CHANNEL SAMPLI NG SYSTEM The present i_nvéntion relates to a channel sanpling
systemfor use in a television receiver. An enbodi nent of the invention

relates to television receivers having picture-in-picture ai;l—-i L¥ ip
Many nmodem television receivers have Rgicture-in-* picture gﬁ b o] 8 .
"PIX-IN-PI X") capability, that is, the capability of conbining video

signals fromtwo different sources to produce a signal which when displ ayed

includes a first program i EANNEIN SHMPMING &YSTEMANd a second programin a
séebndary (inset) viewing 10 area of the sane display screen. It is known

Tinthe art to produce a nulti-picture ("multipix") display by generating a
3x3 or 3x4 nmatri xThe prelslendt iinvefition relates ftoaagerhpnoedr sampliage smal |
still pictures are produced by storing a series of "snap-shot-Ilike" still

5 i mages t 8ysBtem fotti Useayini B dfe lmvitsiions vepsivera f Areembpdid mente ofal
between frames. It is also known to use the nultipix technique to inplenent
a "channthegiinyentipn redates donteleyision yeceiNeER BAYAREys an array of
still inset images representative qof the prograns on each of the channels
i ncl udedPERtYrecin—Pistuge sepabddditdct ed channels (i.e., a "scan" |ist)

stored in nenory. | y WaLLi atd t:he tuning of a
channgl, waiting axfﬁge" eﬁ@e?eﬁﬁ%ﬁ\ﬂgﬂégsﬂ#gﬁ hﬁgé ggﬁtgg?r%@ t he tuni ng
oper at i opicteteo((REP'a oF arfﬂXJﬁNrP&Xo) foapability; '@Ré_riﬁ’elﬂ,left%ﬂﬂbgllt)hé)fnext _
channel ¢ombiniag 39880 ! sizhalf ol tWo diffdréntT8batcesOto | prodiee2a Of this
.type, cgg)turf:d rq‘m 1& t I.evism .chanpels, s illustrated in-prior art
(@ are Signal Jubich gwhen displayed, duclidesca, Brth FEOSRM B @eimatns; on
progr ansviewingr asewCande ac becod inr 8 sdcvonddrynlinyer). viswinga system
S knomalfro&tﬂ}e? %V%_SG?S vi deocassette recorder, sold by Thonmson
consbRerd R0 r Bl & mg {Yspiay, ﬁcﬁﬁ?'};tnapol I's, Indiana. According to the
present invention, It herknéwnpinvibdedrt toeprducieoa madt-pietuxeonpri si ng:
tuner- depfipkd JiEMAY BYY pBHeAltidd 13x300r ' $5£ thhltx f small still
(i.e., freeze-frame) pictures. These small still pictures are produced
by storing a series of "snap-shot-like" still images to form a display
- 15 of pictures having a fixed time interval between frames.
It is also known to use the multipix technique to
implement a “"channel guide” or "channel sampling” feature which
displays an array of still inset images representative of the
programs on each of the channels included in a scan list of
~ 20 preselected channels (i.e., a "scan" list) stored in memory. These
< displays are produced by initiating the tuning of a channel, waiting
a predetermined time while the tuner performs the <tuning
operation, storing a frame of video from that channel, tuning the
next channel from the scan list, and so on. A 3x4 matrix of images
25 of this type, captured from 12 television channels, is illustrated in
prior art FIGURE 3. In addition to the images corresponding to the
television programs, the respective channel numbers are also
& displayed. Such a system is known from the RCA VPT-695
' videocassette recorder, sold by Thomson Consumer Electronics, Inc.,
30 Indianapolis, Indiana.

According to the present invention, there is
provided a television receiver comprising: tuner-
demodulator means having an input for receiving a



plurality of radio frequency signals and having a control input for
receiving a first control signal, said tuner- denodul ator means tuni ng one
of said radio frequency signals in respon;z to said first control .signa
and 5 produci ng a detected video signal refromat an output; nepory
means for storing data representing a first list of channels and a second
list of channels, a plurality of images, including respective channel
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t uner - denodu nmeans rocessi ng neans sal

means producthgnnedss afd efalql'&stli@&"lthﬁimgs isjmiltaneansion sisplayable h')

manual i gpti a&aoah esmeeﬁﬁdif B a ViR Osdfedtion %@m%
recei ver, 30 ai d _control” means cau5|n%ﬁﬁ%"§%the first st to :

be sel ected &p8hk b&ﬁaﬂmalw dndtigble, hy and §¢%?°‘?
sel ected upogfpener seednd31ist being auhﬁﬁa&imlryeritniaﬁdmlwent i on

further includes a dis SCr ee wher ei n stor| n apre det eierangd armunts

of video sig SVeFeBPe ntify ¥4 v"Urqu: ns. coup
said output of said tuner-demodulator means
15 (i) ~ for receiving said detected video signal,
(ii) = for storing a predetermined amount of said
video signal from each channel of said flrst-or
_ second list as one of said images, and
(iii) for producing a display signal which, when
20 : ~displayed on a display'screen, simultaneously
displays in respective locations the said
plurallty_of 1mages of whichever of the llsts
is selected;  and _
control means for controllinglsaid tuner-demodulatOr'
25 means and said processinggmeans;. _ '
A) = said control means producing the said first .
contrel signal ih-response to either.
a) manual initiation by the viewer or
_ b) power-on of the television receiver,
30 B) said control means causing -
a) the first list to be selected upon said -
manual initiation, and '
b) the second list to be selected upon power-.
on.

35 An embodiment of the inﬁention further_includeg
a display screen wherein storing of pre-determined '
amounts of video signal representing said plurality of
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I mages i s acconplished while said display screen is not displaying an i mage
subsequent to power-on. Illustrative apparatus, as disclosed herein,
according to the said enbodi nent of thésinvention, for 5 automatically
initiating the "channel guide" node of Qperation when the receiver is
turned on by a user is highly advantageous for several reasons. Sonetines,
a user may not know what is "on" (i. what progranms are currently
avai | abl eﬁ:argeé A RBcomsIh sHed a&ﬁﬂ@ts&@fﬁma lgéi%ér?aié"ﬁo@VOI ds the
10*hece35|t% haV|ﬁ§}tp scan uentlad§¥ through the channels. Because a
B eﬁﬁh? while the receiver is

“warmng up”, this tyjf;derdehe fHhpRcreus! aid r}gj_s’a‘gﬂ?ééd)rﬁélge_{ﬂe vi deo
anne

i mage for each channel to be dis Iayed in the ch uj de array Thus

the user AGSORHIMG, KR the (3piR) W’éﬁﬁﬂ?l%a‘f-hﬁﬂﬁ'%ﬂ*t@m \Aﬁ‘?!?n up” for
t he chagnalutpmatcl ¢l X1} ainithating the asshariisl aguicg» manual |y activates

maarm upnodd € @%g@&@hog,&gpepyaﬁgwgf ﬁh@f@‘fé Bn, Byod, bgrds o, ©

r ef er ence highly alnsagm foy severak reasons.e omatimeama)rqnm:ymay dr awi ngs
| nvent | on Ok SR What'1s "R (.67 WHAE prdgRanduie gy Rpsndbg D 1 Ne
prior art| fop yieydag) 4‘%’ &hgeagmm%gcum ngﬂm fatyreGam &th# and 5

i | lustpat ae&éwaétt snasiiﬁy f9 fan! iseq ﬁeﬂﬁal%cﬁﬁbhgh PhOIERanAds, t he

£ Fl RF
(S5 gnar o BHSCAESE | & VIEWaRleRRICUIE i3, BOY SYAIAB, ToF SOVERAL: SOROIDI | 102 -

30Tuner awdiibd | the 1 ficeiver ds s"wanning ap’ arthﬁztanqntsl uledefoxcontrol of a
2323&,?3”%ﬁ%ﬁm@*éné%@‘%ﬁn?ﬁﬁﬁ%%gs“ﬂé&%sﬁs‘h eah Chaict 18, b4
control bdisplaged inuthe channall gmd%t amy. i sThusit tbmmrb;ioascnot thavieer 110.
Controhbefo lvAit Wi AAdTAYNLE thn€! &fIOP "WHHT Up"Ofor the channel guide

display, as is_the case when a user manually activates the channel
guide operation when a viewable picture is obtained after "warm-

up”.

For a better understanding of the present
20 invention, reference will now be made, by way of example, to

the accompanying drawings in which:
FIGURE 1 illustrates, in block diagram form, an
W, embodiment of the invention. -
FIGURE 3 illustrates a 3x4 matrix of images known from
25 the pnor art, but useful in understanding the invention.
FIGURES 2, 4, and S illustrate flowcharts showing
~ portions of a control program for the microcomputer of FIGURE 1.

Referring to FIGURE 1, radio frequency (RF) signals are
applied to an RF input terminal 100 of a tuner assembly 102.

30 Tuner assembly 102 selects a particular RF signal under control of a
tuner control unit 104 which applies a tuning control signal to tuner
assembiy 102 via a wire 103, and  applies bandswitching signals via
a control bus 103'. Tuner control unit 104 is controlled by a
controller 110. Controller 110, which may be a microprocessor or

35 microcomputer, includes a central processing unit (CPU) 112, a
read-only memory (ROM) 114, and a random access memory 116.



35 mcroconputer, includes a central processing unit (CPU) . 112, a read-only
menory (ROV) 114, and a random access nenory 116. Controller 110 :
recei ves user-entered control signals fr a |l ocal keyboard 120 and from an
infrared (IR) receiver 122. IR receiver 122 receives and decodes renote
control signals transmtted by a renote control unit 125. Tuner 102
produces a siGprtroler a0 nteeeivedi atser-entzredncyn(rok) signdlsafpbiresa ilbcab a

processi ng uryeﬁ,ga,gpd (Al oth ;.end?ﬁfrg@qmt@;é&wc{ryfvﬁ Stmeré&léﬁ !

circuit, and €0 detector, soun yi ng stage.
Processing urli22 IQQelﬁ\!PédG%és acmuamptm geatrel grignalst \y;ansdngteéjg ¥
carrier signgkmol®ecoRtbl @it qgs SI gnal is applied to an audio si gnal .
processor unit 135 whi clﬂ}ﬁ ncl §§ audl o det ct(t)r and a st& o decoder. '
Audi o si gnal processor 1 EFB ReSs. & 3L | &4 ¢ ILeEe ’g‘fﬁ? audio ¥
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al Yeqii V
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conponent si §HA p‘l‘-l’y? @g Ypr uc&ﬁdi’@g%?%lalg raéﬁ;ﬂﬂﬁ\if “%ol nput -
ports A and B:gn[alsa mlcbtappéwsnthqzmcaupar(Eflﬂquakemaslﬁ&g'onnsaumso “PIP unit
150 | nel udes prBRGASA°T T |ARRORilchlr BOpERsMe B5iCN0 S fHBRuces

signals, and bus T nterface uni onmuni ca
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118. 140 which produces a luminance Y s1gnal -and U and V color
component signals. A video input terminal 142 labelled AUX IN s
provided for receiving a baseband video signal from an external
source. The externally supplied baseband video signal is applied to
a second decoder unit 144 which also_produt:és a luminance Y
signal, and U and V color component signals. The respective Y, U,
and V signals are applied to input ports A and B of a plcture-m-
picture (PIP) processing unit 150. ' o
' PIP unit 150 includes a processor unit 150a for
processmg the applied video slgnals, and a control bus interface
unit 150b for communicating with controller 1_10 over a serial
control bus 118. Serial control bus 118 couples command data from
controller 110 which controls PIP unit 150 to produce an image for
display having a main (or primary) picture and an inset (or
secondary) picture. Under controller command, via serial bus 118, - = - -
the PIP: function may be ‘enabled and disabled, and the inset picture |
may be displayed, for example, in each of the four corners, or in. s
several other areas. Also under controller command via serial bus
118, PIP unit 150 may be controlled to interchange (swap) the main
and inset television images. o -




-

the PIP function may be enabl ed and di sabl ed, and the inset picture may be
di spl ayed, for exanple, in each of t four corners, or in several other
areas. Also under controller conmmandvia serial bus 118, PIP unit 150 may
be controlled to |nterchange (swap) the main and |nset teIeV|S|on | mages.
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appropnate ‘command over serial control bus 118. . PIP unit 150 has

20 a V IN input for receiving vertical rate synch_romzing signals and
an H IN input for receiving horizontal rate synchronizing signals
from sync separator unit 160. Sync separator unit 160 also couples
horizontal and vertical synchronizing signals to respective input
termmals of controller 110. |

. 25 IR receiver 122 receives IR sxgnals transmitted by a

remote. control handunit 125. Remote control handunit 125
includes keys generally demgnated as 202 for entering the digits O-
9, for entering "channel-up" and “channel-down" commands and a
key 204 for turning the receiver "on"™ and a key 205 for turning the

30 receiver "off." Remote control handunit 125 also includes an array
of keys generally designated as 210 (labelled PIP CONTROL)
including a key 208 (labelled ON/OFF) for turning the picture-in-
picture function on and off, and a key 212 (labelled MULTI), the
operation of which will be described below. 'Remote control

.35 handunit 125 includes therein electronic circuitry (not shown) for
encoding a signal to be transmitted by an IR diode in accordance
with the particular keys pressed.



30 receiver "off. Renot e contr ol handunlt 125 al so includes an array of
keys generally designated as 210 (labelled PIP CONTROL) including a key 208
(labell ed ONVOFF) for turning the picturésin- picture function on and off,
and a key 212 (labelled MJLTI), the operation of which will be described
bel ow. Renpte control 35 - handunit 125 includes therein electronic
circuitry (not shown) f FIGERBJ] ngsa Bichudds an bperatings pomterdsbpplayn 198,
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stored in nenory us?ﬁr he | channel |n a list of
active channels as det ored 59"13 meweema}w ch anne sampling operation,

a brief descrlptlon of ‘manual actlvatron of channel 'sampling mode
of operation is. helpful '

' When 2 user presses MULTI key 212 controller 110
controls PIP unit 150 via serial bus 118 to enter the "channel
sample" mode: menuoned above. " In the channel sample mode of
operatron controller 110 supplies - band selection and tunmg srgnals

to cause tuner 102 to tune the lowest channel stored in a scan list == -

previously stored in . memory by a user, or “possibly the lowest
channel in a list ‘of active channels as determmed by a prevrously
activated search for acnve channels (i.e., autoprogrammmg) '

In the U.S,, televrsron channels are “allocated to
respective radio frequencres in accordance with one of ‘three
different standards. ' Broadcast televrsron frequencles are assigned
and regulated: by the Federal Commumcatrons Commission (FCC)
Cable companies, however employ a second standard by which
some cable channel frequencres are shghtly offset from the FCC
broadcast frequency standards, or a third standard by which some
cable channel frequencies are grossly offset from the FCC broadcast
frequency standards. So-called cable-ready television receivers use
a search algorithm to locate the offset cable channels. The search
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to the ot voupled to controller 110 via a line 132 to an input terminal AFT I

of controller 110. Controller 110 samples the AFT signal during the

tuning process, after a new channel has been selected. The AFT

signal exhibits one of two states. indicating increasing tuning

frequency and decreasing tuning frequency, respectively. When

the amplitude of the AFT signal changes from one state to the other

then an AFT crossover is detected, indicating that the frequency of
W the IF picture carrier is near its nominal frequency (i.e, 45.75 MHz

in the U.S.), then the tuning of the new channel is considered

complete.

When controller 110 determines that the tuning of a
new channel is complete, it causes PIP unit 150 to acquire and
store, in video memory 180, a frame of video from the video signal
applied to its A input (TV). This is described in greater detail in the
above-mentioned U.S. Patent 4,914,516 (Duffield). After issuing the
acquire command, controller 110 delays for 50 milliseconds to
ensure that a full frame.of video has been stored. Controller 110
can then cause tuner 102 to select a second channel. The use of the
AFT signal as a feedback signal indicative of a completed-tuning
condition, results in a system which is able to fill up the individual



t hen an AFT crossover is detected,
picture carrier is near its nom nal
then the tuning of the new channel is co
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V\D Lnventl on. con automati c

" initiation of ey ’Fhe trlrst 12 1mages are preferably not store in memory

while the second 12 are displayed, m order to reduce the amount of
memory that would be required. '

' The present invention concerns automatic initiation of
the channel sampling mode of operation. Referrmg to FIGURE 2 in
response to the detection of a power-on ‘command (step 210) the
operating power  supply is activated, ‘which in turn activates the .
receiver. In response to the detection. of the °* 'operating power
supply ready” signal (230), controller 110 simulates the reception
of a multi-channel start command( step 240), and proceeds to the
section of the program code illustrated in FIGURE 4, for controlling
the channel sampling mode of -Operatioh'.' The section of the
program illustrated in FIGURE 2 is not reentered unless and until
the television receiver is turned off. Description of the program
steps of FIGURE 4 is identical whether the multi-channel start -

command (MULTI) is simulated in response to the turning on of the

receiver, or whether the command is actually generated by a user.
The flowchart of FIGURE 4 is entered at step 400 from
the keyboard decoding routines. At step 405 a determination is
made as to whether the received keycode is ‘the' MULTI keycode. If
not, the routine is exited at step 495. If the MULTI keycode has:

i ndi cating that the frequency of the IF
frequgncy (i.e, 45.75 MHz in the US.),
r§i dered conpl ete. Wen controller

L 4

Q



t he channel sanpling node of operation. Referri ng to FIGURE 2, in response
to the detection of a power-on comran step 210) the operating power

- supply is activated, which in turn activates the receiver. In response to

N )

the detection of the "operating power supply ready” signal (230),
controller 110 sinul ates the recegtlon of a nmulti-channel start corrmand(
step 240) ,begwd reeeiveddshen thee ¥ESt path ds takenpte glesisionddiampndt4@ed i n
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step 405 3)1% id?éqn e'rstlf@d@utﬁﬁlétib 1 &ﬁﬁgiﬁge'fﬁﬂf}nbﬁﬁ%ée |'s the

MULTI keyco e routine is_exite e MILTI
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rogr amre t h I
\a/at ghes gtgi:tvlmﬁ%‘ r%d%s% tb 8661;5]9@"“13&%%1%1 %Hﬁlfilirfg"%nbﬁ%

sanpl i ng LAY °c§?m§1 ling plfﬁéﬁg\éﬁghg &gﬁlcﬁh?‘i"gﬁéexc #ch{g t!ﬂeg to the
vnh ewer, (of ﬂneswparawt,t hhemal @éanrrMesxgayanaheu?n phistied u&ﬂdgﬁg:‘ ﬁgl by
tsarGrprlsﬁ[:; chﬂc?tl(gnr%{}ﬁ{e v?ﬁcﬁg# %sél‘ﬁ”gga ﬂ% d&ﬁlgﬁe&(ﬁﬁg &: éggchannel S.
Progr ammi mgceiveti s separate, alternate, scan list may be acconplished with
the aid of a menu WR&Glraihgdts theY Adwihatt Of FFRGURESE! $48ed mEhfory

180 is cleared to a blank background (step 425), the audio is muted

(step 430), controller 110 begins the task of looking for new

channels (step 435), and the routine is exited. The task of

beginning to look for new channels entails setting a flag, such that

whenever a new channel is tuned, the program segment illustrated
. in the flowchart of FIGURE 5 will be executed. If at step 410 it was

decided that this was not the first page of images, then the NO path

is taken to step 440. At step 440 controller 110 issues a command

to tuner 102 to begin tuning the first channel in the next set of 12

channels in the scan list. In step 445 video memory 180 is cleared

to a blank background and the program is exited.

The routine, illustrated in FIGURE 5, to process new.

channels during the channel sampler mode is entered at step 500

from the new channel number routines. At step S05 a decision is

made as to whether the automatic fine tuning (AFT) has locked (i.e..

is the new channel fully tuned?). If not, then the program loops

until the AFT is locked, at which point the YES path is taken to step



receiver. Returning to the flowchart of FIGURE 4, video nenory 180 is
cleared to a bl ank background (step 425) t he audl ois nuted (step 430),
controller 110 begins the task of | ooki @for new channel s (step 435), and
the routine is exited. The task of beginning to | ook for new channels
entails setting a flag, such that whenever a new channel is tuned, the
program segmdi0. i | Ausstept 210, thet aeqhirewcoramand i§| BdRE e RIP lunie 1605 cand:d.

If at step 4 it was decided that this was not the first page of images, '™
then the NO path is taken to step 440__ At step 44Q controller 110 issues A

command to t @kegrampis; adwangced tansien SRO. f iInsstephIRNel a i channel nawmbes: isof
bl ank.backgr 8331‘5523%"?‘* the cutrBnfly Rt chaifel TP SkoWip ind the “apger 0t
P oore o o g ey 5 B Sh@vidunl inagesh of IGHIEE XAt e 33k

entered at sSGpnﬁmsdomnl\ debayndsv exezared touehsurer chati aeﬁullAfraatemeGﬁdao
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until the: AFiastschannetoof she \pageh gbinat, the nexs ghannelsin dherscam distgs 10

510. At ste rm i r 0oFltReal sthe
programis g vanc &?OSSG)' g &Bmfﬁeg{lgﬁ gﬁ%ﬁnél oﬁéﬁﬁe?“ﬁreagg?aﬁqdl spl ayed
for the currtHed éséﬁarﬂﬁ'éil "Q%lsroé'ﬁ'é\ﬁnlfr exited @t pstepr g )corner of the
i ndi vi dual Images of FEGIREfown Afrofi ahe5 ﬁoa & 16 | dausec tel chaitinudis

B ¢

ado ot st opiBdRfifg’ B tmtdiéplayﬁ?sm@f"pﬁa it SRR 1S O

not, the nextunehanchanmnel biyeasviewdri stHoweVemett (Stlmweiiﬁﬁr):cogmzsd thzttext

first channepgf ngg)eﬁif?pf‘é‘tthgﬁ%n dyist"F o Shie e) iR e eout i ne 1

exited at ste r1or art cause _
continuous uwpdatedgfor a rpredetgymiped periodcphntime.,i foryeexample 30 dered to

tune a channgle diﬁd a atiEViRen EM&V‘Eﬂner‘ t102s t@eﬁﬁie” th@C%@'éﬁﬁ’nﬂélat it rray be
desirabl e that confrol | er 1% cauls] t he i mages to
previously watched by the viewer.
It is also herein recognized that it is desnrable to abort
the channel sampler mode of operation, and immediately tune a
channel in responsé to a- channel change command issued by the
user, regardless of whether the multi-channel start command was
received - or simulated. ’ ' '
- Although the use of the AFT LOCK s1gnal set forth in the

above-described embodiment is “preferable because of the shorter

time required to assemble the 12 image display, the invention may =’

also be practiced with the use of the simple time delay as known
from the above-mentioned RCA VPT-695 VCR. As an alternative to
the AFT LOCK signal, one skilled in the art will qulckly realize that
other signals, such as a Valid Sync ‘signal produced by synchronizing
signal detection circuitry could also be used to practice the
invention, because a Valid Sync signal is also indicative of the
- completion of the tuning process for a particular channel.
It is also recognized herein that many viewers do not
‘know what program they want to view when they first turn on
their television receivers, because they are not aware of what
programs are currently being transmitted. Thus, the channel
sampler function is most desirable at the time when the receiver is



updated for a predeterm ned period of time, for exanple 30 seconds, and
t hen cause tuner 102 to tune the |ast .channel previously watched by t he
viewer. It is also herein recognized that it is desirable to abort the
channel sanpler node of operation, and i mediately tune a channel in
response to a channel change conmmand issued by the user, regardl ess of
whet her t ltermad ton. chMamzy wiesvers carenandwazs thac ctheedurcer wifntheat ed. Al t hough

the use Olteldisil eCEoes! 8 Fulerubhiblial widhn 20eear Siidipd erbodi ent

|$«»pref erag ecause 0 asse e the 12
. i mage di srsn'dllse‘t’WS wfcHie dHrning ansef libepw.!\%‘tlﬁtﬁu rggeiverhe Lhgseof the

Sinpl e ti RReRRreYreRard AN ok dth therhiivpayRa! pRitate RA AP TndRatidaR As an
al ternatlvg%to t he /ART. LOCK sjgnal, one Skl| ed |ayt he;r rt W1 quickly
gha

s realize t 3Rt ShRelelSyigion sreceiysn i operafipnpl Hr QAN
synchr oni xiewess greonemisiyt believe rihat ttheyceisi alaip foe aspitttre ptbact ice the

of the & 3HPﬁggﬁlﬁgfé’?%V‘?’E#“’%ﬁéaﬁll?‘t'ﬁ#‘%' iﬁ%ﬁh%" bR pukgomibog o "
herein t hfcelntigt heehas sodwartof tnd@ seeands fgr dhe t picjureambe GOVI ew when
they Tirsidrif NupNbefire lgsﬁh% E(ﬂﬁnﬁ?ll?gén\sfﬁéﬁr Pswustﬂsm not aware

.of what prograns are current annel

sanpl er f [GEOSCONTRh Nite ea a‘ta‘% ranother: Suserondse forcth G/er i s

turned onchahiély sanfpler Sfuanwounwaﬁee Pémﬁé’d? béftﬁ"e bk che sabewaSI on
receiver | Wi t hi n se\zral red mllis Rds of the

f ||
\turni ng oﬁﬁﬁ'l"u hg ’{.Ells @?OF 43y é%‘éql\f'ewal Hgsgem) wEay F%engr B8 nDet of

‘the di spl ayedewert ure as an indication that the television receiver is
operational Iy ready:, t I t they
nmust walt for a pic ﬁrae- o"dé%pe‘g% ae'¥ore 5‘3%%°?qa?#§h‘ﬁ’é$& i%ﬁﬁ&?

m si nf or nhaty theweproegys f ok sampling ctheagvailable tchannglsus spedformetlor t he

- picture tyfld Qheassedn bFf e tb&%%lBﬂ Ee&ii@@f‘% gﬂ? cﬁinﬁﬁ Eanngomthe

renote con upi t n wau sec or t

sanpl er, fﬂfwc’g‘PoH‘qtﬂr%éugﬁrPﬁT EEf Pituge fubg e’ég o3 “P (ie-
when it begins displaying a picture), the multi-channel images are
immediately displayed. .

The term “television receiver", as used herein, includes
television receivers having a display device (commonly known as
television sets), and television receivers without a display device,
such as videocassette recorders (VCR's).

The term "television receiver” as used herein is

N\ intended to include television monitor/receivers having an RF tuner
and baseband signal input circuitry. -



channel. This 12 to 15 second waiting perlod may seemtoo long to a viewer.
In any case, it is an advantage of the subject invention that the process

- of sanpling the available channels is perfgynmed while the screen of the

tel evision receiver is dark during warmup the picture tube. Thus, when
- the picture tube "lights up"(i.e., when it-begins displaying a picture),
the nulti-channel inmages are.inmediately displayed. The term "tel evision

receiver", as usegggéh@ép, includes tel evision receivers having a display ;3
S

 device (comonly tel evi sion sets), and tel evision receivers

wi thout a display Hevick, tehehiasonuneoeiveetcempnésingns (VCR s). The term

"tel evision receiy Pﬁdéﬁ8§¥£§E8fnmé§ nﬁgggﬁﬁd iﬂgkudQO}eIeV|SIon

noni t or/ recei vers havin uner base i nput circuitry.
CLAIMG:S5 1. vecelwing; @npue%éwéy esrrzsadspngreauﬁeﬁméﬁ@aé gt 8ndneans

having an i névimy. 5 contfsreiﬁpﬁﬂ foP! peakitving’ ar #drstf coaeesly Si gnal S
and having a cpontrol

t, for a first control si naI sgq
tuner-denndul%&ﬁﬂa%edﬁ§ #uﬁ?ﬂﬁraﬁ BguggFﬂrrﬁﬁFBsfg upding.on 8ﬁaF§1Fn
" response to sradiéi fréquentyosighabal inntesporisei g saddtfdrsﬁ controdi gnal

First 1 st of® rymahofis HtSshe B ' delBaBa flambre1BHatTtAGERRCEITAL 0.7

i magesiOi ncl tai rRMeRRBECti ve channel nunbers, “fromthe channel s of- each

list being 15 ﬁéﬂ%ﬂr%&&ﬂé'!’oﬁ'@%ﬂﬁé' @ata ﬁésregeﬂuh sgl egiisen by a
vi ewer, select] on of the i Ilst belnggnﬁﬁﬁg 8¥ itia Ie by the viewer
o] cdrl

and sel ecti ont¥ ?|§P bBi AECS PRAPEA&Ml e at  power - on
of the receiver,; 2@-pluralltypOﬁcﬂnageg,ntnoiudmnglréspectawé chiapnie10f

sai d numbers, from the channels of each list being
15 simultaneously dlsplayable to ‘aid channel selection by a
viewer, - s ' '

selectlon of the first list beinq manually 1n1t1ab1e
by the viewer and selection of the second list being -
automatically initiable at power-on of the receiver;

20 oo processing means coupled to said output of sald
tuner-demodulator means: : .
(i) for receiving said detected video signal,
(ii) for storing a predetermined amount of said -
.video signal from-each_chanhel_of said first or
25 - - ‘second list as one of said images, and
(iii) for producing a display signal which, when

displayed on a display screen, simultaneously
displays in respective locations the said
plurality of images of whichever of the lists
30 'is selected; and
control means for controlling said tuner-demodulator
means and said processing means, '
A) said control means producing the said first
control signal in response to either
35 a) wanual initiation by the viewer or
b) power-on of the television receiver,
B) said control means causing
a) the first list to be selected tpon said

* ¢ L M S5 *
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(o

t uner - denodul at or nmeans (i) for receiving said detected video signal
(i) for storing a predeterm ned anount of said video signal from each
channel of said first or 25 second list as one of said
i mages, and (iii) for producing a dis$lay signal which, when displayed
on a display screen, sinultaneously displays in respective |ocations the
said plurality of inmages of whichever of the lists 30 IS
.selected; apgngRIt {AitIBRDSKH] Ohpgontrol ling said tuner-denmpdul ator neans
and-sai d processing neans, A said control peans_producing the said first
5 control signal in restnsetPS geeapd %55t to be selectgd upgpnpgrer-
ihitiation by the viewer oenb) power -on of the television receiver, B)
~said control means causing a) the first list to be selected upon said
- manual initiation, and b) the second list to be sel ected upon power- on.
5 5 : 2. t el Bvtelevisioni vreceivevr dcagrdingl tonclaimr Lher

i ncl udi ng &éﬂé@vlﬁ&i&&ﬂggvg %Qé%%wgeaf FherdEhoLEbpifogpunt s, o

vi deo si gna ggresentin | fragés I's acco d while
sai d di spl Bre e%ﬂrmsnﬁ t 28PYn ﬁyPﬁgvé ePnﬁggnéﬁb§€3€§ﬁ9ntbnﬁoﬁéidon 10
3. A te'Gﬁlﬁt&ﬂlffcéfVfﬁa@éésiénééébhylﬂéhéérﬁhﬂh&fQéEdd&§§b199d W th

f to th
reterence éﬁregnafgon an1s 1ay1ng gn image subsequent to power-on.

\,) 10 3. A television receiver substantially as

hereinbefore described with reference to the accompanying
drawings.
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