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30 Side by side pictures are an appealing feature for a television
apparatus, especially one having a wide screen display. One can
watch two programs simultaneously, with equal size pictures. This
can be significantly more pleasing than a picture-in picture format,
wherein a second picture overlays a main picture, and is quite small
35 in display area by comparison to the main picture. Side by side
displays provide two main pictures. However, side by side picture
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An, alternative to cropping is conpressing the pictures horizontally,
thereby incurring image aspect ratio distortion of the pictures. This is
general |y unacceptable at |evels which would be ~ s necessary to
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two pictures cannot practically be view2d for nore thar20&BEBRUWRY RO Such
conpression 20 mght be suffered for a sufficient time to determ ne what
subject matter is appearing on an alternate channel, however, such
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_4 20 FEBRUARY 2003 Decreasing the vertical deflection height has the
effect of vertically conpressing the picture and incurring |Inmge aspect
ratio distortion. Accordingly, it is necessary to horizontally conpress the
pi ctures by the sane proportion as the vertical height reduction. s This
has the effect of restoring the proper inmage aspect ratio) and at the sane
time, also has the effect of decreasing_the anmount of the picture which is
hori zontal ly cropped. In other words, Tere of the subj @OFEBRUARY 2003 he
picture nust be fit into the vertically reduced 8:7 format display border
than into the 8:9 format display border to prevent image aspect ratio
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and the pictures are horizontally conpressed by a so second factor |arger
than the first factor to further reduce cropping of the pictures

not wi t hst andi ng sone i nage aspect ratio distortion. FIGURE 1 is a diagram
of a video display screen having a



format, display ratio of 4 X 3, on which a geonetric oval formis displayed
W t hout i nage aspect ratio distortion. 35 FIGURE 2 is a diagramof a video
di spl ay screen having a format display ratio of 16 X 9, on which the
geonetric oval form as 20 FEBRUARY 2003 -6 in FIGURE 1 is displayed as a
4 X 3 picture on part of the screen and wi thout inmage aspect ratio
distortion. FIGURE 3 is a diagramof a video display screen having a fornmat
display ratio of 4 X 3, on which the geetetric di anond 20GBERRUARY 08| ayed
wi t hout i rmage aspect ratio distortion. FIGURE 4 is a diagramof a video

di spl ay screen having a format display ratio of 16 X 9) on which the
geonetric dianond_formis displayed as pi cture and three
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a direct view 20, FEBRUARY 2
such alarge screen W| have almost as much picture area as a wide
screen television. Accordingly, the inventive arrangements
20 disclosed herein can be utilized in a conventional television to show
side by side pictures in a manner which actually makes such a
feature practical.
A television apparatus in accordance with these inventive
arrangements comprises: video display means having a first vertical
25 display height and a first format display ratio; means for combining
video signals representative of at least two pictures for side by
side display of the pictures on the video display means, each of the
pictures having a second format display ratio smaller than
approximately 4:3; means for decreasing the vertical display height
3o smaller than the first vertical display height during the side by side
display of the pictures, each of the side by side pictures thereby
having a third format display between the first and second format
display ratios; and, means for horizontally caompressing each of the
pictures to compensate for any image aspect ratio distortion
35 incurred by decreasing said vertical display height.



cathode ray tube, a projection cathode ray tube or a flat panel display,
such as a liquid crystal matrix. The invention is not limted to the nature
of a particular display apparatus. The display format illustrated on video
"di splay screen 16 in s ~ FIGURE 2 shows the 4 X 3 picture of oval 12
centered on the 16 X 9 wide screen display, with dark vertical bars 18 on
each side. The picture retains the 4 X 3 format display ratio. |nage aspect
rati o distortion can be avoi ded by spedi ng up the vi d@6 REBRUMARY OGS
menory, wherein digitized video data is read out of the nenory at a ~ o
faster rate than the digitized data is witten into the nenory. There is
not enough data to fill the w de screen display horizontally, which '
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hori zontal ly conpressed’by the sane certain factor. This has the so effect
of restoring the proper inage aspect ratio, and at the sanme tine) al so has
the effect of decreasing the anmount of the picture which is horizontally
cropped. in other words, nore of the subject matter of the picture nust be
fit into the vertically reduced 8:7 format display border, than into the
8:9 format display border, to 35 prevent image aspect ratio distortion.
Fitting in nore subject matter is equivalent to reducing the anount of



_g_ 20 FEBRUARY 2003 Alternatively, the vertical display height can be
decreased by a first factor and the pictures can be horizontally conpressed
by a second factor) larger than the first factor, to further reduce
cropping of the pictures, notw thstandi ng sone i mage aspect ratio
distortion. s The reduction in cropping can be appreciated by reference to
the di nensions of a 16:9 w de screen display and assum ng a di agonal

measur enent of 34" (approximately 86 cm), often refer20dFBERRUARBAW3 as i s
the case with many wi de screen direct view tel evision apparatus now on the
market. Such a screen has a ~ o horizom=al di nension of approxi mately 30

i nches (approximately 76 cm) and a vertical dinension of approximtely 17
i nches (apprilb)ﬁlﬁiiJBEy‘l 43 chsplayed rasaast de 3bpickirdeonlipart al the ssheam and FI GURE
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m croprocessmGgﬁEg\/Q gofmunl cates with a tuner control 54, a video
processor 56 an
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2 and 4. The wide screen display 16 may be formed by a direct view



A dual tuner circuit 66, responsive to signals captured by antenna 68) or
ot her signal sources, not shown, 1s responsive to tuner control 54. A
VIF/ SIF stage 70 and a vi deo/ audi o denodul ator so stage for each of the
tuners are also provided. First and second video signals in analog formare
I nputs to an analog to digital converter -74. First and second digitized
video signals are inputs to the video processor 56. The video processor
utilizes digital signal processing techniques to gener 20 &EEBRUARM2M8 put
signal which has ss subject matter fromfeach of the sources in side by side
format. The video processor al so decodes and regenerates horizontal and
verti cal -11 20, FEBRUARY 2003 ,synchron'hzi ng signals, as well %s
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processor generates a,digit ou ' | de %rsi de

pi ctures.3%he rel af \Yée\ﬁnﬁilr%‘@s&t Fﬁlrjr%itasi'ogn%a|0f7'§‘,u“v'\glec%iétﬂ% u&gﬁlasys un
some circumstances, the ability to display two main pictures 28 and
30 in a side by side format on a wide screen television, as shown in
FIGURE 5, is a particular advantage. The wide screen display 16 in
FIGURE 5 shows the oval and diamond geometric forms 12 and 14 as
35 they would appear in a side by side display. The side by side
pictures 28 and 30 cannot fill the full, or nominal, vertical height




e e~

~.0 horizontal conpression and/or cropping will depend upon the display
format and the vertical display height, responsive to the m croprocessor,
which is in turn responsive to user comrands. The digital output signal 76
is converted to an anal og output signal 80 by a digital to anal og converter
78. Anal og output signal 80 in'an input ~ s to kine drive circuit 84, which
drives a cathode ray tube 90. Cathode ray tube is shown as having a w de
format display ratio, but as expl ai ned-8el ow, can al so 20AEBRUARYI2608 i onal
format display ratio. Horizontal and vertical deflection yokes on the
cathode ray tube are coupled to horizontal and vertical deflection circuits
respectively. zo The cathode ray tube 90 has a display screen 16, as in
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picture dlsplay As noted above, decreasing the vertical deflection
height has the effect of vertically compressing the picture and
incurring image aspect ratio distortion. Accordingly, the same video
signal processor, or another video signal processor, must be utilized

25 to horizontally compress the pictures by the same proportion as the
vertical height reduction. Such a video processor can include an
asynchronous line memory and an interpolator. The vertical display
height is decreased by a certain factor and the pictures are
horizontally compressed by the same certain factor. This has the

30 effect of restoring the proper image aspect ratio, and at the same
time, also has the effect of decreasing the amount of the picture
which is horizontaily cropped. In other words, more of the subject
matter of the picture must be fit into the vertically reduced 8:7
format display border, than into the 8:9 format display border, to

35 prevent image aspect ratio distortion. Fitting in more subject
matter is equivalent to reducing the amount of cropping.



2.. The. tel evision apparatus of claim1, further characterized by neans
(56,) for horizontally conpressing each of said pictures to conpensate for
any inmage aspect ratio distortion incurred by decreasing said verti cal

di splay height. 3. The tel evision apparatus of claim1l, characterized in
that said first format display ratio (e.g. 16:9) is a wde format display
ratio. 4. The television apparatus of eBai m 3) characterized in that said
first format display ratio is approximately 16:9, said 2EcoBRUABY2R03
display ratio is approximately 8:9 and said third format display ratio is
approximately 8:7. 5. The television apparatus of claim1l1, characterized in
that said vertical display height is decreased by a certain factor (e.qg.
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appr oxi e Ctiak /48,  ElorPRidlyid 490 aA°BA ISR Rk 190l0Y ABPEGG! € Y 14%
of the subj %avmg tf\grsame honzgntal drlrenelnssuocnr as m FIGURE 5, approximately
156 inches (approximately 38 cm.), but a vertical dimension slightly
25 more than approximately 13 inches (approximately 33 cm.). In this
format, only approximately 14% of the subject matter of each video
source must be cropped to avold image aspect ratio distortion, as a
result of the horizontal compression undertaken to restore the
correct image aspect ratio.
30 Side by side pictures 38 and 40 in FIGURE 7 illustrate the
effect on the pictures 32 and 34 due to use of a vertical height of
78% of the 16:9 screen, accompanied by horizontal compression in
excess of that required to compensate for image aspect ratio
distortion due to decreasing the vertical display height of the
35 pictures, to further reduce cropping. Side by side pictures 38 and 40
show a further compression of approximately 14%, which



11. The television apparatus of claim 7, characterized in that said
vertical display height is decreased by a certain factor (e.g. 7/9) and
said pictures are horizontally conpressed by said sane certain facto r. 12.
The television apparatus of claim7, characterized in that said vertical

di splay height is decreased by a first factor (e.g. 7/9) and said pictures
are horizontally conpressed by a second fqg)tor | arger than said first

factor to further reduce cropping of sai dpictures not&FERRAMRYKZ08D e
| mage aspect ratio distortion.
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10% is also barely no iceable under most circumstances. The
10 compromise in having different relative amounts of cropping and
image aspect ratio distortion can be viewer controlled, for example
in a number of incremental steps.

FIGURE 8 is a block diagram showing those elements of a
television apparatus 50 which can be used to implement side by side

15 picture display formats according to the inventive arrangements.
The television apparatus 52 is controlled by a microprocessor 52,
which communicates with a tuner control 54, a video processor 56
and an audio processor 58 through a control and data bus 60. The
audio processor controls sound outputs, exemplified by left and right

20 stereo speakers 59. The audio processor also controls switching
with respect to which of the two side by side pictures will have its
sound audible at a given time. The other picture, for exampie, might
have its sound available at an external jack. The microprocessor 52
is subject to viewer commands, for example generated by remote

25 control unit 62, the output of which is sensed by remote control
receiver 64.

A dual tuner circuit 66, responsive to signals captured by
antenna 68, or other signal sources, not shown, is responsive to
tuner control 54. A VIF/SIF stage 70 and a video/audio demodulator

30 stage for each of the tuners are also provided. First and second
video signals in analog form are inputs to an analog to digital
converter 74. First and second digitized video signals are inputs to
the video processor 56. The video processor utilizes digital signal
processing techniques to generate a video output signal which has

as subject matter from each of the sources in side by side format. The
video processor also decodes and regenerates horizontal and vertical
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synchronizing signals, as well as generating reset and blanking
signals. These signals are supplied to a horizontal deflection circuit
82 and a vertical deflection circuit 86, as well as to the
microprocessor. The deflection system is synchronized with the
first video signal. In this regard, the designations of the video
signals as first and second is arbitrary. In accordance with
published techniques, the second video signal can be stored on a

field by field or frame by frame basis in order to be synchronized
with the first video signal, usually in a video memory.

Horizontal compression and expansion can be accomplished by
utilizing line memories, wherein data is written in and read out at
different rates. The interpolator smooths data which has been
compressed in the line memory and presmooths data which is to be
expanded in the line memory. This process is controlled by the
microprocessor. Vertical expansion and compression can be
accomplished by changing the vertical deflection height, for example
by changing the slope of the vertical deflection current. A vertical
size control circuit 88 is responsive to the microprocessor, and
generates control signals for the vertical deflection circuit 86,
which determine or select the slope of the vertical deflection
current. The change in slope will be proportional to the desired
change in vertical deflection height. This can be implemented in an
analog or digital fashion.

The vertical deflection circuit 86 enables adjustment of the
vertical size of the raster, in accordance with desired amounts of
vertical overscan and underscan, relative to the nominal vertical
display height, as necessary for implementing different display
formats. As illustrated diagrammatically, a constant current source
98 provides a constant quantity of current IRAMp which charges a
vertical ramp capacitor 94. A transistor 92 is coupled in paraliei
with the vertical ramp capacitor, and periodically discharges the
capacitor responsive to the vertical reset signal. In the absence of
any adjustment, current IRamp provides the maximum available
vertical size for the raster. To the extent that less vertical raster
size is required, an adjustable current source 96 diverts a variable
amount of current lapy from Iramp. so that vertical ramp capacitor
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94 charges more slowly and to a smaller peak value. Variable
current source 96 is responsive to a vertical size control signal, for
example in analog form, generated by the vertical size control
circuit 88. Such vertical size adjustment is independent of a2 manual
vertical size adjustment, not shown. Vertical compression and
expansion can also be implemented by signal processing techniques,
which are not shown.

The video processor generates a digital output signal 76,
which includes side by side pictures. The relative amounts of
horizontal compression and/or cropping will depend upon the display
format and the vertical display height, responsive to the
microprocessor, which is in turn responsive to user commands. The
digital output signal 76 is converted to an analog output signal 80 by
a digital to analog converter 78. Analog output signal 80 in an input
to kine drive circuit 84, which drives a cathode ray tube 90. Cathode
ray tube is shown as having a wide format display ratio, but as
explained below, can also have a conventional format display ratio.
Horizontal and vertical deflection yokes on the cathode ray tube are
coupled to horizontal and vertical deflection circuits respectively.
The cathode ray tube 90 has a display screen 16, as in FIGURES 2 and
4-7, with a wide format display ratio of 16:9.

The inventive arrangements have been described herein
primarily in terms of a wide screen television. The inventive
arrangements can also be applied to conventional televisions. Side
by side pictures on conventional televisions are so cropped as to be
virtually impractical. Some conventional televisions have a side by
side feature, but the images are so compressed horizontally as to be
virtually unwatchable. One commercially available wide screen
television has a vertical height corresponding approximately to a 34
inch diagonal tube, but is of course wider than a conventional tube.
it will be appreciated that, if a conventional television is large
enough, for example a 35 inch diagonal, a vertical height reduced
picture will have almost as much picture area as a wide screen
television. Accordingly, the inventive arrangements disclosed
herein can be utilized in a conventional television to show side by
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side pictures in a manner which is, for the first time, actually
practical.
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What is claimed is:

1. A television apparatus, comprising:

video display means (16) having a first vertica! display height
and- a first format display ratio (e.g. 16:9) greater than approximately
4:3;

characterized by:

means (56) for combining video signals (VIDEO 1, VIDEO 2)
representative of at least two pictures for side by side display of
said pictures on said video display means(16), each of said pictures
having a second format display ratio (e.g. 8:9) smaller than
approximately 4:3; and,

means (86, 88) for decreasing said vertical display height
smaller than said first vertical display height during said side by
side display of said pictures, each of said side by side pictures
thereby having a third format display ratio (e.g. 8:7) between said
first (e.g. 16:9) and second (e.g. 8:9) format display ratios.

2. The television apparatus of claim 1, further characterized by
means (56) for horizontally compressing each of said pictures to
compensate for any image aspect ratio distortion incurred by
decreasing said vertical display height.

3. The television apparatus of claim 1, characterized in that

said first format display ratio (e.g. 16:9) is a wide format display
ratio.

4. The television apparatus of claim 3, characterized in that
said first format display ratio is approximately 16:9, said second
format display ratio is approximately 8:9 and said third format
display ratio is approximately 8:7.

5. The television apparatus of claim 1, characterized in that
said vertical display height is decreased by a certain factor (e.g. 7/g)

and said pictures are horizontally compressed by said same certain
factor.
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and said pictures are horizontally compressed by a second factor
larger than said first factor to further reduce cropping of said

pictures notwithstanding some image aspect ratio distortion.

7. A television apparatus, comprising:

video display means (16) having a first vertical display height
and a first format display ratio (e.g. 4:3 or 16:9);

characterized by:

means (56) for cropping a certain portion of subject matter
from video signals representative of at least two pictures (VIDEO 1,
VIDEO 2) and for combining said video signals for side by side display
of said cropped pictures on said video display means, said side by
side pictures filling a given area of said video display means; and,

means (86, 88) for decreasing said vertical display height
smaller than said first vertical display height during said side by
side display of said pictures, said side by side pictures thereby
filling an area of said video display means smaller than said given

area but having a smaller portion than said certain portion cropped
therefrom.

8. The television apparatus of claim 7, further characterized by
means (56) for horizontally compressing each of sald pictures to
compensate for any image aspect ratio distortion incurred by
decreasing said vertical display height.

9. The television apparatus of claim 7, characterized in that
said first format display ratio is approximately 16:9, and at said
first vertical display height, each of said pictures fills
approximately 1/2 of said video display means and approximately 33%
of the subject matter of each picture is cropped.

10. The television apparatus of claim 8, characterized in that
when said vertical display height is decreased to approximately 7/g
of said first vertical display height, each of said pictures fills only
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approximately 14% of the subject matter of each picture is cropped.

11. The television apparatus of claim 7, characterized in that
said vertical display height is decreased by a certain factor (e.g. 7/g)
and said pictures are horizontally compressed by said same certain
factor.

12. The television apparatus of claim 7, characterized in that
said vertical display height is decreased by a first factor (e.g. 7/9)
and said pictures are horizontally compressed by a second factor
larger than said first factor to further reduce cropping of said
pictures notwithstanding some image aspect ratio distortion.



