MULTI CHANNEL TELEVI SI ON CONTROLLER This invention relates to a _
mul t'i channel tel evision display systemhaving a picture in pict urgzaaot._g
function and to a method of operating spid system Known mul ti channel
systens display a single subscreen within the main screen. There are al so
known mul ti channel systens mhlch have a plurality of subscreens within the’
mai N screen. The presédl ¥ DELAROt excl usi vel y
concerned with a nmenu-type nultlchannel dlsplay system by which a user can
sel ect a desired programon a television, wile watching the tel evision,
by providing a nultichannel display nDde on the television using an .
gxi Slti n@hmhgt ﬂhﬁehﬂipthbléQatéELE&o ;ammbilﬁlchanhél thelwi*sieharma&play
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display mode on the television using an existing picture in
picture (PIP) function. - In the multichannel display mode
there 1is a plurality of subscreens which are sequentially
tuned to different television channels so that a user can
select a program from ‘the displayed "menu” of sequentially

tuned subscreens.

According to one aspect of the present_invention, there is
provided a method of selecting a television channel for
disp_lay in a multi_channél television display system capable of
displaying simultaneously a plurality of television channels ( ;
at respective display 1locations, the - method comprising: |
storing channel information _corresponding to television
channels for display; displaying at -the display 1locations
respective video' pictures corresponding to the stored
television channels, wherein the display locations are
sequentially tuned to receive. video signals from a respective
one of said stored television channels to 'displ_ay ‘a moving
picture at the tuned display location; and, in response to a
channel select command from the user, whereby the user selects '
a television channel different from the television channel
currently being displayed at the tuned display 1location,



-2-.di'spl ayi ng said sel ected televi.sion channel at the tuned display -

| ocation, the nmethod further conprising updating the stored channel

i nformati on by storing the selected tel evision channel. According to
anot her .aspect of the present invention,2there is provided a nultichannel
tel evision display apparatus capable of displaying sinmultaneously a
plurality of television channels, conprising: storage neans for-
storing disphayingfosaddi osetectedpobédilryisdonel ehagned cladnndibe f druned

di spl ay; &ﬁgehb&a%oﬂ' SRRy in@EﬁBgo%E&EeP' EB@%&EQ ng r&%ﬁﬁ%&hpe the

plurality o I cturés correspon evi si-on anne
'tunerfcnstQk%ﬁlﬁﬁapéﬁéwkﬂﬁﬁFmﬁﬁﬁmml§Yaéﬁ6ﬂmﬂ&;?@ﬁtﬁ§1§ﬁ§ﬁﬁe¢3¥ﬁYﬁﬁkﬁﬂon
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di splay video pictures corresponding to the stored television channels
at the respective display locations, said tuner being operable to
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operable to output -video signals to display video pictures
corresponding to the 'stored television channels at the
respectivef disp1ay locat;ons, sald tuner being operable to
tune said _display locations sequéntially_-to-.a respective
television channel to displéy.a moving picture at the tuned
display -ldcation; and a--contrdller- having a ' control input
actuable by a user, and being coupled to the storage means,
the apparatus being arranged such that, when  the user
§enerates a channel _select7'¢ommand at the control input to
select a television channel different from the television
\_ channel currently being displayed at the tuned 'display
' location, the.selected-teie&isionﬂchannei is displayed at the
tuned display location»,and -thé stored channel information -
corresponding to the ;televisidn' channel currently being
digplpyed ~is updated : Sk-ustoring the selected television
channel. SR )

With a preferred embodiment of'this invention, a user can edit
and watch many different plctures on respectlve subscreens on
a telev151on while watchlng a -main picture on the main screen
display of the telev1slon,_because N subscreens are §1sp1ayed
on the main screén; by this invention. A user can, for
example, édit-and watch intermittently nbVing pictures on N

subscreens.



di splay of the television, because ‘N subscreens are displayed on the main
screen by this  invention. A user can, for exanple, edit and_match
intermttently noving pictures on N subscr eens. -3- For a better .
under st.andi ng of -t he present |nvent|9n and to show how enbodi nents of the
same nmay be carried into effect, reference will now be nade, by way of
exanpl e, to the acconpanyi ng dramﬁngs in which:- Figure 1 is a block
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agr.a é W w the s ?Qtla| tuni ng operation of the

nultliﬁ%ﬂﬂg? H?gﬁl §3W3H8 i gl & a flow chart of the operation of the

editor according to one enbodi ment of the present invention. In Figure 1, a
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~provided to~ control mal N screen spl a a television. The main
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threepfgggﬁg ihvBAkidn(Tl ), tuner 1 (T2) and a line input, accordlng to
contr.ol nal s €N en i npu ector . 103 rovi ded
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from the mlcrocomputer, _ _ :

Figure 4 is a diagram to show' the sequential- tuning \*{
operation of the multichannel display; and = . . _
Figure 5 is a flow chart of the ope:ation of the. editor

according tp,cne embodiment of thé present invention.

In Figure 1, a main.screen'input selector 102, controlled by a
microcomputer 100, is provided to control .a main screen
display of a television. The main screen input selector 102
operates as a mu1t1p1exer for selectlng one of three 1nputs,
tuner 1 (Tl1l), tuner 1 (T2) and a 11ne 1nput, accordlng to
control signals Q0 and Ql.

A subscreen input selector 103 is provided for controlling \_J'

- display locations in the form of subscreens;' The subscreen .
input selector operates ‘as a mulfiplexer to select one of
three'inputs, said Tl, T2 and the llne 1nput according to
control signals Q3 and Q4.

A video tape recorder (VTR) signal '(Y/C) processing circuit
104 generates a final main screen display;bY”receiving-both_a_
playback signal (PB input) from a video tape recorder and an
output signal from said'main'screeh'input_Selector 102. If
there is no playback signal from the video;tape recorder, the.
signal from said main screen'input'selector.loi'is-selected



A deeo‘tape recorder (VIR). 'signal (Y/ C) processing circuit 104
generates a final main screen display by receiving both a playback signa
(PB input) froma video tape recorder and an output.signal fromsaid main

screen input selector 102. If there 4sAne playback signal fromthe video
tape recorder, the signal fromsaid main screen input selector 102 is
sel ected - 4 - for the main screen -display. If there is a playback-
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the VIR signal [ 0CESSI ng circuit 104 .and subscreen output si gnal
fronlsald“§H%s%?E ﬁnlﬁbﬁPl ¥fector 103 and outputs a PI P video signal .
conposed of main screen and subscreen signal s through a. m xer 110 under the

cont r ol ' mc oc 00. The nlcroco ut er ,100 al so c rols
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signal for a subscreen only is generated by the renote control, the

signal on terminal STB1 is high and the -signal on termnal _STBZ S
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control s:rgamel:efrmr mzwlcwum@e;msmawmocon signal from a remote
control. The tuners 105 and 106 are used for dlsplaylng a
plurallty of channels on ‘a 51ng1e screen. If a signal on
termal STB1 is hlgh, the f1rst tuner 105 becomes active, and
if a signal on term1na1 STBZ is hlgh then the second tuner

106 becomes active.

If a. multicnannel- up/down__Signai for a subscreen_feniy is
generated by the remote eontfol, the signal on terminai STB1
is high and the signal on terminal S?BZ is low. If a
multichannel up/down signal for both the main screen and a .-
subscreen is geneiated, both terminals STBl and STB2 become

K/ high.

Then, tuner control data'(DATA) output fiom the micrdeompﬁfei
100 with the control signals STBl, STB2 controls the channel
to be selected, as shown i?i' Figure 2, regulated by a clock

'signal CLK. A store or sk1p memory stores channel 1nformat10n
for the telev151on channels to. be dlsplayed. '

A multiplexer 107, which 'receives dutput signals from the
tuners 105 and 106 and a control '51gnal' Q2 from the'
mlcrocomputer 100 is used for ‘the auto fine tunlng of said
tuners. -
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to be selected, as shown in Figure 2, regulated by a clock signal CLK . A
store or skip menory stores channel |nforhati0n for the tel evision channels .
to be displayed. A nultiplexer 107, which receives output signals: - from
the tuners 105 .and 106 and a gntrol signal @@ from the - -

m croconputer 100 is used for the auto fine tuning of said tuners. - 5-
The sel ection between the first tuner 105 and the second tuner 106 for the

auto e | e n’
s pr EhC el ion e LR, BXLRS it o A7 chF o L0088 PERERT
out pul@sdeﬁt%tbhﬁhealh‘?&elflﬁfo tundpgeriso eangpralledhBvacthes comtrod
‘SCreegignalh@z2nain screen and subscreen signals fromthe PIP circuit 101
and the character signal fromthe OSD circuit 109 afe superinposed by nixer
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chang?n ?$8n1ésP Pt channel . (CHO3) to a second channel (CH 09) IS as

follows. A sequenti al tunlng state is changed :
Figure_3, 'illustrates bit strings representatlve ‘of a ROTATE
and a STROBE function of the PIP circuit 101. ‘These functions .
are executed'in_response to the approptiaté‘Sérial bit~strings
output from the microcomputer 100. In .an embodiment having
four PIP subscreens, if a “rotate" key- is pressed during

o

sequential tuning of the subscreens, the sequential tuning is
inhibited- and the strobe function bit string is output in
serial format from a "sttobe" terminal_STB.of microcomputer
100 to the OSD circuit 109. | " |

Flgure 4—A shows four sequentlally tuned subscreens on a main
screen in a multichannel mode. In this mode, the procedure
for changing from a first channel (CH 03) to a second channel
(CH 09) is as follows. A sequential tunihg state  is changed

to an edit state by a single press of the "rotate" key of the
remote control. In this context, the sequential tuning state
means that four subscreens are tuned in rotation.  In the éditl:'
state, the sequentlal tunlng is inhibited at a state in which
three out of the four subscreens ‘are still subscreens .
(non-tuned subscreens) and . the remaining one is a moving (or
tuned) subscreen. For -example, channels _01,' 02 and 04 in
Figure 4-B are still screens and channel 03 is a moving screen.

Ln,a mul ti channel node. In thi-s node, -the procedure for~



to-an-edit stdte by a single press .of the "rotate" key of the renote
control. In this context, the sequential tuning state neans that four
subscreens are tuned . in rotation.. In the edit state, the sequential tuning
is inhibited at a state in which three- but of the four subscreens are
still subscreens (non-tuned subscreens) and the remaining one is a noving
(or tuned% subscreen. . For exanple channels 01, .02 and 04 in Fiqure
4-B are s¥®|Fhigr séaseand fcandapnnsl §e&eﬁf§vﬂ‘ﬁgrsc§”€éh as the. nupeniica
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di spl ayed on a TV screen in nultichannel node as he w.shes by using both
t he skip rrem)ry, date function and the - channel | select function and
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met hod ofedsiet es:ﬁam ﬁst@éﬂdemg@ cbRenskipomedospl 2y updatedlti channel
tel evi sion display system capable of di spl aying sinmultaneously - a
plurality  of tel evi si on channel s - at respective display |ocations,
t he met hathusnpacsongingt drd n’gheh@rrr&denh ninventmn, cCar reseondiary t:hange

televisiqne programs displayed on a TV screen in multichannel mode as
N he wishes by using both the sk1p memory, update function and
the channel select functlon and can obtain at will his

: favourlte program on TV. |



channel s for di y; displaying at the display locations respective

mu“ correspondlng to the stored television channels,
nmm" m@i lay locations . are sequentially -tuned to receive

vi*ded srgn a respective one gf said stored television channels to

- display a nDV|ng picture at the tuned display |ocation; and in response to

a channel select command fromthe user, whereby the user selects a

t el evigjag@mszhannel different fromthe tel evisi on channel currently being

di spl ayed at the tuned display |ocation, di spl ayi ng said sel ected _
tel evision channel at the tuned display |ocation, the method further .
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claine I"ai.m 1 or risin ayin main screen a.
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mherebha@wgigmsﬂﬁaaaggméy;ons conprise subscreens in said main screen. 4.
A nmethod a I imed inclaiml o furt sing. displaying on a
mai n scree YAPS AYed ?ﬁaﬂ%@l?ﬂ'ctg‘?%a MngFel ﬁegBFSt& &pl éﬁ}g :
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rece:.ve video signals from a respectlve one of sa1d stored

television channels to dlsplay a moving plcture at the tuned e
display location; and ' _ ' ' o
in requnse to a channel select command £rom the user,
whereby the ﬁser seledts a television channel different from
" the television channel currently being displayed at the tuned
display ldqation; displaying said selected television chahnel
at the tuned display locétioh, the method. further comprising
updating the stored channel information by storing the

selected television channel.

2. A method as claimed in claim 1, further comprising: in
response to an edit command from the user, entering an edit
mode in 'which further sequential tuning of the display .\Ji
locations is’ inhibited while the channel select command is
supplied; . |

3. A method as claimed in claim 1 or 2, further comprising: .
diéplaying on a.main screen a video picture corresponding to
one of the stored television channels, wherein said display

locations;comptise subscreens in said main screen.

4. A method as-Claimed_in claim 1 or 2, further comprising:
displaying on a main 5creen'display a video playback picture,
wherein said display locations comprise subscreens in said

main screen.
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6.. A nultlchannell tel evi si on di spl ay apparatus capabl e of | a
S|nultaneously a plurality of television channels, conprisin !ﬂ ﬁ ”””'I
means for storing channel i nformati on correspondl I""
tel evisi.on channels ‘for display, a plurglity of display | ocati ons "

di splaying a respective plurality of video pictures corresponding to the

tel evision channels; a tuner for locating television channels according to
t he chanr&l i nfar nmﬁh:dﬂ saor edatimedaiich memﬁem a@ﬂaﬂperahbeeﬁn the

out put a ures rrespandi.n
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Idcationsto aniwpdaber commagdofepmbeeusertune said display |ocations
sequentially to a respective television channel to display a noving
picture at the tuned display |ocatiaon;, and_a controller having a control
i nput act@abl A bR kichanngl Beleyicdon c8ifeleNe WRARREUFRARPARIR OF

appar at usa Hep gy Brigj agg ek 1eslecudaly  ahplurBeibgelofiereléy £Sicn Clohdnglels,
sel ect connand af_the control input to select a tel evision channel

di f f er ent€® 9?%&* Yhe television channel - currently being displayed at
the tuned dispdéraggel ocateznsg fhe setectingtel ehainEl chadnébrimation

i spl yedatrédpohdned €hopbikvlgesh 8aRt1 sl B6; igpedy, channe oo

i nformation respo evi sion chann currently bei ng
di spl ayed is %pdniﬁaagythoMﬂu;Q#ﬁ?%@Yecﬂ@éaFépéﬁlsﬁﬁi(ﬂﬂﬁm@13Y¥ng a
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i nhibit  further uential tuning of 'the display |ocations by the

tUQ‘/II1P Yﬁ§%°?oc ANBBLE: conmand at the control input. -0-

- a tuner for locatlng television channels accordlng to the
channel information stored in said storage means- and qperable
to  output video signals.' to display video pictures
corresponding to the stored television channels at the
.respective display 'locations,' said tuner being operable to
tune Said display ldcations; sequentially to a respective
television channel to dlsplay a nmv1ng plcture at the tuned,
~display location; and .

' a controller having a control input actuable by"a user,

~and being coupled to the storage means, the apparatus being o
arranged such that, when the user generates a channel select
command at the control input to select a television channel

L different from the television channel <currently being

-displayed at the tuned' dlsplay location, the selected
telev151on Channel is displayed at the tuned display location
and the stored channel _1nformat1on corresponding to the
television channel currently belng dlsplayed is updéted by
storing the selected telev151on channel. )

7. Apparatus as claimed in-claim 6, in which said confroller
is operable to inhibit further sequential tuning of the
display locations by the tuner in response to an edit command

at the control input.
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atus ‘as claipmed in claim 6 or 7, in which the controller,,

pdate the ‘stored ~channel |nforrrat|on in response’ .
m”m generated at the control input. 9. Apparatus as .
of claims 6, 7 or 8, further conprising a nain screen

sai d tuner bei'ng operabl et tune said nain screen display to one

eV|S|on - channel s corresponding to the stored channel

i nfornmati on. Agaratusa_sclalmed inclaim9, _further gprlsmg a
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di spl ayontooal i bmpguni th a rral n- screen video signal output fromsaid tuner
to said main screen display, whereby said display ‘| ocations conprise

subscr eens
her ei i des

in said main screen_display. 12. A nmethod substantially as
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dr awi

une said main scre

television channels . corresponding to the stored channel

information.

10.

video player input, ‘said screen t;iner_ being operable to ‘tune

said

video player input.

11.

Apparatus as claimed in claim 9, further comprising a

main screen display to a video player signal at said

Apparatus as claimed in ‘any one of claims 6 to 10,

further comprising a video mixer arranged to mix said video
signals for the display locations with a main screen video

_signal ou'tput from said tuner to said 'main screen 'display}

whereby said display 1ocat10ns compnse subscreens in said

main screen display. . : - : : _

12.- A method substantlally as herein descrlbed w1th reference
to the accompanylng drawmgs

13. Apparatus substantially as = herein described with
reference to the accompanying drawings and as shown in -Figures
1 and 4 of the accompanying draw1ngs.
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