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(57) Abstract

A television receiver comprises a graphics generator (200), a

video processor (242; 252), an audio processor (244; 254), a picture-

in-picture processor (230), and a controller (210) for producing a display of an array (100) of inset images. The controller (210) causes
one inset image of the array (100) of inset images to be displayed with an associated graphxcs image to indicate selection of the one inset
image, and causes the reproduction of the audio sngnal agsociated with said selected inset image. In one embodiment, all i images except the
selected one are "frozen", and the selected image is updated in near real time. In another embodiment, a second tuner (250) is tuned to the
selected-image channel and is used to provide audio for the selected image, while the first tuner (240) continues to sequentially tune the

channels from which all of the images are derived.
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PCT/ Usos/ 13646Uch @ multipix display.
Multipix displays comprising an array of inset images

10 are well-known in the television art. For example, a television
receiver having multiplex capability is the RCA CTC-172,
manufactured by Thomson Consumer Electronics, Inc.,
Indianapolis, Indiana. A viewer can call up such a multipix

- display and can see samples of television programs from a

15 number (usually 12) of channels, simultaneously. The CTC-172
also has the capability of highlighting a particular inset image to
indicate its selection by a user, and then leaving the multipix
mode to tune the selected channel. In such multipix receivers, the
tuner is repeatedly and sequentially tuned to each of the source

20 channels in order to update each of the inset images. In a perfect
world this updating procedure would occur so quickly that the
user would be totally unaware that he was viewing samples of
each channel. Unfortunately, tuning to each channel and obtaining
the video signal sample takes an amount of time which is readily

25 observable to the user. That is, it may take several seconds
before the tuner gets around to updating a particular image of an
array of twelve inset images. One may also like to hear the sound
associated with the selected channel, but due to the relatively
slow update speed, this was heretofore impossible.

30 A television receiver comprises a graphics generator, a

- video processor, an audio processor, a picture-in-picture
processor, and a controller for producing a display of an array of
inset images. The controller causes one inset image of the array of
inset images to be displayed with an associated graphics image to

35 indicate selection of the one inset image, and causes the
reproduction of the audio signal associated with said selected inset
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first tuner continues to sequentla y tune the channel s fromwhich all
of the images are derived. F RE 1 shows a screen display

onprising.a nulti cture Y. i n bl ock
d| agram f orifiagene ‘b‘b&@%ﬁ' al} images. e&F?E‘J%FyS%Pc@dt ONgALS on
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1'0'%f the ctrcmtry of a telev1s10n receiver operattng in accordance
with the invention. :
FIGURE 3 is a sxmphfled drawmg of a remote control umt
suitable for use with the invention.
Refemng to FIGURE 1, a twelve plcture mulnptx array
15 is displayed on a screen 100 of a television receiver. A graphical
highlight is a shown forming a border around the inset 1mage
bearing the channel ‘number 29. The graphlcal border can be
moved from inset to inset- by means of cursor keys of a remote
control unit 300 of FIGURE 3. Durmg the time that the inset array
20 is displayed, CHAN UP, CHAN DN, VOL UP, and VOL DN keys 303,
304, 305, and 306 are no longer used to change channels or for
volume control, but rather are used as X and Y- -direction cursor
~ control keys for use by the viewer to "nav'igate" tht'ough the
array. | i |
25 | A user operates cursor keys 303- 306 to hxghhght an
inset 1mage, and then presses MENU key 301 to accomphsh the
selection of that parttcular inset 1mage for tuning. In accordance
with the subject invention, htghhghtmg an inset image also causes
the reproduction of the audio assocxated with the channel from |
30 which that inset was derived. There are two applications for this
concept. In the first, the tuner is commanded to stop sequenually
tuning channels for video sample updatmg, and to tune instead to
the channel assoctated with the selected mset image. All other
channel samples are "frozen", by virtue of the fact that they are

35 not being updated, but the selected inset can be updated at a

much faster rate, near real time. The audio can be used from the
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array. 25 - A user oper at es cursor ‘keys 303 306 to highlight an '
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of .t hat particul ar inset inage for tMSWFEWMA@cBEEMicmce with the
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repr oducti on of the audi o associ at €&+ from 30 which that
i nset was derived. There are two applicaki ons for this concept. In the
first, the tuner is conmanded i @: St op seauent ially tuni ng channels for -
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In the second application, a- two tuner television
receiver uses one tuner for repeatedly and sequentially updatmg
10 the array of inset images, and uses the second tuner to tune
continuously to the selected channel from which the selected inset
image is derived. The result in this case is that the v1ewer can see
"a continual updates of what is on all channels, but can
nevertheless focus his attention on the video and audio of the
15 selected inset image. |
FIGURE 2 shows a simplified block diagram of that
section of the receiver which provides the above-described screen
display and audio capability. OSD (On Screen Display) Processor
200 is preferably a bit-mapped graphics generator for creating
20 the graphics borders around the highlighted inset images, under
control of a Main Microprocessor 210. OSD Processor 200
produces image signals at Red, Green, and Blue color. signal output
terminals. Main Microprocessor 210 also receives a _video signal
from the television chassis and derives closed caption information
25 therefrom. It produces closed caption display signals at Red,
Green, and Blue color signal output terminals. The outputs of OSD
Processor 200 and of Main Microprocessor 210 are summed
together in an array of summing circuits, generally designated
215. These summing circuits may comprise, for example, the
30 well-known non-additive mixer circuit, which has the property
that it will pass the greater of the two signals at its inputs while
blocking the lesser of the two input signals. The outputs of the
~ summing circuits are applied to a MAIN VIDEO PROCESSOR unit
'2_20 which also receives Y (luminance) and C '(chrominance)
35 component video signals from a PIP unit 230. The input signals
for PIP unit 230 are provided by a first tuner 240, a first video
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A one tuner embodrment would mclude all elements of
FIGURE 2 except tuner 240, video processor 242 audio processor
15 244 and audio switch 260. In opération of the one tuner
embodiment, Main Mrcroprocessor Gi.e., .system controller) 210
~operating under control of its own software causes PIP unit 230 to
automatically display a graphics border drawn by OSD processor
200 around the exact location of the PIP inset correspondmg to
20 the user's seleetron, and controls tuner 250 to stop sequentially
tuning, and to tune continuously to the channel from which the
selected inset image is derived. When tuner 250 has completed
‘tuning that channel, the output of audio processor 254 is applied
to amplifier 270 for audio reproductron in speaker 280 Audio
25 amplifier is also controllable to turn on and off by main
microprocessor 210 via the internal bus. =
In operation of the two tuner embodrment Mam
Microprocessor (i.e., system controller) 210 operating under
control of its own software causes PIP unit 230 to automatrcally
30 display a graphics border drawn by OSD processor 200 around the
exact location of the PIP inset correspondmg to the users
-selection, and controls tuner 240 to tune to the channel from
which the selected inset image is derived. When tuner 240 has
completed tuning that channel, audio sWitch 260 is caused to
35 select the output of audio processor 244 and apply it to amplifier
270 for audio reproduction in speaker 280. Audio amplifier is

—
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é15 These summ ng @l rcuits may corn I’I se ~for exarrpl e, the 30 well -known
non-addi tive WRAPLR rcuit, which Y e prop
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greater of the two signals at its|i '*ﬁ BEENI LL

cking the | esser of
the two input signals. The output d LACERi ngf[circuits are applied

to a MAIN VI DEO PROCESSCOR uni t 220 which alsoTeceives Y (lum nance) and
C (chrom nance) 3 5 conponent video signals froma PIP unit 230. The i nput

signals - for PIP unit 230 are provi ded§)y a first tuner 240, a first

vi deo WD_.96/ 13120
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signal genera y or (o] ogessor

causes the gra? e? t °f0§E‘ C{egéétga hgggfjlt GR bey 35905“11?1&?‘8@ ccause

substituted fdhet becun dmnsrgtsalahfeadyt tened wurthei selecfed hxhahael swi t chi ng

signal. Tun 240 and tu'rlﬁé ﬁﬁ%ses u%k éﬂ--gr@?s a pair of audio
e 4

processors Z44 and 254. ssor:: Bg and Nide si ghals to
an audi o JRICTORT OCL SO 2 AR nBsed 2Buerchangeaably uhgmmcandr dreofintended

to also encompass microcomputers and dedicated custom
integrated circuits. The term "television receiver” is intended to
encompass television receivers having a display device

10 (commonly called TV sets) and television receivers not having a
display device (such as VCRs).
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A one tuner enbodi ment. woul d incl'udé atl %I émertts of - . Fl GURE 2 except
tuner 240, video processor 242, audi o processor 15 244, and audio switch
260. I n operation of the one tuner enbodi nent, Main M croprocessor
“(i.e., systemcontroller) 210 operating under control of its own
software causes PIP unit 230 to ae%ggﬁhkcally di spl ay a graphi cs border
drawn by OSD processor - 200 around the éXact |ocation of the PIP inset
corresponding to 20 the user's sel-ection, and controls tuner 250 to stop

sequential ly tuni ng, apGpafafisN€of Qi¥el B 04 StleVRid AN whi ch
t he sekected i.nset i rrag?‘%m; derived. Wen 't un%rﬁéSﬂc;e?gsga?(’)eé ﬁeérg{cps
tuni ng t hat COMPTI&INEY he out put of audio processor 254 is applied to
anplifier 270 for audigrapkizsogeaeration nnansk ¢200pforAgdneraingnpl i fier is
al so control £ 1o n ) off by main =~ mcroprocessor 210 via the
i nt er nal bué&mﬁs gig&‘%i f&ndﬁﬁggér ation.of the two tuner.enbodi ment, Miin
M croprocessor (i.e., vigeo epragessing Imean® 1(242,220) i foy proeessing cantrol of
Its own sofyng&péggﬁﬁps PIP unit 230 to automatically 30 display a graphics
bor der drawn by processor 200, around. the exact location of the PIP
i nset cotPespondi ng t BudH: PEQGessing means:(244:270) fasnprecessingean240 to
tune to theagdrnrsignal;om which the selected inset inmage is derived. Wen
tuner 240 has e e e NS " S :
picture-in-picture processing means (230) coupled to
said video processing means (242;220) and deriving a signal from
said video signal for producing an inset image;
15 said video processing means (242;220) producing a
 combined signal which when displayed comprises a video image
- of an array of inset images (100); and '
control means (210) for controlling said video
processing means (242;220), said graphics generation means (200)
20 and said picture-in-picture processing means(230);
‘said control means (210) causing one inset image of
said array of inset images to be displayed and causing said audio
processing means to reproduce an audio signal associated with

said selected inset image.
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Eonpl eted tuning that channel, audi " used to 3 5 select the
out put of aWd#s/2essor 244 and agmmmﬂl “ mr 27@C1T51‘59é{!ﬁ§f'6
¥ eproduction in speaker 280. Audio artplicfiér #s s * W 96/ 13
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to turn on and off by main mcroprocessor 210 via the internal bus. As a
further advantage, it is noted that faster tuning of the sel ected
channel can be acconpli ghe beca the. s cond tyner s ready tuned to
t he sel ected channel . g dl'he tek ews}ﬂ’?eaﬁﬂ gfg icg’rltl? G ler" and

mai n m cr ogompeisinng armnes (240t éor rtange@tﬂej/ehsmn rchandels dni at ended

cireuits. | Tolbepite aageRYs tfor HbyfR” 3eFiniig ilhpled MEHRREC

tel evision resignaly sathdifferent delayisipndehaspels;0 (commonly called TV sets)
and tel evis§on recei ver g,igotaudiy| pfockssingi hBhAY (44;290§ SpFdteises/ Midio

signals received from said tuner;
said video processing means (242;220) processing a
~ first video signal received from said tuner (240) and a second
video signal received from said picture-in-picture processing
10 means (230) for producing said combined signal;
said array of inset images ( 100) are sampled from said
different television channels; and
said control means (210) controlling said tuner (240)
and causing one inset image of said array of inset images to be
15 displayed with a graphics image to indicate selection of said one
inset image, and causing said tuner (240) to tune to the channel of
said selected inset image and controlling said audio processor to
reproduce an audio signal associated with said selected inset
image. '
20
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di spl ay; vi deo. procéssfng-netains® (242; 220) for. processing a .
video signal; 10 ' audi o processi ng neans (244;270) for proce55|ng
an audi o signal; - picture-in-picture processing neans

(230) coupled to sai d video processigg nmeans (242;220) and deriving a -
signal from said video signal for producing an inset inmage; 1 5

sai d video processing #earkhg Aslevision gpparamagoh ¢ laing o kbfurdhiessi gnal whi ch
when di spl ay@&nﬁmhlgses a video i mage of an array of |nset | mages

100 d
(100); an a first tuner (240) for tuning television channels, and

a second tuner (250) for tuning television channels in
5 a repeating sequence for providing recurring samples of video
signals at different television channels; and wherein
said audio processing means (244;254;260;270)
processes audio signals received from said first tuner;
said video processing means comprises a. first video

10 processor (242) for processing a video signal received from said
first tuner (240) and a second video processor -(252_) for
processing a video signal received from said second tuner (250)
and a third video processor (220) coupled to said picture-in-
picture processing means (230) for producing said combined

15 signal; :

said array of inset 1mages (100) are sampled from said
different television channels, and

said control means (210) controlhng said first (240)
and second (250) tuners;

20 said control means (210) causing one inset image of
said array of inset images to be displayed with a graphics image
to indicate selection of said one inset image, and causing said first
tuner to tune to the channel of said selected inset image and
controlling said audio processor to reproduce an audio signal

25 associated with said selected inset image.
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6bntrol meang, for controlling said video processi ng 42:
220), said grg%ﬁ&g generation neans (200) 20 and said picturgﬁﬁ%iyﬁé?éfe

processi ng nmeans(230); - said control means (210) causing one
i nset i mage of said array of inset inages to be displayed and causing
said audio processing neans to reprodtf® an audi o signal associated with
sai d sel ected inset inmge. WO 96/ 13120

PCT/ US95/ 13646 . 7 2. The
tel evision apparatus of claim 1 further conprising a tuner (240) for
tuning tel evision channels in a repeati ng sequence for providing
recurring sanples of yldeo signals at different television channels; 5
said audi o proceSS|ng ns (244;270) processes audio signal s received
fromsaid tuner; sai d vi deo processing neans (242;220)

proce35| ng a@'rw?r-vm— (240) and a
secon




”~
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(230) for pr&@WENAROsai d conbi ned signal; sai d PTH/E8PS3p646
imset i mages (100) are sanpled from said di fferent tel evision channels;
and said control neans (210) controlling said tuner (240)
and causi ng one inset image of said arrdy3of inset images to be 1 5 _
di spl ayed with a graphics inmage to indicate selection of said one I nset
i mge, and causing said tuner (240) to tune to the channel of ~said '
sel ected inset inmage and cgntr®| 4 n® said audi o processor to r epr oduce
an audi o signal associ %tgcﬁvm t ai | sel ected inset I mge. 20 WO
96/ 13120 8| w 8 3. The )
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'a second tuner (250) for tuning television channels in 5 a repeatin
sequence for MR ¥WESMONg recurring sanpl es of video signals a Wﬁ?&s@ﬁ
tel evi sion channels; and wherein . . .o ... . sai d audi o processi ng neans
(244; 254; 260; 270) processes audi 0 si'gnal’s received fromsaid first '
t uner; sai d video proces @g means conprises a first video
10 processor (242) for processing a video signal received fromsaid

first tuner (240) and a second video processor (252) for processing a

vi deo signal received fromsaid second tuner (250) and a third video
processor (220) coupled to said picture-in- pi cture processing nmeans
(230) for producing said conbined 1 5 signal; said array of

i nset inmages (100) are sanpled fromsaid different tel evision channels;
and said control means (23@p controlling said first (240)

and second (250) tuners; 20 spid control neans (210) causing one

i nset i nmage of said arr - be displayed with a

gr aphi cs i mage to indicate sel ection of saiqd one inset inage, and

causing said first -tuner , annd2 of said sel ected inset

i mge and control | i3ngsqi i -%@@Eﬁ_juj'reproduce an audi o signal
e

25 associated with said sel
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