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This invention relates generally to the field of multiple channel
sel ection and picture display in a witle screen tel evision, wherein a
-tain video picture and a plurality of secondary video 5 pictures can by
di spl ayed as POP's, and nore particularly, wherein t he secondary
pictures can represent a viewer selected set of avai |l abl e vi deo

pictures from whi PROGRANIABIECPICRIREIOPT SIDE-PICRIREMISPLa/ or

continuously Se‘l‘ lcs Thvéntion Srelates gené/raliy to the field of multiple
channel selection and picture display in a wide screen television,
wherein a main video picture and a plurality of secondary video

5 pictures can be displayed as POP's, and more particularly, wherein
the secondary pictures can represent a viewer selected set of
available video pictures from which the main picture can be
frequently and/or continuously selected and reselected by the
viewer without having to reidentify channel-numbers or the like.

10 This facilitates quick and convenient monitoring of a plurality of
signals such as sporting events, soap operas, newscasts or the like,
in which the most interesting action of simultaneously broadcast
programs may occur in the different programs at different times.

With the advent of wide screen televisions, many new features

15 are made possible. A wide screen television may have a format
display ratio, for example, of 16 horizontal units and 9 vertical
units, as opposed to the traditional television display ratio of 4 X 3.
One feature made available by the wide screen display ratio is the
POP, or picture-outside-picture feature. POP involves the display of

20 one or more smaller video images in an otherwise unused side area
of the 16 X 9 display area, simultaneously with display of a Iarger'4
X 3 image.

The main 4 X 3 image, from a first source, is arranged to fill
the available vertical space. By placing the main 4 X 3 image at one

25 lateral side of the display area, sufficient space is opened along the
opposite side for up to three more images, each having a 4 X 3
display ratio and being one third of the size of the main 4 X 3 image.
It is also possible to use other specific ratios and display
arrangements; however, by making the three smaller images one

30 third of the size of the larger one, no ‘cropping, uneven compression
or other distortion is needed for any of the images contained in the
first (main) source signal, or in the images contained in the signals
from second through fourth sources, used for the pictures outside of
the main picture. Presently available products allow either one

35 channel to be strobed through -the three extra POP windows, or for
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vi ewer without having to rei dentify channel nunbers or the ,Jqplﬁ‘easl QT Thi s

facilitates quick and convenient nonitoring of a plurality o signal s
such as sporting events, soap operas, onewscasts or the |ike, i n which
the nost interesting action of simultaneously broadcast prograns nay
oceur in the different prograns at different tines. Wth the

advent of wide screen televisions, many new features 15 are nade

possi bl e. é""%&ﬁ%ﬁﬁfbv@@%"b@' Bedo, @gtrﬂégsé from tﬁ%%c@l}s’ A1 O

for exanpl e, zont al opposed
to the tratHningnaf Q*‘éﬁ%\ﬁ‘%llﬁnad%@ﬁ distratio of 4 X 3. One feature made

avai | abl e by thmt\éﬂrﬁanéﬁéeeﬁa@rﬁpla bﬁhb‘h 'FSCW@SQHOSPW fﬂéd May
feature, I nvol ves

o e e R ab i i Sne L it P T
9 di splay eapabiltiesulananéousenebw flilydiispbmorated byargisredce. The 3 i nmage.
e e el sF Gy Y2 o B! TR, R0 Sl ers 0
| at eral sidédefscereendipsptagsaen eantrols fthei ese ehdbe dispyerded the omgin he
picture, decoded using one of the tuners, and one or more
supplemental POP's (or PIP's, i. e. picture-in-pictures), decoded
10 using the other tuner. Where a plurality of supplemental pictures
are provided, the second tuner sequentially selects one of the
required frequencies and the wide screen processor grabs an image.
The display is then driven to present the main image and the most
recently captured frame(s) of the supplemental image(s). Although
15 the device operates continuously to update the images, due to the
sharing of the second tuner the supplemental pictures are
necessarily updated at less than their video rate. The wide screen
~ processor resolves any differences in synchronization between the
images.
20 A system of this type for cycling through channels in several
small images, is also described in the publication entitled The CTC
140 Picture in Picture (CPIP) Technical Training Manual, available
from Thomson Consumer Electronics, Inc., Indianapolis, Indiana.
The utility of a multiple image display system could be
25 improved if the viewer were allowed to control the presentation of
the small images. In particular, it would be desirable to enable the
viewer to select the number of small pictures and the source of the
small pictures. If the viewer has the capability to change the
number of small images, he or she can control the rate at which the
3o small pictures are updated, as well as the resolution at which they
are displayed. When the number of channels to be scanned is
smaller, each can be refreshed more often using a system which
successively cycles through the channels. If only one small image is
used, or if two small images are used but one is provided from a
35 baseband input, the second tuner can remain on one selected
frequency and the sources can be switched back and forth using
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opposite side for up to three nore i nages, each having a 4 X A 864@Lsplay
rati.o and being one third of the size of the main 4 X 3 inmag Y
al so possible to use other specific ratgos and displ ay arrangenents;
however, by making the three smaller inmages one 30 third of .the size of

t he-l arger one, no cropping, uneven conpression or other distortion is
needed for any of the inmages contained in the first (main) source

signal, or waé&esw.w C%ﬁ@'é‘r‘?gn Bridift PS%ﬁissvery fa%fQJr'Pa ﬁ‘gf%ft fHeough

fourth sources, used for th egl ctur S outs cture.
Present |y aSEd/hiNadfsodudt sURItPolSeiramas age s8sonchannel to be strobed

through the thre@isplayind® miandopetu® 4@ two small pictures, instead of
the three small pictures at one third size as presently known,

5 requires some cropping or squeezing to arrange the images in the
available 16 X 9 space. However, the amount of cropping or the like
is not great (11%), and each of the main picture and two
supplemental pictures appears to be moving at full speed.

It is an aspect of the invention that the selection and display

10 of small pictures is facilitated to enable the viewer to rapidly
choose channels to be displayed in the small pictures, and also to
select one of the channels for display as the main picture. This can
be accomplished in conjunction with a simple input such as the
up/down. control button of a remote controller. The display is

15 arranged visibly to indicate one of a plurality of supplemental
channels, for example using a cursor, hlghllghtmg, framing or a
similar indicator.

A wide screen television apparatus according to an inventive
arrangement comprises a memory for storing a set of video sources,
20 a circuit for tuning to the set of video sources and a video signal
processor. The video signal processor is coupled to the memory and
to the tuning circuit, and develops a wide screen multiple picture
display by selecting any one of the set of video sources for
generating a main picture of the display and by selecting all of the
25 set of video sources for generating supplemental pictures of the
display, for example as three POP's. A remote control can be
activated for choosing the set of video sources and for selecting the
main picture from among the supplemental pictures. The multiple
picture display is modified in a manner which identifies which one
30 of the supplemental pictures corresponds to the main picture. An
on-screen display indicator can be generated for the supplemental
picture'corresponding to the main picture. In an alternative, the
supplemental picture corresponding to the main picture can be
repositioned on the display. In another aliernative, the supplemental
35 picture corresponding to the main picture can be modified in
appearance. A viewer can monitor a number of programs and select
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2. the extra windows to be used to display images from qﬂﬁnial
tuni.ng of channels in a scan |ist. I nt ernati onal zﬁ(h%t §8

appl i cati on PCT/US91/ 03740, filed My 4 29, 1991, discloses a wide screen
tel evision apparatus with POP 5 capabilities and is hereby fully

I ncor porated by reference. The di scl osed device has a one chip video
processor and two tuners. wi de screen processor controls the use of
t he di spl ay r p r eghyners, and
one or - or & or et By tPe B4’ fiePErRE priara® 3% MulbkCaBdlIe > "

decoded 10 GRIVRNIEAE TBAABETt uner. Where a plurali ty of supplenental
pi ctures ar e PreVeasability oS erspidy! URBIcal8adAl! tahbenfenBfideiepe of the

among supplemental pictures dramatically improves the usefulness
s of a POP or PIP feature in a television apparatus. If a viewer wishes
to monitor a plurality of channels where the most interesting action
occurs on different channels at different times, such as sporting
events occurring simultaneously on three different channels, the
viewer can program the television to display those channels in the
10 smaller pictures. One of the three smaller pictures can ailways be
displayed as the main picture and is identified visibly as the
selected one in that smaller picture. Using the remote conirol, the
viewer can readily switch between the selections to choose the
main display.
15 FIGURES 1 and 2 are illustrations of alternative picture-
outside-picture display presentations on a 16 X 9 display area,
. having a main picture and three smaller pictures.

FIGURE 3 shows a POP display arrangement according to the

invention, wherein the main picture is selected from one of three
20 POP's, and is indicated on the corresponding POP.

FIGURE 4 is a flow chart showing processing steps for
selection and display of a selected channel.

FIGURES 5 through 7 show exemplary POP indicating formats
according to the invention.

25 FIGURE 8 is a schematic block diagram showing the functional
elements of the invention.

Referring to FIGURE 1, a 16 X 9 wide screen display format 20
is shown wherein one large 4 X 3 format display ratio picture 22 and
three smaller 4 X 3 format display ratio pictures 24 are displayed

30 simultaneously. The wide screen can be part of a direct view or
projection television apparatus. A smaller picture outside the
perimeter of the large picture is referred to as a POP, that'is, a
picture-outside-picture, as opposed to a PIP, a picture-in-picture.
In those circumstances where the wide screen television is provided

35 with two tuners, either both internal or one internal and one
external, for example in a video cassette recorder, two of the
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required frequencies and the wi de screen processor grabs ansﬁlﬁg% an7 The
display is then driven to present the main i mage and t he nost 6r‘égently
captured frame(s) of the supplenental kmage(s). Although 15 the device

oper ates continuously to update the inmages, due to the sharing of the
second tuner the supplenental pictures are necessarily updated at |ess
than their video rate. The w de screen processor resolves any

differencesy \éi%léyéﬁhéf&‘ﬂu@%t can B?é BIQ%ment Hmr%gf tirh8 in qqcor@hﬁ%étem

of this type, t.hroug h S i h sever nages, is
al so descri W& ﬂhetmurﬁ@bl |Bé@|r@ma;ﬁtng |p¢@tum agrcbe dlspieyedcmu#r@az.e

Picture (CPHRInderififabr Tthal kg N ea&gpkéa!aﬁed that "tA@ ‘é@a
Consuner El ectronics, Inc. 9 ?agdtana o he uti |l | ty of
S

a multiple [YHye" dHEBIayaR uglias SigPAbRICPESINge RABSeFaRer &

al | oved g 0 pemtidel féhenpreesean awemebing pidtheesmaltl wilkegies. ben partlcul ar,

;:m.“?“'p:t?&&5%%%?4@%&38%%@9&&ﬁgmre 3o 4 nbCofE 5ho. BRHE Shesl 1o

t he capabi | smalt picthaege?4 lon the other hand, can be switched in position, as ,
shown in FIGURE 2.

A presentation as shown in FIGURES 1 and 2 can be produced,

10 for example, according to the disclosure of international application
PCT/US91/03740, filed May 29, 1991, which is hereby fully
incorporated. In that device, two tuners and two processors manage
the capture and storage of pixel data which is arranged in the
desired display format and read out via a CRT or other display. A

15 signal processor generates first and second video signals from input
video signals and a switching circuit selectively couples video
signal sources as the input video signals. The signal processor can
manipulate data from the input video signals by selective
interpolation and cropping. A synchronizing circuit synchronizes the

20 first and second signal processors with a mapping circuit and a
selecting circuit selects as an output video signal one of the first
and second processed video signals and combinations of the first and
second processed video signals.

For simultaneous display of a plurality of pictures wherein at

25  least one of the pictures is updated at full speed, at least two
tuners are used. One tuner is devoted to the main signal and the
other tuner is sequentially tuned to the supplemental channels, in
turn grabbing a frame from each of the supplemental channels which
are selected by the viewer. It would also be possible to use

30 additional tuners so that the supplemental channels could be updated
at full speed.

In FIGURE 3, the main and supplemental channels are displayed
simultaneously, with the main picture 22 corresponding to one of
the POP areas 24. The viewer enters a list of channel selections, for

35 example using a remote controller in response to on-screen menu
prompts, then selects which of the selections in the list is to be
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nunber of small images, he or she can control the rate at which the 30

smal| pictures are updated, as well as the resolution at whi Ah§§#“37 are
di spl ayed. Wen t he nunber of channels to be scanned is smal | er, each
can be refreshed nore often using a system which successi vely cycl es

t hrough the channels. If only one small inmage is used, or if two small

I mges are used but one is provided fron1a 35 baseband i nput, the second
tuner.can renmi n on, one sel ected %Hencg and t e sources caq

swi t ched bac®SRIAYed A 6§|W&'“ channel ternatively, the menu prompts may

enable the selection of channel numbers from a scrollable list
indicated, for example, by highlighting. As a further alternative, a
plurality of channels, for example twelve, may be shown in freeze
5 frame in a channel guide display. The viewer can then select POP

sources by manipulating an on-screen selector, in a manner similar
to those described in detail below in connection with FIGURES 3-7
and procedures for choosing a main picture from the available POP's.
The viewer's selection for the main channel is visibly indicated in

10 the POP area 25 corresponding to the main channel. The viewer can
also control the number of POP's to be displayed, according to the
number of channels selected.

In FIGURE 3, the channel numbers 32 are shown and the
selected one of the channels from the list for use as the main

15 channel is identified by an extra mark character 34, which in the
illustrated example defines a pointer ">". There are a number of
alternatives for showing the channel numbers and for identifying the
selected channel. In this case, the on-screen character generator of
the television is arranged simply to add the marking character to the

20 displayed channel number. The channel numbers 32 for-the main
and/or supplemental channels can remain on, can be switchable
between momentary-display and persistent modes, or can be
displayed briefly in the event of a channel change, change of
selected channel, operation of the remote for any reason, etc.

25 The channel selection and frame grabbing aspects of the
television can operate in a cyclic loop as shown in FIGURE 4. Before
storing a next frame of information for the main and supplemental
channels, a decision branch 42 is encountered based on whether new
data has been received from the remote control. In the event of

30 viewer input from the remote control, new channel selections are
entered into the channel list at block 44, or a different one of the
listed channels is selected for viewing as the main channel at block
46. The viewer input can be a number from a keypad on the remote,
for setting the channels or selected channel. However, the display

35 feature of the invention is most easily used when the channel
selection is embodied as a simple one or two button viewer input
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.3 video swtches. This arrangenent permts very fast updating of the

"~ small images, e.g., up to 15 franmes per second. B3Al 8§jaty a main
picture and two small pictures, instead of the three small pictures at
.one third size as presently known, 5 requires sonme cropping or squeezing
to-arrange the images in the avai l able 16 X 9 space. However, the
anount of cropping or the |like Is not great (11%, and each of the main
pi cture and two suppl emental pictures appears to be noving at full

speed.  such as theigp/aiovespauitralf onhthe mearateonontral allew stbieeviewear and
di spl ay 1Qq Q{«{it%ﬁal‘ﬂonﬁ"ﬁ 6 the §L§fdléﬁéﬁt§ﬁ.&%p‘?\%@§"iﬁ fﬂ?_wé'tefeﬁrthéo
c e [ ed inth

rapi dly oQse channel s t I'spl a e snal i ctures, and al so
to seléed: YHE &N& ﬁé’otkﬁaniéwom Cﬂﬂg"ﬁ Syfead-t H’z‘nﬁ(Yfﬂ”cf%'F@.teThi s can

be acconpldomhrsl HBviceRi HRS thafked Witk &1 vEHdtyl BPWynab6ls andt Afe up/ down
cont rO!s bustotrﬁgtir?;esa sreeprg%?e Csovr\}nttcr:ﬁclegeéthsgmcgtisrﬁlegyré&er switches.
The channel selection list is used to determine the frequencies
on which the tuner(s) are to be locked. Typically the tuner .includes
a phase locked loop that is locked to a frequency defined by a digital
signal from the control processor, e.g., a one chip processor. The
10 main channel frequency can be set at one of two tuners and the
supplemental channel frequencies can be sequentially set at a
second tuner, which locks to the supplemental channels one at a
time. As a result, the refresh rate of the supplemental channels is
less than their frame rates. Whereas the main channel is obtained
15 from one tuner, the second tuner need only cycle through the other
channels in the channel list.
The main channel frame is stored at block 48 in FIGURE 4, and
the two remaining channels in the list are stored at blocks 52 and
54. FIGURE 4 shows the frame storage blocks as sequential
20 operations; however, the timing is such that the main channel is
processed more or less in parallel with the remaining channels in
the list. .

Having obtained stored frames for the three channels, the
display is generated at block 56, and the cycling continues.

25 Generation of the display can involve reading pixel data from RAM,
and converting the pixel data into RGB or YUV analog signals at the
horizontal scanning rate of the display. Whereas the main signal is
read out full size in main window, and the main and supplemental
channels are read out at one third size for the side windows, the

30 channel data for those channels which are not selected as the main
channel can be stored using a lower pixel resolution than for the
main channel. Alternatively, the pixel resolution can be the same as
stored, but the data for channels other than the main channel (as
well as the small version of the main channel appearing in side

35 window).can be sampled, interpolated, cropped or otherwise
compressed for display in the proper size and position on the screen.

ha
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.1 5 arranged visibly to indicate one of a plurality of supplenental
channels, for exanple using a cursor, highlighting, fram nfR6A 86,487

simlar indicator. A wi de screen tel evision apparatus according
-to an inventive arrangenent conpr¥ses a nenory for storing a set of

vi deo sources, 20 a circuit for tuning to the set of video sources and a
vi deo si gnal processor The video signal processor is coupled to the

menory and tunlng circuit, and devel ops a wi_de screen nultiple
- picture di s}bl wipipg MI@atmﬁgoéwyh@neo&fthmén@@lderopl@hua@% Rasirkeent or
LETGr TR T e SRR e ogem) o e 2o
Z?prayyl f‘ﬂf?/dsé’%{hpq@tégl %’r@g’ g@ﬁ‘ (gﬁar)ngg ﬁB %ﬁg g b@annelagpl Vat ed
for choosiomng tdfetteetchanelsian Hrmulisedoati frmxtsen’daeseng/vm hieaturesmai n
Gi opl ay | SHACIET oy VIRWBt PR, NIERCHT, reblcflyC bRy BBl oI wrBr &L
suppl enentthe pastuirdsresiing gadieds appeare imaancpasnel @than than the gvaien
di splay i KHLHEr Sdchlgenimidithd Il thRes WHAM®Bt 8t once. This
feature is especially useful for fans of sporting events, soap operas
and newscasts, for example, since it is frequently the case that two
10 or more such events are televised at the same time. In FIGURE 4, the
selected channel 25 is visibly distinguished from the other channels
by an extra border line 62 in the small image.
FIGURES 5-7 illustrate other methods for providing a visible
indication of the selected channel 25. In FIGURE 5, on-screen
15 indicators 32 are provided to identify the channel number of the
main screen 22, and each of the smaller screens 24. To distinguish
the selected smaller screen 25 from the others, the image 66
displayed on the selected smaller screen is altered, for example in
luminance, saturation and/or hue, so as to readily identified. For
20 example, the selected channel can be darker than the corresponding
image on the main screen, or if desired, blanked entirely.
In FIGURE 3, the on-screen characters 32 identifying the
channel were supplemented by a marking character 34 to show the
selected channel 25. The marking character can be used alone (i.e.,
25 without a channel number) or the persistence of the channel number
on the selected small screen can be different than that for others.
As shown in FIGURE 6, if only the selected screen has an on-screen
channel number, the selected channel is clearly identified. As also
illustrated in FIGURE 6, the form of the on-screen channel number
30 can identify the selected channel. For example, the on-screen
character 68 can by larger or of a distinct font or shape, and/or the
color or brightness of the on-screen character can be distinct from
the other channels. In FIGURE 6 the non-selected channels can also
display channel numbers, for example for a few seconds following a
35 change in the channel selection list or a change in the selection of
the mam channel from the list. '
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.picture corresponding to the main picture. In an alternatiwg t@%
suppl enental picture corresponding to the main picture can QA 437
repositioned on the display. In anothgr alternative, the supplenental 35
-picture corresponding to the main picture can be nodified in

appearance. A viewer can nonitor a nunber of prograns and sel ect

4 :

In FIGURE 7, the selected channel 25 is identified by a distinct
border design 72. For example, a darker or lighter border, a colored
border or a thicker border can distinguish the selected channel from
the others. As another possibility, the placement of the

s supplemental channels can be made to indicate the selected one. For
example, the selected main channel can be displayed always in the
center smaller block as in FIGURE 7, and when a different main
channel is selected (e.g., by use of an up or down signal from the
remote control), the supplemental channels can be rearranged in

10 position such that the new selected channel appears in the middle
-and the former selected channel is moved to the top or bottom, etc.

It will be appreciated that there are various additional ways in
which the selected channel can be visibly distinguished, and the
foregoing particular examples are not intended to limit the invention

15 to particular forms for visibly distinguishing the selected channel
from the others.

FIGURE 8 is a schematic diagram illustrating one possible
arrangement for signal flow between the functional elements of the
invention. The grouping of the functions into specific blocks does

20 not exclude the possibility that these functions will be contained in
the same circuits or processors. In FIGURE 8, a channel selection
circuit 82 is coupled to a plurality of video sources, for example
frequency division multiplexed signals received over the air on an
antenna 84. Under control of the channel selection circuit, one or

25 more tuners 86 extracts one or more of the channel signals. The
available channels may come from diverse other sources as well.
For example, a baseband signal may be available from a VCR 88 or
the like, and also be available to the channel selection circuit 82. In
any event, at least two signals are derived from the available

30 inputs, and preferably three, the channel selection circuit 82 being
operable to select from the plurality of video sources at least one
main channel and at least one supplemental channel.

‘The video data from the signals is stored in a frame storage
means 90. The channel selector 82 is also coupled to a viewer input

35 92 for changing which of the plurality of video sources will be the
main channel, and which will be displayed on the smaller POP
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Jdor main viewing the nost interesting programin a quick and

conveni ent manner. The capability to display, RilAlig&&ade7and
‘conveni ently sel ect anong s%%%loemant al pictures dramatically '
-i nproves the useful ness 5 of a or PIP feature in a television
apparatus. If a viewer w shes to nonitor a plurality of channels
where the nost interesting action occurs on different channels at
different tinmes, such as_sporting . events occurring sinultaneously
on three dWif@eWat OBlYannEN® viewer input devicevean & aprragrcgm €PRirekl evi si on

to di splaynhbbpRe uphdewa! SwitBhe8€03, ahl cENTISE b L 96 addlCreéthobdeort Nr ee
.smallgar.plc ures can al V\B.YJS be di Pla ?d as tf]g \&TEJ rP, SIrCFture and is
i dent i fi edC0RBER| GNaaNghgumbers in %F@f@éﬁ ‘%tn}é ichanngls waiaheAreite: bee.
Usi ng the captiredcoyt tioe, chaenel selection evieguita88R.readily switch between the
are 11 1Setrati ontSordiBBeridee fanif dhifl S ba¥sed tod vinge dedqdiv Shd oy
present at i drigingn raeanss X249 atiupiedytoatiem channel selpatarng2aandito pi wide e and
three smal Lgfed &id5I&F 96. The video decoding and driving means 94 is
operable to present the selected main channel and supplemental
channel substantially simultaneously on the display 96, at different
10 areas and normally in a manner that displays the main channel 22
substantially completely and full size. The supplemental channels
24 can be smaller, and can be updated less frequently than the full
video rate which is available from the respective source.
An indicator generator 98 is coupled to the channel selector 82
15 and to the video decoding and driving means 84. The indicator
generator 98 is operable ‘to produce a visible indication 34, 62 on
the display for identifying at least one of the selected main channel
and supplemental channel from a plurality of potential selections
available from the channel selector 82. In the embodiments
20 described above, all the available channels from a list of three
channels are displayed on the smaller POP's, and the main channel is
displayed redundantly in the larger main display area.
The indicator generator 82 is operable to identify a selected
one of the supplemental channels for display as the main channel by
25 use of a distinct on-screen presentation of the respective image 24
or its channel number 32. The channel number may be distinct as to
presentation, persistent or momentary presentation, shape, size,
font, additional cursor marker or the like. The image itself may be
presented distinctly, for example using an identifiable frame
30 element and/or a variation of one or more of luminance, saturation
and hue, for distinguishing the main channel from among the
supplemental channels in the smaller POP windows 24.
The invention is particularly applicable o a wide screen
display with at least three POP's displayed laterally to one side of
35 the main picture. For example, the display can be a 16 X 9 format
display ratio with the main and supplemental channels arranged for
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FI GURE 3 shows a POP di splay arrangenent according to the i nvention,
wherein the main picture is selected fromone of three 20 REAPgs 4@nd is
i ndi cated on the correspondi ng POP. FIGURE 4 is a flow chart
showi ng processing steps for del ection and di splay of a selected
channel . FI GURES 5 through 7 show exenplary POP indicating
formats according to the invention. 25 FIGURE 8 is a
schemati c bIoc5(qi?gran1shomnng t he functi onal el enents of the

i nventi on. rmat Rietire nd heo nraiGUREabneh il Xhé strders veersald) spl ay

L?L?E?ezgzaé‘g‘;g’;big%"%ﬁ%ﬁl SLEgHiar it SIS 48 HSRlEl 8t 2

are displ aye @%éﬁﬁgaw The wi de screen can be part of a direct

Vi ew or projection tel evision apparatus. A snaller picture outside
t he perimeter of the large picture is referred to as a POP, that is,
a pi cture-outside-picture, as opposed to a PIP, a picture-in-picture.

In those circunstances where the wi de screen television is provided
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.35 with two tuners, either both internal or one | )wréaeo g d one
#8¢he

ext ernal ,

5

for exanple in a video gapsette recorder;

e S RS T P et < R

1. A television apparatus, comprising:
~means for storing (90) a set of video sources (24);

- characterized by

means for tuning (86) to said set of video sources;

video signal processing means (94) for developing a
multiple picture display, coupled to said storing means (80) and
to said tuning means (86), by selecting any one of said set of
video sources for generating a main picture (22) of said display
(20) and by selecting all of said set of video sources for
generating supplemental pictures of said display, smaller in size
than said main picture; and, .

control means (82) responsive to viewer actwatlon for
choosing said set of video sources (24) and for selecting said
main picture (22) from among said supplemental pictures.

2. The television apparatus of claim 1, characterized by
means for modifying said multiple picture display in a manner
which identifies which one of said supplemental pictures
corresponds to said main picture.

3. The television apparatus according to claim 1,
characterized by said multiple picture display comprises three of
said supplemental pictures, disposed laterally to one sude of said
main picture.

4. The television apparatus according to claim 1,
characterized in that said multiple picture display is a wide

screen display and comprises three of said supplemental pictures.

5. The television apparatus according to claim 1,
characterized in that said multiple picture display has a 16 X 9.
format display ratio and said main picture and each of said
supplemental pictures has a 4 X 3 format display ratio.

6. The television apparatus according to claim 2,
characterized in that said multiple picture display modifying
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fra ke. It will be appreciated ttRCA B8 48dition of
furrqgim\mlmmmﬁm i tional auxilBary signal processing paths can 5
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indicator (68).

9. The television apparatus according to claim 6,
characterized in that said on-screen display is a cursor (66).

10. The television apparatus according to claim 6,
characterized in that said on-screen display is picture frame
(72).

11. The television apparatus according to claim 2,
characterized in that said multiple picture display modifying
means comprises means for changing in position on said display
said one of said supplemental pictures (24) corresponding to said
main picture (22).

12. The television apparatus according to claim 1,
characterized in that said multiple picture display modifying
means modifies said supplemental picture corresponding to said
main picture by one of luminance, saturation and hue.

13. The television apparatus according to claim 1,
characterized in that said control means (82) comprises a remote
control device (92), having at least one UP/DOWN switch means
for selecting said main picture.

14. The television apparatus of claim 1, characterized in
that said main picture and one of said supplemental pictures are
generated from the same video source.
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20 first and second signal processors with a mappi [ IJ- and a
selecting circuit selects as an ouf put video si gna%éeéggsi?he first

-and “second processed video signals and conbi nations of the first and
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‘sel ecti ons videt hsoliices (24}t fobgenerating a main picture (22) of said
display and by selecting all of said set of video sources for
generating supplemental pictures of said display, smaller in size
than said main picture;
control means (82) responsive to viewer activation for
choosing said set of video sources and for selecting said main
picture from among said supplemental pictures; and,
means for modifying (98) said multiple picture display (96)
in a manner which identifies which one of said supplemental
pictures corresponds to said main picture.
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.6 di spl ayed as the main channel. Alternatively, the memcsmgerprs may
_enabl e the selection of channel nunbers froma scrollable |ist

“indicated, for exanple, by highlighting. As a further alternative,
~-plurality of channels, for exanple twelve, may be shown in freeze 5 frang
I n--a channel guide display. The viewer can then sel ect POP

Abstract

A wide screen television apparatus comprises a memory (90)
for storing a set of video sources (24), a circuit for tuning (82) to
the set of video sources and a video signal processor (94). The video
signal processor (94) is coupled to the memory (30) and to the
tuning circuit (82), and develops a wide screen multiple picture
display by selecting any one of the set of video sources for
generating a main picture (22) of the display (96) and by selecting
all of the set of video sources (24) for generating supplemental
pictures of the display, for example as three POP's. A remote
control {(92) can be activated for choosing the set of video sources
and for selecting the main picture from among the supplemental
pictures. The multiple picture display is modified (66,68,72) in a
manner which identifies which one of the supplemental pictures (24)
corresponds to the main picture (22). An on-screen display indicator
can be generated for the supplemental picture corresponding to the
main picture. In an alternative, the supplemental picture
corresponding to the main picture can be- repositioned on the display.
n another alternative, the supplemental picture corresponding to
the main picture can be modified in appearance.

FIGURE 8
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sources by manipulating an on-screen selector, in a manner simlar to
those described in detail belowin connection with FI GURES 3-7 and
procedures for choosing a main picture fromthe avail able POP s. The
Viewer's selection for the main channel is visibly indicated in 10 the POP
area 25 corresponding to the nmain channel ., The viewer can al so control
the nunber of POP's to be displayed, ahaondlng to the nunber of
channel s sel ect ed. In FIARF 3 the channel nugbers 32 are shown
and the sel ect ed one tf the channels fromthe list f@¢r use as the main

15 channel is identified by an extra mark charap8@URGE2 [whi 24 in the
illustrated exanple defines a pointer ">". Therelare a n er of
alternatives for show ng fhe channqhi unbers andi{tor 1defptifying the
sel ected channel. In thisjcase, g screen chasggn@E3 eneéftor of

the television is arrangefd S|nply o add the marking cha to the 20
di spl ayed channel nugber.{ The channel nunbers 32Hef—t+heqnmain and/ or
suppl ement al channel & can T emai n on, can be switf ESHhE bet ween
nonent ary-di spl ay and perpi stent nodes, or can bg L/—24
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di spl ayed briefly in the event of a channel change, change of sel ected

Lchannel , operation of the renote for any reason, etc. 25 The channel
*sel éction and frane grabbing aspects of the tel evision can operate in a
tyclic loop as shown in FIGURE 4. Before storing a next frame of
information for the main and supplenentati channel s, a decision branch
42 is encountered based on whether new { * data has been received fromthe
renote control. In the event of 30 viewer input fromthe renote control,
new channel selections are ~entered into the channel |ist at block 44,
or a different one of the | isted channels is selected for view ng as
the mai n channel at bl ock 46. The viewer input can be a nunber from a
keypad on the renote, for setting the channels or sel ected channel.
However, the display 35 feature of the invention is nost easily used when
t he channel selection is enbodied as a sinple one or two button viewer
i nput
42 44 6~
Yol ser 0 upon
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N
48— STORE
FRAME 1
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5 | STORE |
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v such as the up/down control on the renote control allow the viewer
o switch fromone of the supplenental channels in the list to the

Mexf, with one stroke. Up/down controls (e. g., +/-, AIV) on renote
‘control devices are marked with a variety of synbols and are 5 sonetines
separate swi tches and soneti nes rockerjs,vﬂtches. The channel
selection list is used to determ ne the frequencies
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oh which the tuner(s) are to be | ocked. Typically the tuner includes a
phase | ocked | oop that is |locked to a frequency defined by a digital

signal fromthe control processor, e.g., a one chip processor. The 10 main
channel frequency can be set at one of ,two tuners and the suppl enent al
chanhel frequencies can be sequential |4 ,’sé%t at a second tuner, which

| ocks to the suppl enental channels one at a time. As a result, the
refresh rate of the supplenental channels is | ess than their frame
rates. Wiereas the main channel is obtained 15 fromone tuner, the second
tuner need only cycle through the other channel s in the channel Iist.
The main channel franme is stored at block 48 in FIGURE 4, and the two
remai ni ng channels in the list are stored at bl ocks 52 and 54. FIGURE 4
shows the franme storage bl ocks as sequential 20 operations; however, the
timng is such that the main channel is processed nore or less in
parallel with the remaining channels in the list. Havi ng
obt ai ned stored franmes for the three channels, the
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di spl ay 'S generated at bl ock 56, and the cycl bAﬁ?El\m&‘sSHEETSGerfEEatl bn
of the display can involve readi ng pi xel dat Desoriptivg : pagedaildtocpmsdr‘l\l ng

t he pixel data into R@& or YWV anal og signal aj.éClamhe) p&gmdlz-b pdvred 3]
scanning rate of the display. Wereas the ngi vgviag(s) Spaged ﬁfe@dp H ftul
size in main wndow, and the main and syppl ¢ ABétract e:b ae!l___toaP eaea.d
out at one third size for the side w ndows, 30 channel dat or thosg

channel s which are not selected as the main i;zbng ﬁq@ usig

a |lower pixel resolution than for the a2
pi xel resolution can [ but the data_for channel s
other than the main ( G 8l L. the main

channel appeari ngTitis Sllnd@nﬁ5n V\eml@g\/)g@@@rab@ $@”ﬂie€dielﬂnbﬁrrﬂgltﬁﬂéd cropped
f[\eoggreg‘é‘”ntsechann%?@élgét?&q 104 Soie®¥iddtay MR B QREE SLEEnAdef L1 on on
wherein a main video picture and a plurality of secondary video

5 pictures can be displayed as POP's, and more particularly, wherein
the secondary pictures can represent a viewer selected set of
available video pictures from which the main picture can be
frequently and/or continuously selected and reselected by the
viewer without having to reidentify channel numbers or the like.

10 This facilitates quick and convenient monitoring of a plurality of
signals such as sporting events, soap operas, newscasts or the like,
in which the most interesting action of simultaneously broadcast
programs may occur in the different programs at different times.

With the advent of wide screen televisions, many new features

15 are made possible. A wide screen television may have a format
display ratio, for example, of 16 horizontal units and 9 vertical
units, as opposed to the traditional television display ratio of 4 X 3.
One feature made available by the wide screen display ratio is the
POP, or picture-outside-picture feature. POP involves the display of

20 one or more smaller video images in an otherwise unused side area
of the 16 X 9 display area, simultaneously with display of a larger 4
X 3 image.

The main 4 X 3 image, from a first source, is arranged to fill
the available vertical space. By placing the main 4 X 3 image at one

25 lateral side of the display area, sufficient space is opened along the
opposite side for up to three more images, each having a 4 X 3
display ratio and being one tkird of the size of the main 4 X 3 image.
It is also possible to use other specific ratios and display
arrangements; however, by making the three smaller images one

30 third of the size of the larger one, no cropping, uneven compression
or other distortion is needed for any of the images contained in the
first (main) source signal, or in the images contained in the signals
from second through fourth sources, used for the pictures outside of
the main picture. Presently available products allow either one

35 channel to be strobed through the three extra POP windows, or for
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8 - A visible indication of which of the smaller pictures has
been selected as the main channel is preferred, together with a sinple
up/ down control switch for changing the selected main channel from one
of-the channels in the list to the next. These two features 5 enable the
viewer to switch readily between the channel s whenever t he nost _

I nteresting action appears in a channelcother than the min channel ;
effectively nonitoring all three channels at once. This

the extra windows to be used to display images from the sequential
tuning of channels in a scan list.
International patent application PCT/US91/03740, filed May

29, 1991, discloses a wide screen television apparatus with POP

s capabilities and is hereby fully incorporated by reference. The
disclosed device has a one chip video processor and two tuners. A
wide screen processor controls the use of the display for the main
picture, decoded using one of the tuners, and one or more
supplemental POP's (or PIP's, i. e. picture-in-pictures), decoded

10 using the other tuner. Where a plurality of supplemental pictures .
are provided, the second tuner sequentially selects one of the
required frequencies and the wide screen brocessor grabs an image.
The display is then driven to present the main image and the most
recently captured frame(s) of the supplemental image(s). Although

15 the device operates continuously to update the images, due to the
sharing of the second tuner the supplemental pictures are
necessarily updated at less than their video rate. The wide screen
processor resolves any differences in synchronization between the
images.

20 A system of this type, for cycling through channels in several
small images, is also described in the publication entitted The CTC
140 Picture in Picture (CPIP) Technical Training Manual, available
from Thomson Consumer Electronics, Inc., Indianapolis, Indiana.

The utility of a multiple image display system could be

25 improved if the viewer were allowed to control the presentation of
the small images. In particular, it would be desirable to enable the
viewer to select the number of small pictures and the source of the
small pictures. If the viewer has the capability to change the
number of small images, he or she can control the rate at which the

30 small pictures are updated, as well as the resolution at which they
are displayed. When the number of channels to be scanned is
smaller, each can be refreshed more often using a system which
successively cycles through the channels. If only one small image is
used, or if two small images are used but one is provided from a

35 baseband input, the second tuner can remain on one selected
frequency and the sources can be switched back and forth using
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feat'ure is especially useful for fans of sporting events, soap operas
and newscasts, for exanple, since it is frequently the case that two 10
or nore such events are televised at the sane tine. In FIGURE 4, the
sel ected channel 25 is visibly distinguished fromthe other channels

by an extra border line 62 in the small .inmage. FI GURES 5-7
illustrate other nethods for providing & visible I ndi cation of the

sel ected channel 25. In FIGURE 5, on-screen 1 5 indicators 32 are provided
to identify the channel nunber of the mai n screen 22, and each of the
smal | er screens 24. To distinguish the selected smaller screen 25 from
the others, vited regcies. Thisdias;mrtgafdenh pehmiselvecy dfdss pddaings ofeg i s
altered, forg at | nd/or hue, so as to
readily |dent| VB%S& 509 dﬁl% eqlge@% annel can be darker

than the correspo $Fh@ym9 a mag\epdmumearmtwmm@h pietures, destieadd of

bl anked enti IH@ézythree small plctufésﬂaglﬁ'?e3th|r*dh§|2%n'a%cb?8§br?t|l}ﬁ'k%%wS 32
identifying t pl enent e character 34 to

Lo the 89 HGures saeraaneiih & Shle SaRa: 1y attague 116 IRH9aaL88 ) ane

(i.e., available 16 X 9 space. However, the amount of cropping or the like
is not great (11%), and each of the main picture and two
supplemental pictures appears to be moving at full speed.

It is an aspect of the invention that the selection and display
10 of small pictures is facilitated to enable the viewer to rapidly
choose channels to be displayed in the small pictUres, and also to
select one of the channels for display as the main picture. This can
be accomplished in conjunction with a simple input such as the
up/down, control button of a remote controller. The display is
15 arranged visibly to indicate one of a plurality of supplemental
channels, for example using a cursor, highlighting, framing or a
similar indicator.
A wide screen television apparatus according to an inventive
arrangement comprises a memory for storing a set of video sources,
20 a circuit for tuning to the set of video sources and a video signal
processor. The video signal processor is coupled to the memory and
to the tuning circuit, and develops a wide screen multiple picture
display by selecting any one of the set of video sources for
generating a main picture of the display and by selecting all of the
25 set of video sources for generating supplemental pictures of the
display, for example as three POP's. A remote control can be
activated for choosing the set of video sources and for selecting the
main picture from among the supplemental pictures. The multiple
picture display is modified in a manner which identifies which one
30 of the supplemental pictures corresponds to the main picture. An
on-screen display indicator can be generated for the supplemental
picture corresponding to the main picture. In an alternative, the
supplemental picture corresponding to the main picture can be
repositioned on the display. In another alternative, the supplemental
35 picture corresponding to the main picture can be modified in
appearance. A viewer can monitor a number of programs and select
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25 m;thout a channel nunber) or thedp$¥5i5t$nfﬁagftL2$ ?Q?ngfLepgnber s
be di eren )
on the selected small screen can f
) [ [ n has an on-screen
in FIGURE 6, if only the selected scree _ ol
iﬂgﬁﬂel nunber, the selected channel is clearly |dent|f|e?.nﬁﬁb2L580 can
illustrated in FIGQURE 6, the formof the on-screen channe

68
identify the selected channel. ][:or exarrplhe, et hgng?bfc[ ﬁgn Cglhg; ag'; er
| arger or of a distinct font or shape, and r
E?Pgﬁ%lnessgof the on-screen character can be distinct from i tshleagt he
channels. In FLGJURE 6 the non-sel ected channels can al so p

channel nunber 97 fBRINe X BIING the AOBEWNERESNNG prolghaMd 19 fcﬁﬁCk C%]fﬂngﬁa: R
the channel selkeevenfedt flafffe/2 change in the selection o
channel from the I'%ih'e capability to display, indicate and conveniently select
among supplemental pictures dramatically improves the usefulness
5 of a POP or PIP feature in a television apparatus. If a viewer wishes
to monitor a plurality of channels where the most interesting action
occurs on different channels at different times, such as sporting
events occurring simultaneously on three different channels, the
viewer can program the television to display those channels in the
10 smaller pictures. One of the three smaller pictures can always be
displayed as the main picture and is identified visibly as the
- selected one in that smaller picture. Using the remote control, the
viewer can readily switch between the selections to choose the
main display.
15 FIGURES 1 and 2 are illustrations of alternative picture-
outside-picture display presentations on a 16 X 9 display area,
. having a main picture and three smaller pictures.

FIGURE 3 shows a POP display arrangement according to the

invention, wherein the main picture is selected from one of three
20 POP's, and is indicated on the corresponding POP.

FIGURE 4 is a flow chart showing processing steps for
selection and display of a selected channel.

FIGURES 5 through 7 show exemplary POP indicating formats
according to the invention. :

25 FIGURE 8 is a schematic block diagram showing the functional
elements of the invention.

Referring to FIGURE 1, a 16 X 9 wide screen display format 20 _
is shown wherein one large 4 X 3 format display ratio picture 22 and
three smaller 4 X 3 format display ratio pictures 24 are displayed

30 simultaneously. The wide screen can be part of a direct view or
projection television apparatus. A smaller picture outside the
perimeter of the large picture is referred to as a POP, that is, a
picture-outside-picture, as opposed to a PIP, a picture-in-picture.
In those circumstances where the wide screen television is provided

35 with two tuners, either both internal or one internal and one
external, for example in a video cassette recorder, two of the
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9 In FIGURE 7, the selected channel 25 is identified by a

di stinct border design 72. For exanple, a darker or lighter border, a
col ored border or a thicker border can distinguish the sel ected channel
from the others. As another possibility, the placenment of the 5

suppl enmental channel s can be nmade to indicate the sel ected one. For
exanpl e, the selected main channel can He di splayed always in the

center smaller block as in FIGURE 7, and when a different nain channel
is selected (e.g., by use of an up or down signal fromthe renot e
control), the supplenental channels can be rearranged in.

displayed pictures can display movement in real time in accordance
with the source. The remaining pictures can be displayed in freeze
frame format or the like. It will be appreciated that the addition of
further tuners and additional auxiliary signal processing paths can
provide for more than two moving pictures. It will also be
appreciated that the large picture 22 on the one hand, and the three
small pictures 24 on the other hand, can be switched in paosition, as
shown in FIGURE 2.
A presentation as shown in FIGURES 1 and 2 can be produced,
10 for example, according to the disclosure of international application
PCT/US91/03740, filed May 29, 1991, which is hereby fully
incorporated. In that device, two tuners and two processors manage
the capture and storage of pixel data which is arranged in the
desired display format and read out via a CRT or other display. A
15  signal processor generates first and second video signals from input
video signals and a switching circuit selectively couples video
signal sources as the input video signals. The signal processor can
manipulate data from the input video signals by selective
interpolation and cropping. A synchronizing circuit synchronizes the
20 first and second signal processors with a mapping circuit and a
selecting circuit selects as an output video signal one of the first
and second processed video signals and combinations of the first and
second processed video signals. ' '
For simultaneous display of a plurality of pictures wherein at
25 least one of the pictures is updated at full speed, at least two
tuners are used. One tuner is devoted to the main signal and the
other tuner is sequentially tuned to the supplemental channels, in
turn grabbing a frame from each of the supplemental channels which
are selected by the viewer. It would also be possible to use
30 additional tuners so that the supplemental channels could be updated
at full speed. |
In FIGURE 3, the main and supplemental channels are displayed
simultaneously, with the main picture 22 corresponding to one of
the POP areas 24. The viewer enters a list of channel selections, for
example using a remote controller in response to on-screen menu
prompts, then selects which of the selections in the list is to be

(62}

[
h
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10 ‘position such that the new sel ected channel appears in the middle
and the forner selected channel is noved to the top or bottom etc.

It will be appreciated that there are various additional ways in whi ch
t he sel ected channel can be visibly distinguished, and the f or egoi ng
particul ar exanples are not intended to-limt the invention 15 to
particular fornms for visibly distinguisging the selected channel from
t he ot hers. FIGURE 8 is a schematic diagramillustrating one
possi bl e arrangenment for signal flow between the functional elenents of
t he I nvention. The grouping of the functions into specific bl ocks does

20 not excl @@mbb@dp@@%@ mdidt émﬁnélhe&ﬁté‘rhaﬁ%@n%w HerRf gf?ﬁ‘\?‘i«é Rdy! N

the sane circ e SOor anne

S.
circuit 82 i §W:%ﬁ1%l t&? t58 et ??@”%&J\‘?Pﬂg?ﬁr%&f)@ésa Sf‘HPl lakle
f requency di vngicatedulfad ;dxenqdes&gp&‘hghln@ﬂﬁg/edA@Var fmrhlaelala’lts?ﬁaﬂﬂe a

ant enna 84. ont t rc on 25 nore
tuners 86 ex:mg'%{“styoér?emgn%ls ht%fr ?W?Leaﬁﬁ)e gf{r?fb %kl? wrtif €§??%bl e
channel s fray fe@me iNr arghaE! sguigendisplayur dée d@W\%ﬂ can then select POP

sources by manipulating an on-screen selector, in a manner similar
to those described in detail below in connection with FIGURES 3-7
and procedures for choosing a main picture from the available POP's.
The viewer's selection for the main channel is visibly indicated in

10 the POP area 25 corresponding to the main channel. The viewer can
also control the number of POP's to be displayed, according to the
number of channels selected.

In FIGURE 3, the channel numbers 32 are shown and the
selected one of the channels from the list for use as the main

15 channel is identified by an extra mark character 34, which in the
illustrated example defines a pointer ">". There are a number of
alternatives for showing the channel numbers and for identifying the
selected channel. In this case, the on-screen character generator of
the television is arranged simply to add the marking character to the

20 displayed channel number. The channel numbers 32 for-the main
and/or supplemental channels can remain on, can be switchable
between momentary-display and persistent modes, or can be
displayed briefly in the event of a channel change, change of
selected channel, operation of the remote for any reason, etc.

25 The channel selection and frame grabbing aspects of the
television can operate in a cyclic loop as shown in FIGURE 4. Before
storing a next frame of information for the main and supplemental
channels, a decision branch 42 is encountered based on whether new
data has been received from the remote control. In the event of

30 viewer input from the remote control, new channel selections are
entered into the channel list at block 44, or a different one of the
listed channels is selected for viewing as the main channel at block
46. The viewer input can be a number from a keypad on the remote,
for setting the channels or selected channel. However, the display

35 feature of the invention is most easily used when the channel
selection is embodied as a simple one or two button viewer input
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For exanple, a baseband éi gnal may be available froma VCR 88 or t he
| i ke, and al so be available to the channel selection circuit 82. In any
event, at |east two signals are derived fromthe available 30 inputs, and
preferably three, the channel selection circuit 82 being operable to
select fromthe plurality of video sources at |east one mai n- channel
and at |east one supplenental channel. 7 The video data fromthe
signals is stored in a frame storage means 90. The channel sel ector 82
is also coupled to a viewer input 35 92 for changi ng which of the
plurality of video sources will be the mai n channel, and which wll be
di spl ayed Qn étpc Sansaltg'lgrupl?/%gwn contro! on the remote control allow the viewer
to switch from one of the supplemental channels in the list to the
next, with one stroke. Up/down controls (e. g., +/—, A/V) on remote
control devices are marked with a variety of symbols and are
5 sometimes separate switches and sometimes rocker switches,
The channel selection list is used to determine the frequencies
on which the tuner(s) are to be locked. Typically the tuner includes
a phase locked loop that is locked to a frequency defined by a digital
signal from the control processor, e.g., a one chip processor. The:
10 main channel frequency can be set at one of two tuners and the
supplemental channel frequencies can be sequentially set at a
second tuner, which locks to the supplemental channels one at a
time. As a result, the refresh rate of the supplemental channels is
less than their frame rates. Whereas the main channel is obtained
15 from one tuner, the second tuner need only cycle through the other
channels in the channel list.
The main channel frame is stored at block 48 in FIGURE 4, and
the two remaining channels in the list are stored at blocks 52 and
54. FIGURE 4 shows the frame storage blocks as sequential
20 operations; however, the timing is such that the main channel is
processed more or less in parallel with the remaining channels in
the list.
Having obtained stored frames for the three channels, the
display is generated at block 56, and the cycling continues.
25 Generation of the display can involve reading pixel data from RAM,
and converting the pixel data into RGB or YUV analog signals at the
horizontal scanning rate of the display. Whereas the main signal is
read out full size in main window, and the main and supplemental
channels are read out at one third size for the side windows, the
30 channel data for those channels which are not selected as the main
channel can be stored using a lower pixel resolution than for the
main channel. Alternatively, the pixel resolution can be the same as
stored, but the data for channels other than the main channel (as
well as the small version of the main channel appearing in side
window) can be sampled, interpolated, cropped or otherwise
compressed for display in the proper size and position on the screen.
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10 - wi ndows only. The viewer input device can be a renote control
havi ng up/ down swi tches 93, and can al so be used to add, renove or
change channel nunbers in a stored list of channels which are to be

captured by the channel selection circuit 82. 5 The stored video

frame data is passed to a video decodi ng and driving neans 94 coupl ed
to the channel selector 82 and to a wd screen di splay 96. The video
decodi ng and driving neans 94 is ogerable to present the selected main

channel and suppl enent al channel substantially sinultaneously on the
di splay 96, at different 10 areas and nornally In a manner that displays

Lhe o el 28, siole WA AN B Yot S Bieed Sind B
frequently thsalettesl fad the main channel is preferred, together with a simple
up/down control switch for changing the selected main channel from
one of the channels in the list to the next. These two features
5 enable the viewer to switch readily between the channels whenever
the most interesting action appears in a channel other than the main
channel, effectively monitoring all three channels at once. This
teature is especially useful for fans of sporting events, soap operas
and newscasts, for example, since it is frequently the case that two
10 or more such events are televised at the same time. In FIGURE 4, the
selected channel 25 is visibly distinguished from the other channels
by an extra border line 62 in the small image.
FIGURES 5-7 illustrate other methods for providing a visible
indication of the selected channel 25. In FIGURE 5, on-screen
15 indicators 32 are provided to identify the channel number of the
main screen 22, and each of the smaller screens 24. To distinguish
the selected smalier screen 25 from the others, the image 66
displayed on the selected smaller screen is altered, for example in
luminance, saturation and/or hue, so as to readily identified. For
20 example, the selected channel can be darker than the corresponding
image on the main screen, or if desired, blanked entirely.
In FIGURE 3, the on-screen characters 32 identifying the
channel were supplemented by a marking character 34 to show the
. selected channel 25. The marking character can be used alone (i.e.,
25 without a channel number) or the persistence of the channel number
on the selected small screen can be different than that for others.
As shown in FIGURE 8, if only the selected screen has an on-screen
channel number, the selected channel is clearly identified. As also
illustrated in FIGURE 6, the form of the on-screen channel number
30 can identify the selected channel. For example, the on-screen
character 68 can by larger or of a distinct font or shape, and/or the
color or brightness of the on-screen character can be distinct from
the other channels. In FIGURE 6 the non-selected channels can also
display channel numbers, for example for a few seconds following a
35 change in the channel selection list or a change in the selection of

the main channel from the list.
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video rate which is available fromthe respective source. An
I ndi cator generator 98 is coupled to the channel selector 82 15 and to

t He vi deo decodi ng and driving nmeans 94. The i ndi cator generator 98 is
operabl e to produce a visible indication 34, 62 on t he display for
identifying at | east one of the selected main channel and suppl enent al
channel froma plurality of potenti al sglections avail able fromthe
channel selector 82. In the enbodi nents”20 described above, all the
avai l abl e channels froma list of three channel s are displayed on the
smal l er POP's, and the main channel is di spl ayed redundantly in the

| arger mai n di spl r The indi cator .generator 82 is.operable
to identify a sel ?c{t@ RE 70rf@eo?elteﬁjeetg&@&n@ﬁgr&ﬂgdagﬂﬁ?% Bof alsg'ﬁlcéy as
the mai n chaestiebylesign s dforaedasiplece darkecraeligptessibondarj ancoforédie
respective i R98efbr a thilkel borddATAR dwm?ﬁ%heTQSIe%'ﬁ{aWﬁémmy
be distinct as to préséntation, persistent or nbhentary presentation,
shape, size, the othesat  Afddnotbemnipassikbiy, nhekplacemenie of i K&, The i mage

itself may beypplemehegesi@ithals ddm®d Ynadeto exakBle tHE! sWledfed BRBL I FHogbl e
frame example, the selected main channel can be displayed always in the
center smaller block as in FIGURE 7, and when a different main
channel is selected (e.g., by use of an up or down signal from the
remote control), the supplemental channels can be rearranged in
10 position such that the new selected channel appears in the middle
and the former selected channel is moved to the top or bottom, etc.

It will be appreciated that there are various additional ways in
which the selected channel can be visibly distinguished, and the
foregoing particular examples are not intended to limit the invention

15 to particular forms for visibly distinguishing the selected channel
from the others.

FIGURE 8 is a schematic diagram illustrating one possible
arrangement for signal flow between the functional elements of the
invention. The grouping of the functions into specific blocks does

20 not exclude the possibility that these functions will be contained in
the same circuits or processors. In FIGURE 8, a channel selection
circuit 82 is coupled to a plurality of video sources, for example
frequency division multiplexed signals received over the air on an
antenna 84. Under control of the channel selection circuit, one or

25 more tuners 86 extracts one or more of the channel signals. The
available channels may come from diverse other sources as well.
For example, a baseband signal may be available from a VCR 88 or
the like, and also be available to the channel selection circuit 82. In
any event, at least two signals are derived from the available

30 inputs, and preferably three, the channel selection circuit 82 being
operable to select from the plurality of video sources at least one
main channel and at least one supplemental channel.

The video data from the signals is stored in a frame storage
means 90. The channel selector 82 is also coupled to a viewer input

35 32 for changing which of the plurality of video sources will be the
main channel, and which will be displayed on the smaller POP
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30 ‘element and/or a variation of one or nore of |um nance, saturation
and hue, for distinguishing the main channel from anong the

suppl emental channels in the smaller POP wi ndows 24. The
invention is particularly applicable to a wi de screen di splay with at

| east three POP's displayed laterally to one side of 35 the main picture.
For exanple, the display can be a 16 X .9, f or mat display ratio with the

mai n and suppl enental channel s arrange or

windows only. The viewer input device can be a remote control
having up/down switches 93, and can also be used to add, remove or
change channel numbers in a stored list of channels which are to be
captured by the channel selection circuit 82.

5 The stored video frame data is passed to a video decoding and
driving means 94 coupled to the channel selector 82 and to a wide
screen display 96. The video decoding and driving means 94 is
operable to present the selected main channel and supplemental
channel substantially simultaneously on the display 96, at different

10 areas and normally in a manner that displays the main channel 22
substantially completely and full size. The supplemental channels
24 can be smaller, and can be updated less frequently than the full
video rate which is available from the respective source.

An indicator generator 98 is coupled to the channel selector 82

15 and to the video decoding and driving means 84. The indicator
generator 98 is operable to produce a visible indication 34, 62 on
the display for identifying at least one of the selected main channel
and supplemental channel from a plurality of potential selections
available from the channel selector .82. In the embodiments

20 described above, all the available channels from a list of three
channels are displayed on the smaller POP's, and the main channel is
displayed redundantly in the larger main display area.

The indicator generator 82 is operable to identify a selected
one of the supplemental channels for display as the main channel by

25 use of a distinct on-screen presentation of the respective image 24
or its channel number 32. The channel number may be distinct as to
presentation, persistent or momentary presentation, shape, size,
font, additional cursor marker or the like. The image itself may be
presented distinctly, for example using an identifiable frame

30 element and/or a variation of one or more of luminance, saturation
and hue, for distinguishing the main channel from among the
supplemental channels in the smaller POP windows 24.

The invention is particularly applicable to a wide screen
display with at least three POP’'s displayed laterally to one side of

35 the main picture. For example, the display can be a 16 X 9 format
display ratio with the main and supplemental channels arranged for
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a4 X3 format picture. The main channel fills the screen ve}tically, and
three one-third size supplenental channel POP's are displayed at a | ateral
side of the display. 12

11

a4 X 3 format picture. The main chann

and three one-third size supplemental ch
a lateral side of the display.

el fills the screen vertically,
annel POP's are displayed at
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What is claifed is:— 1. A television apparatus, conprising:

et 1

processi ng

"ﬂﬁ BQO) a set of video sources (24); characterized by

6) to said set of video sources; vi deo si gnal
4 for developing a nultiple picture display, coupled to

said storing neans (90) and to sai dr%tgmi‘ng means (86), by selecting any one

of said set of video sources for ge

e€rating a main picture (22) of said

di splay (20) and by selecting all of said set of video sources for
generating sU¥pREnBrel@impdcisures of said display, smaller in size than said

mai n picture;
for choosing said set

picture (22) from am)‘ﬁg{eé QY a'¥LARRae

and, control neans (82) responsi ve to viewer activation
vi deo sourcefHS(d and. for sel ecting said main

COME FH s

means for storing (90) a set of video sources (24);
characterized by

means for tuning (86) to said set of video sources;

video signal processing means (94) for developing a
multiple picture display, coupled to said storing means (90) and
to said tuning means (86), by selecting any one of said set of
video sources for generating a main picture (22) of said display
(20) and by selecting all of said set of video sources for
generating supplemental pictures of said display, smaller in size
than said main picture; and,

control means (82) responsive to viewer activation for
choosing said set of video sources (24) and for selecting said
main picture (22) from among said supplemental pictures.

2. The television apparatus of claim 1, characterized by
means for modifying said multiple picture display in a manner
which identifies which one of said supplemental pictures
corresponds to said main picture.

3. The television apparatus according to claim 1,
characterized by said multiple picture display comprises three of
said supplemental pictures, disposed laterally to one side of said
main picture.

4. The television apparatus according to claim 1,
characterized in that said multiple picture display is a wide
screen display and comprises three of said supplemental pictures.

5. The television apparatus according to claim 1,
characterized in that said multiple picture display has a 16 X 9
format display ratio and said main picture and each of said
supplemental pictures has a 4 X 3 format display ratio.

6. The television apparatus according to claim 2,
characterized in that said multiple picture display modifying
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2. The television apparatus of claim1, characterized by neans for

nodi f yi ' I pl e picture display in a manner which identifies which
one oﬂ!"ﬂ,ﬂmgw* M | pictures corresponds to said nmain picture.

3. The * elevi MMt atus according to claim1, characterized by said
mul tiple picture display conprises thdee of said suppl enental pictures,

di sposed laterally to one side of said main picture. 4. The

television appeeaUsoREIREE Reds GbRigBnbrafifgr ¢ tEl-serskd Hishay said
mul tiple picture dlfeaflﬁ/. i s advm de sFreea di 5@I %qugnfi co'gErl ses’'three of
sai d suppl emeftHC'H ity said one gt spid suprle A Hp¥&Pus according to
claim1l, charecwtresparedingntd hsdidsaiainnpictiumg.e picture display has a 16 X 9
format display ratio and said nain picture and each of said
7. The television apparatus according to claim 6,
characterized in that said on-screen display is persistent.

8. The television apparatus according to claim 6,
characterized in that said on-screen display is a channel
indicator (68).

9. The television apparatus according to claim 6,
characterized in that said on-screen display is a cursor (66).

10. The television apparatus according to claim 6,
characterized in that said on-screen display is picture frame
(72).

11. The television apparatus according to claim 2,
characterized in that said multiple picture display modifying
means comprises means for changing in position on said display
said one of said supplemental pictures (24) corresponding to said
main picture (22). '

12. The television apparatus according to claim 1,
characterized in that said multiple picture display modifying
means modifies said supplemental picture corresponding to said
main picture by one of luminance, saturation and hue.

13. The television apparatus according to claim 1,
characterized in that said control means (82) comprises a remote
control device (92), having at least one UP/DOWN switch means
for selecting said main picture.

14. The television apparatus of claim 1, characterized in
that said main picture and one of said supplemental pictures are
generated from the same video source.
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suppl enent al pi ct s a4 X3 format display ratio. 6. The
tel evi | m‘gg ording to claim2, characterized in that said

mul ti ps\m‘l I'lay nodi fyi ng 13
means cohpr ses means for generating an on-screen display associated with
said one of said supplenental pictutds corresponding to said nmain picture.

15. A television apparatus, comprising:

means for storing a set of video sources (90); characterized
by

means for tuning to said set of video sources (86);

video signal processing means (94), coupled to said storing
means (90) and to said tuning means (86), for developing a
multiple picture display on a video display means (96) having a
wide format display ratio by selecting any one of said set of
video sources (24) for generating a main picture (22) of said
display and by selecting all of said set of video sources for
generating supplemental pictures of said display, smaller in size
than said main picture; |

control means (82) responsive to viewer activation for
choosing said set of video sources and for selecting said main
picture from among said supplemental pictures; and,

means for modifying (98) said multiple picture display (96)
in a manner which identifies which one of said supplemental
pictures corresponds to said main picture.
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7. The tel evision apparatus according to claim®6, characterized in that

said on-screen display is persistent. 8. The tel evision apparatus
according to claim6, characterized in that said on-screen display is a
channel indicator (68). 9. The tjg evi si on apparatus according to

claim6, characterized in that said on-screen display is a cursor (66).

10. The television apparatus according to claim®6, characterized in that
sai d on-scr eePROGRAMMABLE PICTURE {OURSIDEPPECTURE DISALAYhe tel evi Si on
apparatus according to claim2, characterized in that said nultiple picture
di spl ay nodifying

Abstract
A wide screen television apparatus comprises a memory (90)

for storing a set of video sources (24), a circuit for tuning (82) to
the set of video sources and a video signal processor (34). The video
signal processor (94) is coupled to the memory (80) and to the
tuning circuit (82), and develops a wide screen multiple picture
display by selecting any one of the set of video sources for
generating a main picture (22) of the display (96) and by selecting
all of the set of video sources (24) for generating supplemental
pictures of the display, for example as three POP's. A remote
control (92) can be activated for choosing the set of video sources
and for selecting the main picture from among the supplemental
pictures. The multiple picture display is modified (66,68,72) in a

| manner which identifies which one of the supplemental pictures (24)
correspénds to the main picture (22). An on-screen display indicator
can be generated for the supplemental picture corresponding to the
main picture. In an alternative, the supplemental picture
corresponding to the main picture can be repositioned on the display.
In another alternative, the supplemental picture corresponding to
the main picture can be modified in appearance.

FIGURE 8
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means conprises neans for changing in position on said display said one of
sai d suppl enental pictures (24) corresponding to said main picture (22).
12. The television apparatus according to claim1, characterized in that
said nultiple picture display nodifying ans nodifies said suppl enent al
picture corresponding to said main pict&?@ by one of |um nance, saturation

and hue. 13. The tel evision apparatus according to claim1,
characterized in that said ] renote control
device (92), having at |east one UP/DOM swtch nmgﬁﬁ ﬁg? selggting sai d
mai n picture. 14. The tel evision apparatus @ Y, ¢Characterized

nd one of said supplenmpatal pidtures are

leo sour ceMAIN
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14 15. A television apparatus, conprising: means for storing a
set of video sources (90); characterized by nmeans for tuning to said
set of video sources (86); vi deo signal processing neans (94),
coupled to said storing neans (90) and to said tuning neans (86), for

devel oping a nultiple picture display o/# video display means (96) having
a
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wi de format display ratio by selecting any one of said set of video sources
(24) for generating a main picture (22) of said display and by selecting
all of said set of video sources for generating suppl enental pictures of
said display, smaller in size than said37gin pi cture; control neans
(82) responsive to viewer activation fof 'choosing said set of video sources
and for selecting said main picture from anong said suppl enental pictures;

and, means for nodifying (98) said nultiple picture display (96) in a
manner whi ch identifies whijch o Hald suppl ergnf al pictures corresponds
to said main picture.
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