqnabgsmmubesubsmmnq filkn

enabl e signal e AR8HI; %@reen which allgws a f| rst line register to be
| oaded with the currenat%t eve | i ne where, ei ther

of the gradients |s’\5'o§”tt‘?'\7\?t‘° len%ﬁ?&"eﬂ@&c@’ tiRe@pWide SRFE8N: telVision| i§
anot her enabl ediscioséd iin PCT/AUS8:1/68Z89W(Wn gallusseop | Ast descdbedgi ster to

e gyt "hiein. the Sfitod BRIt Sopld ks ARpRCarg he | o
threshol d was @etestaddby Ca'cuht‘ﬂméwﬂeng%tj dor ®aghy linpeiny the Heidepr cui t
is reinitializ¢gld.anPouhevalues are required to calculate the two gradients:
maximum and minimum values of the current line, and maximum and
minimum values of the previous line. The first gradient, designated
10 the positive gradient, is formed by subtracting the minimum value of
the previous line from the maximum value of ttfe 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
15 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
20 simplifies the circuitry by eliminating the need to calcuiate 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
25 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 vertically. Inasmuch as the detection of active video is a
3o 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
luminance level detector is enabled for only about 70% of each line
in order to improve signal to noise ratios.
35 . However, if the borders are used 1o display auxlllary matenal |
o _'suc_h as storm ‘warnings, news’ al__erts subtitles, ‘station or network




values in the first line and last line registers are |oad
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respective letterbox end registers. The LTRBXBEG and LTRB
signals represent those |line nunbers which nark the begin
respectively of a letterbox signal, and can be used as co
si§nals for enlarging the picture, either by signal proce
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techni ques, manipul ation of the deflection circuits or sofrel-38 i
conbi nati on thereof. Generation of the LTRBX EN signal, which
enabl es operation of the I'ine maxi nrum and |ine m ni momroetectors—t29
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tles, but can be

a significant nuisance for logos. Moreover, continuous transmission
s of a logo in the border area of a letterbox source can prevent
automatic detection of the source as being lefterbox in the first

instance.

The invention overcomes the problem of automatic letterbox
detectors erroneously responding to the presence of station and

10 network logos, and the like, while still permitting

automatic

response to such information as storm warnings, news alerts and

subtitles.

A video display control system which overcomes this problem

comprises: a video display having a wide format display ratio; a

15 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

20 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

which head switching transients can be expected to

occur, when

25 present. In the case of logos, for example, which are generally
disposed near or at the right side of the lower border, a horizontal
sampling range will exclude at least the right side of each
horizontal line. In the case of head switching transients and
vertical blanking, a circuit will define a vertical sampling range

3o which excludes a number of horizontal lines at the end and at the

beginning of each field.

In practice, the letterbox format pictures sometimes have
auxiliary information of first and/or second types, as defined above,

- disposed in a border area. Operation of the letterb

0X detec_tor is .

35 controlied, so as to ignore the second type of ir)fprmation_(_e,.._g';.

_logos), if present, but not so”as to ignore. the first

type of



pi xels, counted fromthe horizontal synchronizing pul se, ocgesr uLn P
hori*zontal bl anki ng. The next 860 pixels are active pixels,} $6Pt T S*f‘@g

active video extends from pixel 151 through pixel 1010. Pi Xel & 1011
t hrough 1024 represent the front porch of the video signal, nd1% ARIGE1996 S G
not  deemed active video. Mreover, each# pixel or pixel position s

assuned to be represented by a ten bit nunber. Conpar at pr
i nput on line 103 which represents a first pi xel . Conpajator 104 has an

A input on line 105 which represents a second pi xel . The=BThput of
sggreggnt Pﬁgcg%r atﬁ xefeﬁ%i%h&f@l’ga a R&H%@ﬁ‘%ﬁ@@ﬂasfﬁw out put
of a pixel coumthich ]ﬂ)@:lm ahentarige in whichalogos aormallyfagpedr. bub order to
sinplify hardwgig,a86uat’ 9881 Somb8f the range in which storm warnings, news
alerts, subtitles normally appear. Such a range can be substantially
5 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.
An advantageous embodiment of the invention recognizes that
in the majority of instances where logos are present in the:border
10 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
15 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 pulse, 860 of which are active,
sampling from approximately pixel 272 through pixel 872 -
20 corresponds approximately to 37.2 microseconds of each video line.
This will avoid responding to the presence of logos disposed to the
left of pixel 272 or to the right of pixel 872, in-either the upper or
lower border areas. Nevertheless, there is still- enough -information
being sampled to reliably identify letterbox source material, and
25 still improve performance by approximately 1 decibel over results
obtained from sampling each horizontal line entirely.
In the illustrated embodiment, operation of the letterbox
detecting circuit is inhibited during certain horizontal ranges. A
control circuit for inhibiting circuit comprises: first and second
30 comparators, responsive to first and second predetermined pixel
counts respectively, and both responsive to a running pixel count;
and, a flip/flop responsive to each of the comparators, for initiating
a letterbox detection enable signai when the running pixel count
reaches the first predetermined pixel count and terminating the
35 enable signal when the running pixet count reachas the second
' predetermmed pixel count ' : ;



signal HCOUNT is the.eight nost significant bits of a ten- bt T

whi~<h is the equivalent of dividing-the ten-bit nunber by 15EPE&Q§M€H%EET
fixed pixel count inputs to the conparators nust thereforg al so be
one-fourth of the desired value. Accordingly, nunber "68" jon 4 Ial 3
acfually represents a pixel with four tg§ nes that val ue, narréy pi xel
"272". Simlarly, nunber "218" on |ine 105 al so r epr esknts—a—ptxet—WT
four times that value, nanmely pixel "872". 20 As a result} the sanpled or
tested portion of each line is substantially centered, “gmnoring t he
portion of each |ine corresponding to horizontal blanking, with
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hori zontal lin

active video are

active video

eprﬁrgtgbfa%é o) tergg?‘%%%iiﬂﬁt i é@%@%fﬂ R&\He&forﬁ@ﬂth ihee! s of

) appr oxi nat ose pi xel s having
drawingsy nwheeein: When HCOUNT reaches "68" an out put

on line 109 sets theFIGWRE 1 isf b gldgram Hfsteatihg hewdaocopuentiorsl fidgio,

generating the
and 122. \Wién

OO dgtterbe, BRas, BaBCI ARG B hoRio (4G8.7ERA: Be Rl

J-K flip/flop l1@warged for display on a wide screen television;

10

15

20

25

30

FIGURE 2 is 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;

FIGURE 3 is a diagram illustrating how a conventional video
signal in letterbox format, and including a storm warning, can be
displayed on a wide screen television without being enlarged;

FIGURE 4 is a block diagram of an automatic letterbox
detection circuit for initiating the fully enlarged display shown in
FIGURE 1; :

FIGURE 5 is a diagram useful for explaining the horizontal
range of operation of the letterbox detector;

FIGURES 6(a), 6(b) and 6(c) are useful for explaining the
vertical range of operation of the letterbox detector in a first of
successive video fields; and,

FIGURES 7(a), 7(b) and 7(c) are useful for explaining the
vertical range of operation of the letterbox detector in-a second of
successive video fields. e P

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

35

wide screen television has a video display screen 10 with a format

' display ratio of 16 X 9, then the ‘active videc area 14 can be mapped ' -



the Q output goes low, inhibiting the LTRBX EN signal and preventing

t he operation of detectors 120 and 122. Letterbox detect

enabl ed for each video line only after a delay of ap(é&g)l(i%nwsm s gﬂg
m croseconds fromthe horizontal synchronizing 35 signa].}Letterbox
det'ection for each video line is disalged appr oxi maj e} y 1B AUG 1996

m croseconds before the end of each video |ine.

1]} This provi des enough video data processing for [elTabl e detecti on
o]

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
s known to implement such enlargement. 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. A decision
must be made, either automatically or responsive to manual controi,
to fill the wide screen display, even if material is- laterally cropped,
10 or to fill the wide screen display vertically, even if lateral borders
on each side of the enlarged active video area are visible on the wide
screen display.
Letterbox detectors generally detect the absence of active
video in one or both to the upper and lower border regions 16 and 18.
1s Such circuits are generally fooled by information which appears in
the border areas, such as storm warnings, news alerts, subtities,
station or network logos, and the like. Detection of a storm warning
is illustrated in FIGURE 2. A video signal 40 in letterbox format has
a central area 42 with active video, an upper border area 44 and a
20 lower border area 46. A storm warning 52 is transmitted in the -
lower border area 46. The first line 48 of active video represents a
_transition from the upper border 16 to the active video area 14, as
in FIGURE 1. However, the last line 50 of active..video does not
represent a transition from the active video area 14 to the lower
25 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 the left part of FIGURE 2. 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
ao 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
35 the border area 46 which includes the storm warning. 50 is displayed
- as a lower, border area 36 havmg the storm warmng in area 38.
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section 124 byeiheewofshe alternativesi shows inl FKSHRES ?o@é‘dr%ﬁlfymhﬁf% 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

1o (A) in FIGURE 1. A full enlargement is desirable, notwithstanding the
logo 24. Most useful information which appears in.the border areas
of letterbox signals extends horizontally across a substantial
portion of the border, whereas most logos are much smaller, and
usually placed near the far right hand edge of the lower border, as

15 illustrated by the placement of logo 24. An automatic letterbox
detector, which might otherwise undesirably respond to the
presence of a logo, can be provided with a mode of operation in
which such logos are usually ignored. An automatic letterbox
detector which is insensitive to logos is shown in FIGURE 4.

20 Generally, two gradients are calculated for each line in the
video field to determine lines of active video. Four values are
required to calculate the twe gradients: (1) maximum and minimum
values of the current line; and (2) maximum and minimum- values of .
the previous line. The first gradient,. designated the positive

25 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

ao 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 maénitude 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

3s simplifies the circuitry by eliminating the need to calculate an

'~ absolute value of the -gradients. 'If either gradient has a- positive



20 range of horizontal lines in each field which avoids I CEY
head switching transients and vertical blanking, for exanpl ﬁﬁsgk@ 'Kt@kgt
hori zontal |ines 24 and 250 of each field. Acifcuit for
controlling a signal, designated VERT EN in FI GURE 4] 1{or 3t 05

| oddi ng of the nine-bit latches in thegoutput 25 section}124, is forned py
conparators 130 and 132, a J-K flip/flop 134, and a hortzontalr TT ne
counter, not shown. The line counter can be cleared iin such a _way.th
successive fields are quantized into 262 and 263 |lines respectively.
In other words, line O begins on the hori zontal synchronizing signal

i _rmed: a'{/ eIS%/{ NfC owarjiué thtdtne ekeeddsca Jrogeamymalile theeskoldi, cddes yisceonsidered
signal V_ : : Y/ E : [
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el i m nates i nt efheseyadues candbe; Hged HY e MICEIATOEEESH Q) deteaning theireh

iinl fﬁégngfzéffﬁg’%&ﬁ%ﬁs%%s of aetiveelidee X&dNGereby aol deteradnatthel 250, to
erfereacd | particular aspect rBtid ' S 1t Wivg' atba it Aighal! I THiBA eS any
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.
10 A circuit 100 for implementing a letterbox detector which is
insensitive to the presences of logos is shown in block diagram form
in FIGURE 4. The circuit 100 comprises a luminance input filter, a
line maximum (LINE MAX) detector 120, a line minimum (LINE MIN)
detector 122, and an output section 124. The luminance input filter
1s comprises finite impulse response (FIR) stages 112 and 114, as well
as adders 116 and 118. The letterbox detection circuit 100 operates
on digitized luminance data Y_IN. The input filter is utilized in
order to improve noise performance and make detection more
reliable. The filter is essentially two cascaded FIR stages, having a
20 transfer function as follows: N
HR) =3+ (1+Z71) e (1429,
The output of each stage is truncated to eight bits (divided by two)
to maintain a DC gain of one.
The LINE MAX detector 120 includes two registers. The first
25 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
30 enabled by a signal, designated LTRBX_EN, which goes high for
approximately 70% of the active video line. The second register
contains the maximum pixel value (MAX LINE) for the qntire previous
fine, and is updated. once per line period. Incoming luminance data
Y_IN is compared to the current maximum pixel value stored. in the
as - MAX PIX register. - If it exceeds the register value, the MAX PIX
. register is updated on the next clock cycle. At the end of the.video .




12 from head switching transients, which can occurfT ] T
ei ght | i ne before VSYNC gr a line count of 254 to 25% ﬁgﬁmé\ﬂ_mﬁwﬁ
foregoing relationships are illustrated in the draw ngs. FI GURES %h%)
6(b) and 6(c) show the VERT_EN signal, the VSYNC 5 signal|ahd %&hdUG
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7(b) and 7(c) show the VERT_EN signal, the V_SYNC signal and the
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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
7Fh, which is the maximum possible  pixel value ‘for an eight bit
number in the two's complement format.

The output section 124 will take the MAX LINE register value
and the MIN LINE register value, and store them in eight-bit latches
that are updated once per line. Two gradients are then calculated,
namely the positive gradient and the negative gradient. On the first
line in a field where either of these gradients is positive and
greater than a programmable threshold, an enable signal i§ generated
which allows a first line register to be icaded with the current line
count value. On every line where either of the gradients is positive
and exceeds the programmable threshold, another enable signal is
generated which allows a last 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 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.

Generation of the LTRBX_EN signal, which enables operation of
the line maximum and line minimum detectors 120 and 122 is
controfled to avoid responding to logos in the border areas. 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 plxels,

- for purposes of |Itustratson as shown in FIGURE 5 The f:rst 150 T




10 successive fields, quantized to 263 horizontal |ines ggeston ]
through "262". The VERTEN signal is also disabled fromli ndt 'EQ@%W%}U@?FI'E}
line 24, but for 37 lines, because the second field is ore {l'ine | onger .
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bl dnki ng. 15 Referring again tbOFI GURE 4, conparatjorj 130 has an A
| nput on line 131 which represents a first horizontalj | +re—count, " TOr
exanpl e "24". Conparator 132 has an A input on line 1$3 whi ch
represents a second horizontal |ine count, for exanpl € 7250". The B

I nput of each . of the conparators 102 and 104, on_line 107, i ' I
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Comparator 102 has an A input on line 103 which represents a first
pixel. Comparator 104 has an A input on line 105 which represents a
second pixel. The B input of each of the comparators 102 and 104,

10 on line 107, is a signal representing a running pixel count H_COUNT,
which represents the output of a pixel counter 108 operating for
example at 1024f4. In order to simplify hardware requirements, the
signal H_COUNT is the eight most significant bits of a ten-bit
number, which is the equivalent of dividing the ten-bit number by

15 four. The fixed pixel count inputs to the comparators must therefore
also be one-fourth of the desired value. Accordingly, number "68" on
line 103 actually represents a pixel with four times that value,
namely pixel "272". Similarly, number "218" on line 105 also
represents a pixel with four times that value, namely pixel "872".

20 As a result, the sampled or tested portion of each line is
substantially 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

2s 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

30 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

35 signal. Letterbox detection for each video line is disabled

. . approximately 9:4 microseconds before- the end of each video line.




enabl ed only for video |lines not having head switching tr

duri ng vertical blanking. Letterbox detection is enabled b Sﬂ@?ééﬁ'@ﬁm SHEET
of .the circuit 100 for a majority of the active video |ine n each

field, providing enough lines of video data for reliable detlectliloAUS 1996

| e't er box signals. The autohitic |etterbox detecgof described
herein may be operable at all tinmes, or may be operab] e whenever
automatic 35 |etterbox detection is selected manually as a_nnde of
operation, or may be avail able as one of a plurality of |etterbox

det ecti on npdes . 13 ) )
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

5 detected, for the purpose of modifying the otherwise substantially
fully enlarged wide screen display.

Video cassette recorders utilizing the VHS format, or any VCR
of the helical scan type, will insert a head switching transient,
which might be mistaken for active video, anywhere from 5-8 lines

10 prior to the vertical synchronizing signal (V_SYNC), causing
incorrect letterbox detection. In addition, it is useful to determine
the full extent of any interference which may be caused by the
vertical blanking interval and any further auxiliary information
which might be contained therein, such as closed captioning

1s information. In order to avoid faise detections based on closed
captioning information and on VCR head switching transients, the
outputs of the LINE MAX and LINE MIN registers 120 and 122 are
prevented from being loaded into the nine-bit latches of the output
section 124 by an enable signal which is allowed to occur only in a

20 range of horizontal lines in each field which avoids the regions of
head switching transients and vertical blanking, for example
between horizontal lines 24 and 250 of each field.

A circuit for controlling a signal, designated VERT_EN in
FIGURE 4, for enabling loading of the nirig-bit latches in the output

25 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

3o 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

as V_SYNC, or a line count of 16. - This also éliminates any interference
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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 drawingsf

FIGURES 6(a), 6(b) and 6(c) show the VERT_EN signal, the V_SYNC

s signal and the horizontal line 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 untit line 24,
36 lines in all. FIGURES 7(a), 7(b) and 7(c) show the VERT_EN signal,
the V_SYNC signal and the horizontal line count for a second of two

10 successive fields, quantized to 263 horizontal lines designated "0"
through "262°. The VERT_EN signal is also disabled from line 250
until line 24, but for 37 lines, because the second field is one line
longer. The additional line, designated line "262", occurs during
vertical blanking.

15 Referring again to FIGURE 4, comparator 130 has an A input on
line 131 which represents a first horizontal line count, for example
*24", Comparator 132 has an A input on line.133 which represents a
second horizontal line count, for example "250". The B input of each
of the comparators 102 and 104, on line 107, is a signal

20 representing a running horizontal line count L_COUNT, which

' represents the output of a horizontal line counter, not shown.

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.

25 When L_COUNT reaches "250" an output on line 139 resets the J-K
flip/flop 1134 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

ao 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

as letterbox detection .is selected manually as a mode of operation, or

~- ‘may be available as one of a plurality of letterbox detection modes
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first range, and characterized in that said | etterbox processor is
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1. A video display control system, comprising:

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 an input video signal (Y_IN) has a letterbox format, said
letterbox format picture sometimes having auxiliary information (e.g.
MESSAGE, SUBTITLE OR LOGO) disposed in a border area {(e.g. 18);

chatacterized by:

means (102, 104, 106, 108) for controllmg operatlon of said
letterbox processor (100) to ignore a certain type (e.g. LOGO) of said
auxiliary information when present.

2. The system of claim 1, whersin a first type of said auxiliary
information (e.g. LOGO) is disposed in'a first horizontal tange (872 <
pixel count < 1010} of said border area and a second type of said
auxiliary information (e.g. MESSAGE OR SUBTITLE) is disposed in a
second horizontal range (150 < pixel count < 1010} of said border area,
‘at least partly exclusive. (150 <. pixel count < 872) of said first range,
and characterized in that said letterbox processor is controlled to -
ignore said first type of said auxiliary information (e.g: LOGO)..

3. _The:system of claim 2, characterized in that said controlling
means (102, 104, 106, 108) inhibits a”determination of whather said
input video signal has said letterbox format responsive to said first
type of said auxiliary information {e.g. LOGO).

4. The system of claim 2, wherein characterized in that
controlling means (102, 104, 106, 108) enables a determination of
whether said input video signal has said letterbox format during
horizontal scanning in a portion (272 < pixel count < 872) of that part of
said second range at least partly exclusive of said first range (872 <
pixel count < 1010). '



15 5. The system of claiml1,
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6. The systemof claim1, characterized in

L that sajid controlling

5. The system of claim 1, characterized in that said controlling
means (102, 104, 106, 108) inhibits a determination of whether said
input video signal has said letterbox format responsive to a type of said
auxiliary information (e.g. LOGO) which is likely to be positioned, when

present, in a first horizontal range

(872 < pixel count < 1010) not

coincident with a substantial portion (150 < pixel count < 872) of a

second and larger horizontal range

in which another type of said

auxiliary information- {(e.g. MESSAGE OR SUBTITLE) is likely to appear,

when present.

6. The system of claim 1, characterized in that said controlling
means (102, 104, 106, 108) enables a determination of whether said
input video signal has said letterbox format responsive to a type of said
auxiliary information (e.g. MESSAGE OR SUBTITLE?:wh’ich is likely to be
positioned, when present, in a first horizontal range, only a small part
of which may be coincident-when ceincident-at all, with a- second and

smaller horizontal range (872 < pixel count < 1010)

, in which another

type of said auxiliary information (e.g. LOGO) is likely to appear, when

present.

7. The system of claim 1, wherein said means for controlling
operation of said letterbox detecting means is characterized by:
a pixel counter (108) for generating a running pixel coufit

-

(H_ OOUNT)
means (102, 104) for compa

-

ring first ("68") and second ("218")

predetermined counts to said running pixel count; and,
means (106) responsive to said comparing means (102, 104) for
generating a letterbox detection enable signal (LTRBX_EN) when said

running pixel count (H_COUNT) is
("218") predetermined counts.

between said first ("68") and second
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auxiliary information (e.g. LOGO is like¢ly “To appear present .

7. The systemof claim1l, wherein said nms : FNg operation of

said | etterbox detecting neans is char acerl zed by:. . a pixel counter
(108) for generaBi nd ¥idee Wisplay; gentrebsysten, cannansing: means (102,
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sai d runni 23 gf count; means (106) responsive to said ~
conparing § *(102, 104) for generating a letterbox detection enable

si gnal (LTRBXEN) mees ¢0a) fom cetermining whamta (gictocuN1R) i repseserted byian
first ("68" \nsitdviffo’¥gnal is indicative of said picture having a letterbox format
in which an active video portion (14) of said picture is positioned
between upper (16) and lower (18) border areas, said letterbox format
picture sometimes having auxiliary information (e.g. MESSAGE, SUBTITLE
OR LOGO) positioned in different portions of said border areas (e.g. 18),
said letterbox determining means generating control signals
(LTRBX_BEG, LTRBX_END) for initiating and terminating enlargement of
said picture in size to substantially fill said video display means (10)
with said active video portion (14) when said input video signal is
determined to have said letterbox format;
characterized by:
means (102, 104, 106, 108) for inhibiting said determining means -
(100) from responding to one type (e.g. LOGO) of said auxiliary
information by restricting operation of said determining means (100) to
a predetermined portion (272 < pixel count < 872) of said border areas
(e.g. 18) likely to exclude said one type of said auxiliary information, -
when present.

9. The system of claim 8, characterized in that said inhibiting
means (102, 104, 106, 108) enables operation of said determining means
(100) only in a predetermined horizontal range (272 < pixel count < 872)
of each horizontal line of said input signal (12) tested by said
determining means (100).

10. The system of claim 8, characterized in that said means (102,
- 104, 106, 108) for inhibiting operation of said letterbox determining
means (100) comprises pixel counting means (108) for initiating a
letterbox detection enable signal (LTRBX_EN) at a first pixel count (272)
and terrhinating said enable signal at a second pixel count (872).
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11. The system of claim 10, characterized in that said first (272)
and second (872) pixel counts are predetermined.

12. The system of claim 8, wherein said means for inhibiting
operation of said letterbox determining means is characterized by:

pixel counting means (108) for generating a running pixel count
(H_COUNT);

means (102, 104) for comparing first ("68") and second ("218")
predetermined counts to said running pixel count{H_COUNT); and,

means (106) responsive to said comparing means (102, 104) for
generating a letterbox detection enable signal (LTRBX_EN) when said
running pixel count (H_COUNT) is between said first ("68") and second
("218") predetermined counts.

13. The system of claim 8, wherein said means for inhibiting
operation of said letterbox determining means is characterized by:

a pixel counter {108) for generating a running pixel count
(H_COUNT);

first (102) and second (104) comparators, responsive to flrst and
second predetermined pixel counts ("68", "218") respectively, and both
responsive to said running pixel count (H_COUNT); and,

a flip/flop (106) responsive to each of said comparators (102,
104), for initiating a letterbox detection enable signal (LTRBX_EN) when
said running pixel count (H_COUNT) reaches said first predetermined
pixel count ("68") and terminating said enable signal when said running
pixel count (H_COUNT) reaches said second predetermined pixel count
("218").



I n which an,  active video portion (14) of said picture is pOSFIh I t-veeh
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someti nes having auxiliary information (e.g. MESSAGE, SUBTITLE OR LOGO
poSitioned in different portions of said border areas (e.g.]18).13HAUb 1996
| ett er box determ ni ng means generating control signals (LTRBX BE
LTRBXEND) for initiating and term natingl&nl argenent of saijd prerure—n

size to substantially fill said video display neans (10) w said active
vi deo porti BANAGING WaETTERBOK iSToNALSI dEDHSLOG@S is deternmined to have sard
| etterbox format; characterized by: means (102, 104, 106, 108)
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auxiliary information disposed in a border area, characterized by a pixel
counter {108) for generating a running pixel count (H_COUNT); first
(102) and second (104) comparators, responsive to first and second
predetermined pixel counts ("68", "218") respectively, and both
responsive to the running pixel count (H_COUNT); and, a flip/flop (106)
responsive to each of the comparators (102, 104), for initiating a
letterbox detection enable signal (LTRBX_EN) when the running pixel
count (H_COUNT) reaches the first predetermined pixel count ("68") and
terminating the enable signal when the running pixel count (H_COUNT)
reaches the second predetermined pixel count ("218"), the letterbox
detection enable signal controlling operation of the letterbox processor
(100) to ignore a certain type of the auxiliary information when present.

Figure 4
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11. The systemof claim 10, characterized in that said fiffS
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operation of said |etterbox deternining neans is characterlfﬁBLhﬁfMENT SHEET
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