_; e3eUPPQ SLXSOT6TTUj v223 Decenber 2002 | MAGE DI SPLAY APPARATUS FOR
+SI MULTANEQUS DI SPLAY OF PLURAL | MAGES The present inventi (23 méﬂemueszom an
i mage display 5 apparatus such as a television receiver,

particularly to an image display apparatus for displaying snaymmmmwmmmummy
i mages as inset images in a larger main image which is displa
her et of ore been custonmary to display 10 smaller auxiliary inmages asssishrsets

in alarger main inage on a television receiver. For exanple, as shown in

56 of e secomanyng orew s, e seal e doun 206 R

di splayed fully on a television displayll5 raster, or as shown in Rig,.2 of

t he acconpanyi ng draw ngs, o of _scal ed- down auxi | i ary inmages s
- s19 may be displayed on a [}gxgg g?%‘ﬂ“'ﬁ’l BATW8ter. Such an auxiliary

i mage di splay node ammxmwwswrsn@ueosemwmn IERGES/er to confirm
si mul t aneously the images t hat are being 20 broadcast in a plurality of

t el evi si on channel s. ,1, tq%sgg@rl Ven@ s to Sé)s a%/or ?5?2%‘0“%9%2 dlels loﬁ%/regl

auxi | i ar%/ i mages as a he °fr1‘erus
unit or % he 3PPRE2BRS { FCh élse\?l §Fb‘?—1"¥se‘<9é‘| Vé?e%be’éomﬂdomtfﬁe t el evi si on
recei ver topawtichlarbynd tane iddge akigpadyanppirsttus lﬂmgﬂlﬁlﬂh)tm exi sting
nai n i mge (ymatl(ieg' §94<§‘Yia(¥}l X %Q@sdﬁss'fr%@ta%ﬁé&é@r gggﬁ g8F faflfW Mai N

i mage. To perm t user e. fromthe display auxilrary images,
it is neces t8 Sng’r%;}hf(?ﬁ'E tk 30 indicating which auxiliary inage is
to be selected. For eXtnpis hexetofionm keenFc@stomaxyidie displaymay conprise a

gm ntferuﬁ)I filsﬁﬂlfi&éedahﬁlpmﬁ li’afagéBYaQnﬁ\detst he 4i ﬁﬂ@ied\aiﬂxhké@é Yorl MAGES.
peci fically, p nu on_the re onfrol unit to
move the pointar %leigﬂm %é}%% &desplr)’g:I )Eﬁ%l 7y Tage.t 18 t% %)m nt er
reaches t he the 2ZEcpEpapying mlﬂ'gaesﬁ“?’&f é"l‘f%llPPa‘F?W'P rPa’g‘élleé user pushes

a confirmatiiwadesy st p $,hdsgalay bhedbepEgledodnod v idadi aedapuid ld ary i mage

to a controlndiy tinlgel Reh&L eiVé %1@815?&&'6@&3; bR Lhtélé%%ri%h er can
sel ect a de5|red oné of the |Sp|3é8 aux| |1 ar e
us

I splayed
poi nt er B sFasiitev &F, 26i She{adta 2i 9f gt XFFmﬂ? % AR Av é ‘é%'rl yi ng
|nage ar ea f¢nﬁutﬁymg}rdwspfangied-down auxiliary images 54y ~ Sy may be

displayed on a television display raster. Such an auxiliary
image display mode allows the user of the television
receiver to confirm simultaneously the images that are being
20 broadcast in a plurality of television channels.
If the user wishes to display one of the displayed
auxiliary images as a new main image, the user operates a
remote control unit or the like of the television receiver
to control the television receiver to switch around the
25 desired auxiliary image and the existing main image or to
display only the desired auxiliary image as a new main
image.
To permit the user to choose. from the displayed
auxiliary images, it is necessary to display some mark
30 indicating which auxiliary image is to be selected. For
example, as shown in FIG. 2, such a mark may comprise a
pointer P displayed to point at any one of the displayed
auxiliary 1mages Specifically, the user puéhes an up/down
key on the remote control unit to move the p01nter P toward
35 a desired auxiliary image. When the pointer P reaches the



Whern*a plurality of scal ed-down auxiliary inmages are sinultaneously

di spl ayed on a television display raster, 10 it has been tha ssavet ons!
practice to display them based on video S|gnals of the same broadcasti ng
system and at the same aspect ratio. Recent years have seen the coexistence
of a plurality of broadcasting systens for transmtting i mage signals at
different aspect ratios. Therefore, if 15 only those auxiliary inmges which
bel ong to one broadcasting system can be displayed on the tel evision

di splay raster, then the range of types of images that can be displayed as
auxiliary images is limted, posing a limtation on the ability to sel ect
br oadcasti ng channel s using the displayad 20 auxiliary i mages. Anot her

bl f th t i onal ili ' di t that th
P eool utl on SPeAFaR) APEH Lol SHEHtut e RPFT cP{PIoR GLEoh el TR, KAk 1 ne

resol ution éfo iindgeste Hdie sedenbionsodl steddewirabraxdpeary iigwigeytoi f an 25
i mage that is o%ﬁekeﬂ Eovn dptaese@i@ridqw {-é’ééﬁ/é?:f 144 €Ris hinheyertical

and hori zont n5|l§nssele%r$gssgé@ée%2 he ?%r%nb%_ggflaigs aru)&qll Lnes used

to di splay tth sca ers canni ng Yines
used to i spimagesor n’ﬁhelmﬁﬂaﬁdmtérn& igchaevedun, with the result
that 30 t he disvaidivantagesd Uin ehadfit r;fres/aateohxdamelrrmgﬁgl Bualfe? agkat he
vertical resgldyf haengfaidiy Rl images. Wen the vertical resolution of a
di spl ayed image is Pome

t.he cann ear | seen, and
particul arly charact eﬂe%u’péﬁ“ﬁﬁkﬁgég HvéFa ﬁ‘é"‘% “é‘r‘glﬁ’&' WMAFFci ently 35
di sti ngui shadte simu2gamecwsiie dizplaysi Iﬁn?hbemtﬁiqiuﬁllbpaax/ TasgEs can

only beidi splawed deend tgé %rﬁﬁeﬁﬁidﬁ&ﬂ;ﬁ%c&@éé%o cﬂ%l@?nﬂﬂém hsadeqcor ded by
a vi deo tape L &K der é&naﬁg otf Q:Emal S?\ bei'oadgas u'%gvﬁ%l e%t aggl t:heilhpr esent

invention to % prOVI an T nmage gara can
auxi l i ary i nBRfes aspecy wrthout Resap Btﬁ%}‘p?o pye gfeen st’Ter é@%%s‘aﬁ*ﬁpe
limtations en & haurapesyods ivm@asastiig cystbrs df oplaysedmast tni | i ary

| mages. Aot fglgdieh1af aeh&ﬁe%aﬁeta ANLheRolS UheileBEAYige an | mage
di spl ay appar at us whi ch i s | y scal ed- own . | MBges wi t hout
e | o heOR B GRS AU O 1MagF | Vit Renons; G on SERAIES

i nvention i ssyster candbeadisplapeddiospthy tgleaisios ddsrlaycapstecord 15
auxiliary inmgges @asidangeno? MiRsObrt hRaddK@nat &anDeCarRenagf@2asd

Aooordi g L 0akDe) PLESSRLGERVEL! QN chNELS I B OYhTEL: Al |TRGR, O SP! ay
apparatus co 3’ e for stofi '?1 a4 i°deo" S| CT control neans
for displayif 1?&htY rﬁgé%FEth%a%&Féﬂgd@mnﬁéslﬁﬁl’(‘i "é‘en)dléﬁl%ﬁﬂ spl ay
raster @ a eakhbiery dywageBe based on the video signal stored in the

nmenory, the control ”&@(b%h%? il ofBaRs diifverk@BRADN G Hahaae] each
hori zont al scannln

ne of e VI S rrem)ry tO
1/n without ¢M8 ﬁl%’gs%leﬁya Sé’fs CLS, & ks'ﬁ'@n’éefsqcir‘l‘l%g°9e?f ‘gleﬁpqaﬁgctl on,
and means fouscpéaéctﬂwg\ aauxerltliaml inpgfelsedsi bowemndhant she/yegaiutpen of
cat hode-ray tinagewhewat e/ nd€ossd @ ldokaad Mdrangpeiresdrly i desupplied to

the Cathﬂge'ﬁﬁxgE“@ﬁat is scaled down to a scale-down ratio of 1/2 for

both vertical and horizontal dimensions is displayed, the
.number of scanning lines used to display the scaled-down
image is 1/2 of the number of scanning lines used to display
normal images that are not scaled down, with the result that

30 the vertical resolution of the scaled-down image is 1/2 of
the vertical resolution of the normal images. When the
vertical resolution of a displayed image is lowered, the
image cannot clearly be seen, and particularly characters
superimposed over the image are not sufficiently

35 distinguishable.



. The image display apparatus nay further conprise input means for storing a
*plurality of different video 15 signals in the nenory. Th&DﬁQ@’ebeWay
apparatus may further conprise means for storing the video signal field by
field into the nenory. Wth the above arrangenent, since the manner in 20
which the franes are di splayed respectively around the auxiliary inages can
be changed individually, any selected one of the auxiliary imges can well
be indicated by the 23 Decenber 2002 5 associated frame w t hout any
dropouts of displayed information which would otherw se result front use of
a pointer displayed on a selected one of the auxiliary inages. At |east one
auxiliary image may be of an aspect 5 ratio of a broadcasting systemt hat
is different fromthe broadcasting systemof a main inage or other

auxi liary inmages, indg§EShaeesty aﬁﬁéz%alﬁat#m@geéf cgnferyerhe br oadcasting
systens candsspidyeanenual yebevidispl ayeshdyh dasxeaposrd ¢airit ®@a t o each
other. The yerlisal weh! 6eabomnaH 20aLeadd! (injGaker- donpiamaoe di spl ayed

on the cathode-ray tube is redu ropo to t scal'e-down ratio of
the scal ed-down i magdt FherBffiect Hé E‘Eﬁrﬁ@%‘“@f‘ thdprephtel canning 1ines
of the di sppegeidscal cohagevwiispirgye appaarnss widlehnged, displldyhe verti cal

resol Uti on L0y eelry Siafiles! Bul Oylittoud pd\wétldzro;@oqtsda,f\é fLH:denBst Vi deo

signal s may_be i nul t anepusl

Gl 2o ayeq a2RE EERTEEAdhe! A bAE RN R Hhal. BBaoT SR be

di spl ayed aﬁsaahﬁghiﬁ“@édlmﬂleén When a video signal is stored into the
frame 20 menory fi el darddtHeirebdjedt uraltad- poydentrtbgeentoheiglitspl ayed as a
movi ng idmg rﬁ'v%jaaéntﬂna%r d'd'i@{daﬂ}“%é)p@@al:ﬂ?%ﬁém %; %Q?QQ?e of¢ @ real -tine

basi s. eo Sli resen nHi nation o n and auxiliary
i mages to bé“&P%ﬁYé’?‘éoS‘E?alr?deoBﬁt’d‘\‘ﬁ‘iee“'d"’FFB%‘251ct‘1‘?€1(5‘8t b€ term nal and
recorded onrasvIRtbenttleeddodfe. The above and ot her objects, features, and

.advantages of the pr@@ﬁm dnwﬂey%é@tl o £DEROTBr ARNAT QR hE 5 e
fol I ow ng descri of | ust.rative enbodi ment,s, thereof|e g be read in
e

conj uncti on W tpﬁ%tﬁ ea?:'(’:orﬁ)aagr?yfiﬁg BFPARARER, YT MR ref erence
nurer al 35 r epriedddery hémaggfe s 13V o VIS et §heF]r’€§e ‘1 is a view showing a
conventional exanple of auxiliary imges displayed on a display raster;

FIG 2 is a view show ng anot her conventional 35 exanple of auxiliary

i mges di splayed on a display raster; 23 Decenber 2002



6 FI'G 3 is a block diagramof a television receiver as an inmage display
"apparatus according to the present invention; FIG 4 is a 23 Becerhioari20§2a
di splay node for 5 displaying auxiliary inmges on a display raster of the
i mage di splay apparatus; FIG 5 is a view show ng anot her display node for
di splaying auxiliary images on a display raster of the inage display

apparatus; 10 FIG 6 is a view show ng still another display node for
di splaying auxiliary imges on a display raster of the inage display
apparatus; FIG 7 is a view showi ng yet still another display node for

di splaying auxiliary imges on a display raster of 15 the image display
apparatus; FIG 8 is a view show ng a faurther display node for displaying
auxiliary inmages on a display raster of the image display apparatus; FIG 9
is a view showi ng a fCceraingtrerthg ppeagnonvsadirsr Bh&ER A ng auxiliary
i mages on a displ ajprycadided ah imeyd AAgPLay Siipratppacahptising~hG 10 is a
Vi ew show n t idel EULt . di_ spls L.spl ayi j mages havi ng
di fferent age‘g%%(yr%% 5&”5&“3 ﬁéb‘fggygkg}s{?g?dag}é ﬁﬁ’é‘%?&gg‘ggﬁ%&g appar at us;
25 FIG 11 AisBlyyiW amodrageavivtdiedsdrspled dryme tror/8i 6blayngi Amges
havi ng @i f f dieplaypapetierr ahi ascathaie~ttagptalye rasiedr oaf théevidmge di spl ay
apparat us; EhfhalZstSrdl UnC¥hs RS, Sthk! cSNOLeMeAnSPLENp FRGG OF
di spl ayi ng i na esfhaw ng{pgl ffarent ﬁg:spegthratvl os qn 30 a,dll)s Jae?/ raster of
the i nage di"$P 3%/ WprHHRILe FrEe AR RENNOF B RowiSTg AL PUr 1S i spl ay
node for di $prayider stitinad- §owhei shrres wht Bheyj rgmarys dloul v o brhaoatdi spl ay
El aster Of-|t|he°bm dit=Dlogy tARPA{ dddISigaad bh GS.veldAdalr aug&bﬂfkﬁ,are

iagramng i t :deo : u c i;nages.

23 Decomber “S30BehY ot ARRGEUHED, (LR b BLELES. G SAAE LI MR ST

i nvention i $hsaFpFReterydy Fa®rurhamdhefiigaretiiarela Hed9e§F P ofl'S ecei ver as
shown i n Fl @em@ryAss shqwpiliied EbGthd,cdthedeekayisulen recei ver, 5 generally

desi gnated by the reff{enge JAURRER ayl aghaTatuBdhdy Fudtiae’ Soffpr LONNECt ed
to respective antennas 3. Broadcast signals_that_ are recgl ved by the

2, d th
antennas_2, ‘3PRFe™EAPDI ¥ TEERE  URBEL 1A Y EOR Wi Lo JEFER e t he
broadcas? sisgiemadsi int Hee feedpyency bands of certain broadcasting 10
channel s into video stg@almagelRespuserfpphratuar fag oniftldredohpr 5&d ect
recei ved ch S sl Nigt; : Wi I controls
various ci rgrtq?i%t‘?lsS cf)P}'(t %%g'teg‘fe\%hﬁnggagécéel glri f&eﬁ' eﬁ%e%ér,% qgfgcggesi ng unit
6 conprises ¥ &roconput er which controls the tuners 4, 5 and 15 ot her
circuits to select rebttlyddeciabanel arzanterentousiopertdtd oannedesn of t he
tel evi sbon nddehvehe lrbacad. R tiep DpPERidc@Peot i ¢OD IdtodiAysnd of the
tel evision E&&ﬁhxﬁkylimigﬁ;Q§H$%§'c9%9§§§%kﬁgv¥ﬁb%1§ F%ﬁ\alg?epéa%perated

& tont rol

by renote caontrol ‘S:Lgnal S,transmtte roma r enp ( uni t ( not
one of auxiliary images can well be indicated by the



20 shown) . The video signals outputted by the tuners 4, 5 are supplied to
'‘a switch circuit 8. The television receiver 1 has a pl uralgame@‘mb@ftzeogal
video signal input termnals 9a, 9b, 9c for connection to various video
signal sources 25 including a VIR, a video disc player, etc. Video signals
supplied fromthe video signal sources to the external video .signal input
termnals 9a, 9b, 9c are supplied to the switch circuit 8, which is
controlled by the central processing unit 6 to select either one of the
supplied video signals 30 and supply the selected video signal to a video
signal processor 10. The video signal processor 10 processes the supplied
vi deo signal under the control of the 6éentral processing unit 6 and
supplies the cessed vi deg SI RGB si naI to.a cathode-ray tube 11
to display afs\e%’g a&f eg’b?}?f’dl”ﬁé"hf’ g%“ tf’é'r°é’8H s o5 Aigpla¥sdr 2002 a The

t el evi si on irgpamagion whbch hasldnothemiitset epsubial fxifa userobud putting a

vi deo si gnagm\m&hdliapswtdralal gem@té@measftme \e‘ﬂ&qlstgnﬁ&ag@;&t has

been processed by the_v cessor pli t he

cat hode-ray tube 11. ﬁg %%T’% °é‘I%I “x%Q Pdas"PHE W’Gg’o §Q ﬁ&l t|led to the
cat hode5r ayratiise of1 aj braﬁd%%ﬂgﬁaﬁtem Hdag ééodtfmﬂtoﬁrputﬂw fromthe
out put ter nhreldck@xing s8ySesp@T bemiineihadjeddel ofier auxiliary

| um nance/ clyMISANGRLIEPRIPHEN i8R PLONR o TREe AR S1Onal processor 10

t hus has a hr 0cessrn nposite video signal or

g
| umi nance/ C'H’F?F‘ﬁ‘f?éﬁc‘é‘gsgiﬁﬁ?%’f%d:a\ﬂ &éng?ﬂ}‘Féﬂ“Stléf be %’cﬁﬁ)llaiyéﬂ t® the out put
term nal 10jukxtapr=ed REBatigmaic ehicb vtliwo siMpralvept bhedssief 186t tdrs0

extractiy hoghgpat@dr %n@cx@aal&@.ln %@gbr@mﬂmﬁbgn&é Jart%htahﬁayl deo 15
ri zontal and ver tical chr oni nals to

si gnal and supp S
hori zont al gg Jésr t"iecacege??e%’f?mgtéfpcwt helfcaiﬁ ?‘é’épfea tZ1 gf" élgel'he
hori zont al l@ﬂ@%ﬂq@ dmaggi t Tperafergi ztke a\qmerzeﬁtmm@mteéu ng coil 14H
mount ed on Bb&nﬂﬁﬁd‘loﬂﬁrd’sa)éft the dikplaged o¢aidie-avuppihagt 2@mAdnszont al

synchroni zi Pﬁe?: 2 Coﬂhdﬂgev g{téagalregg#@c&{ Qﬂg%&f“ié 13 energizes a

verti cal moun e-ray tube 11 based on
the suppl i e&°§7’@F‘P?CaIA RWERLORY A FILEgRaNt mput éP@@Ps?%ﬂParlécBWer 1is
arranged t obei spbagd 2in diheulftrane ousioryaapfl unay igiynwdtaseadslg- dewn i mages on

the displ ay d&agisye@fag f&aqahhagﬁﬁ rﬁaagteu.besalthal‘@r&e seefddidohl y, the
switch circuit |, that are supplied from

Vi
the tuners 4" ge naa?cb lc?é%ag 6nagﬁ ﬁ‘d‘ﬁﬁ g?r;]'a%% °8-9a, 9b, 9c and
suppl i es the sel ect edWizgn twlﬂﬁéeél%ﬂ@nalssst:’er%bslﬁé@t the Eeansders 21a, 21b
under the covimogly Oofiébhe 1Werrieall, pid csaidrgouwni indye taa Hecdidgnayada, 21b

denodul ate the , suegkhﬁdma&e@,mgg@'éo'Jyaqngym REVGE qﬂqgsz@remtnance

signal s, and _sup |'um nance apd chrom nance signal 3
anal og- t o- digy"ge (’N B) T EMEePaSE%: 224, 22h. The A/ D converters 22a, 22b
convert the supplied A ?8®Recdebel POPesknting a combination of main

and auxiliary images to be displayed can be outputted from
25 the output terminal and recorded on a VIR or the like.
The above and other objects, features, and

.advantages of the present invention will become apparent
from the following description of illustrative embodiments
thereof to be read in conjunction with the accompanying

300 drawings, in which like reference numerals represent the
same or similar objects.
FIG. 1 is a view showing a conventional example of
auxiliary images displayed on a display raster;
FIG. 2 is a view showing another conventional
35 example of auxiliary images displayed on a display raster;



| um nance and chrom nance signals into digital video signals, which are
supplied to a nenory controller 23. The decoders 2la, 21b 389pRlc¥mber 2002
synchroni zing signals extracted fromthe video signals supplied thereto to
the menory 5 controller 23. To the nmenory controller 23, there is connected
a frame nenory 24 which stores the two digital video signals supplied from
the A/D converters 22a, 22b under the control of the nenory controller 23
based on a command fromthe 10 central processing unit 6. \Wen the digital
video signals are stored in the frame nenory 24, the video data thereof are
conpressed or scal ed down by being crog¥ed or decimated according to the
scal e-down ratio or scal ed-down inmages to be displayed. The digital video

signals are stored ifFrghes1ps fd HTRcREAPLGr a2t cFURCEESEVES dorf reb8idy fi el d.
According to_the -down video data of the

resent, i nvention, when the .scaled
digital vid&8 gf‘gﬁ&?%e gigpg?%r%p(fﬁrﬁtf'ﬁe“fWaﬁ?é“ﬁeh’Br§h%4°rlfr?&§‘ the control
of the menodpveokiomi | er 23, the menory controller 23 can 20 sinultaneously
store, in the frane rnerry 24,a dalewr VRbGING ePASPIhy ambdair0f a certain
col our that 4. t f scal ed; | . rthernore, the
menory cgc])nt rd 3?@?9%9 caglﬁqg‘ligﬁ’?sjt'%ar%%,s |8ﬁ h%pﬁ%walrfeggnggr%lfyfgf?‘edéf‘%g%i ch
represent a93SPRBY RRRPYESMSar that is applied to a 25 background displ ay
area outside of nain el &uislaariew shgesngrdthareddsphdyayedientbhout
over | appi ng ﬁ%ﬁﬂa?ik@rauﬁiigﬁ?cfﬂa%@ bat &raMpiralNeastly abE 3fd jRagkground
col our data gre, generat eclﬁby he nmenory control I'er 23 based on a conmand
fromthe ceftFRt ﬁr%%%%rsﬁ §’unit 6. 30 The video data stored in the nenory
24 are then read succEES \felip &ivlay ipoviny st idtlo anoghgrtddsnl@yanal og (D A)

converter 2modéhirel &DspRIVingt Rex ide9 dahded NP a2RApYay UFddtBRCRrand
chr om nance ?Legri%ge g%l%ri,alagga{_émsnance and chrom nance signals are
€0 si'gn

supplied to e Vi procdssor 10 and processed thereby into an
RGB 23 Decenber 200PI%0 %sil§nal Viehistiewina sypplstdd 1t anrhkex Aifpdayray tube
11 to di spl aypode corr esppliing anrkriarfhdhefes eon th@ ilspang Nt ssteon odf
commandss f r fid RGagBNaL &1y Appasifigs;unit 6 to the menory controller 23
makes 5 it possiblé t? |sgol.a scal ed-down i mages_.in vari ous dicf?pl ay nodes
based on how video daf® arelpfyécﬁéifécfl\méﬁgtﬁe P AAPRYPY e frane
menory 24 byfehdigpdaying rinidliipsy D@agephendaspispglawdastenaef dihe avail abl e
in the tel evitdgs aiepehyedppharaithl; be described below. 10 FIG 4 shows a
di spl ay node for disp i i |kary.l S_0 i r 00 of the
cat hode-ray tube 11. .%Mf %‘%‘lU)sépIL’%g‘f’n%ﬂ(f;emgﬁosmgfﬁlgl%qjt%%raa]@%%ag} mai n
i mge 169 i st ickyddsPhaning GNKihidvey dm@gesf obhe Hupieay rras¥er®f100, and
three smal | ethauiidgeanysphageppb@atudpP3, 104 15 in a vertical row are
displayed in a left-hard, aj@a Ol Lhew dhiRlidy haghersd0 chikenbhree
auxiliary i n&ges 102, 10? 1(2.4 re.surroundeg‘ bx re‘ggffctl ve frageg 112,
113, 114 tha %‘?leayalméjged.gﬁl S 2EANY NS PRY T PEsT Y60 TRB®Tol ours' of
t he di spl ayetatiesron p19isplay restenrof ciivndodgendispiae apparsake®ol of the
central 2@rocessi ng unificé depandi R3eWNshdreimclanothes Afsplag abdk hese
di spl ayed frgg %1;.1%1 E t r..sel ects and
i ndi cates, Wﬁ?ﬁﬁ% e rge#%ntgge%élﬁatvri&%r SE??QP%%e a\g?%?ﬁepgfggfgfe auxiliary
i mages 102, ‘$88Playsasterepfthednege AFMLaARPALBESihe frame 25 around
the indicated auxiliarBiG.nmageis sa neide dhédimeerttill enbuher fdisplape ot her
frames. The pehatfoPshidpiagh e{ha%ﬁ%_ hBPYhg \d (9Q dataa ekt HatTBENoRNd
auxi liary. i mages 1ol 10%:, 103, 104 is aa,?ollows: Thg mai n image 101 is
producedx}roﬁ1 18P8?¥Eﬂas er of the image display apparatus;

FIG. 13 is a view showing a further display mode
for displaying scaled-down images with high resolution on a
display raster of the image display apparatus; and

FIGS. 14A through 14C are diagrams illustrative of

35 video data structures of scaled~down images.



30 video signal which is generated and supplied to the nenory controller 23
when a video signal in a channel received by the tuner 4 i 23Désnaieedody

t he decoder 2la and the A/ D converter 22a. For the display of the main

i mge 101, the channel received by the tuner 24 is fixed, and the digital
35 video signal is stored field by field in the frame nenory 23 Decenber
2002 m 24, so that the main imge 101 is displayed as a conplete noving

i mge. The auxiliary inmages 102, 103, 104 are produced fromdigital video
signals which are generated and supplied to the nmenory controller 23 when
video signals in 5 respective channels received by the tuner 5 are
processed by the decoders 21b and the N D converters 22b. For the di spl ay

of the auxili ary l”ﬁﬂﬁim&@@ dﬂéﬁayl%paéé\ﬁn@&%%@h%&e@&'t\h%d by the tuner
24 are chan %/éncall cer raI seconds, to

i spl oyt nEESHST g8 derrds L BELy el npn gl 85 Ehanners on
t he di spl ayeiagi%#ommyecetﬁereﬁ)r%wweaén B¥G+{ e auxiliary images 102, 103,

104 is di Spl ayed as Iﬂs RBOWHOLi NOMIAL] 3i, MBHE tdrdvikdbhesetdl vy er al seconds,
for ex I reodi d f i spl auxiliary
asrrp %11 ées %a@ 8 Oltgg fthteh§'gk %um%gr g § lt?g p?g

i mages on ras de- ray fube’ e di splay
node shown °|fntFP€1-'554 t5né7°ﬂf‘§ﬁ1=%(-'§/ "f°d§F§P32W4 sa'ﬁie\')‘ﬂéédzq rf-'t'o four equal
raster areasondcastiatéignalsantat amd reicriged 204 taved ankessami [3i aky i mages

202, 203, Z0Qpp1¥BicHo ke Yunkbs s2r %ﬁn @b fodl19R2¥RE hibddiaseo
The main an 202, 203, 204

respective r st

are surroufdd8? g? ?‘és%é%ﬁ’i?@“??ﬁ%e’%a qﬁ aF%r%¥§brEa5%§§Fﬁ§éjo"%n the di spl ay
rast erl@00.chipnaeds| dnte wideocheidnals aydief tunexs ah.e Schiageentkgidedi ng on
the sel ectitan s@ﬁteeaeraéewase:hdhﬁ@mw af caftpal o ceekeny wiitd he frame 25

ar ound _the lg ngg@iﬁoglipofgh%ﬁig%mjiog@ 5990&&%{ Q{‘ t he frames around

the auxilia y i'S produced as a

conpl et e %ﬁ@erF‘F%ﬂ‘ﬁe&' di-gi Tlae %Qﬂ%‘élspﬁﬂﬁsﬁ/ﬂﬂqcﬁ“il'é $enerat ed and
suppl i ed to::ctnh:a-mmaymtcm‘ﬁdaﬁpluur%mmoatrbdeotm grumlersnd 2 X lhaavdnel 30

recei veg bYoét{E%: tdi%hlés' £o FE&%%%SFgcé’i/véd"%h%ﬁgﬁ'@rax?dl%&@gué he A'D

converter 22a. The auxiliar e 04 ar uced fromdigital

vi deo si gna‘l’%e’?ﬂﬁlc%‘ oPdegen %rtﬁ’te g iﬁﬁli{mbweg&%mrth}a%gﬁbm %beht roller 23

when vi deo epeprition @fr goperel keyshadneg| the dedevidipy ndseivanet. 5 are

B; OCﬁ; S edzgﬁh@ycdﬂ&ade@e)deégsmjo uaridl & h@aWﬂs@OB&g‘é{:@fa&:egay ij@dﬁodd’le 23
cenber [ o

channel s regél vedfj ssl%] q‘est Eﬁg%}l{gbekg ang e % eI ?énT y Pr?%gerta?n peri ods

to di splay FR¥Rxi I iary i mages 202, 203, 204 |n the respective channels on

the display raster 20he Vlieeefs)tgenals eatpuitfed by &uri twens dnagesrf02, 203,

204 is di Spkalﬁfﬂlé@ b F&S%Wi%ﬁné/iﬂlﬂu‘twﬁge it MANi 8Soh W&%&QE@' 1 seconds,
for exanple

her, S spl.aying
a1 ary | REges, DRSS, Phy erdiat 3668 1 anBut e PRI AEE (1 11
t he di spl ay 9#mdé°sﬁ@v\/rpqweplt®pn6to tweer iguspyvigeq ssignal3goureesdi vi ded into
nine eqsl LasladingeANTHNG 1486 MistRgape, adtt.t hvg@edxidraaky | mages

302, 303, 3% uéQ%M Ct{h]%‘id% é{%ﬁ* S.I.a%‘égﬂ:ég t-5§rt ed!e§9é13r¥eld alaﬁahe

respective ra er ar eas. oSl t |one In the central

raster areaSPARRY IPRYY RFRISA1Ey %2 he qhw?Fl P‘é?ys‘fﬂﬁsfd@é‘ $9othe 594 Bhe main
and auxil i aciricudges, 3@iich 3@ cantreliyed lydtete bgentayieprovessiranes t hat are

al so di spl amtora thesdispd a4 thast Sﬁe?@ptnEheuspméﬁ sridkot Hegrtisp! ayed
frames ?(56 ac{'%upp ypggglsqglected video signal to a video signal
processor 10. The video signal processor 10 processes the
supplied video signal under the control of the central
processing unit 6 and supplies the processed video signal
(RGB signal) to a cathode-ray tube 11 to display a
35 corresponding image thereon.



20 sel ection of one of these displayed franes. The col our of the frame
‘around the main image 301 is different fromthe col our of 43 Peddnier2082ound
the auxiliary imges 302 - 309. The main imge 301 is produced as a
conplete noving imge froma digital video signal which is generated and
supplied 25 to the nenory controller 23 when a video signal in a channel
received by the tuner 4 is processed by the decoder 2la and the A/D
converter 22a. The auxiliary imges 302 - 309 are produced fromdigital

vi deo signals which are generated and supplied to the nenory controller 23
when video signals in 30 respective channels received by the tuner 5 are
processed by the decoders 21b and the A/'D converters 22b. For the di spl ay

of the auxiliary inmges 2vis39 rdd8vebainglso Haceakeduty,d he tuner 24
are change li.ca Ln certaj erio to display.the,auxiliary inmages
302 - 309 iq-'ne%é‘a&Hr)%sép‘)erct‘)l\\?@“léﬁﬁ'ﬁ%@l §q§ﬁ°tﬁgg'bqqsb'¥'é§nrb§ter 300.
Ther ef ore, essemtpaddnpehe Zome as thetyidlot Abgrakithagr hasmeews 302 - 309 is
di spl ?yedF?a:ca:epseudBynﬂvé wg_d:eaagegﬁhatprw_aéisesr i 70 seuufeaabplsgg@rz?é,s, for
exanpl e - ano, 0 i ayin

mpl €g _tgﬁe la%%%’é ¥§ip‘1§xtﬂe I:l.1. éﬁhj%ﬁg??#ﬁ)’ Jg)etq.%a E:hé Vi yl ng

auxiliary images on a ay raster e cat ho e-rag e 11 In the
di spl ay nod&t UpRlEeds toythe rathpderayntihegel 451 2psReBsplanadd in a

| over | ef t -Hendrigte@asdfns heoutipepkey fiast ehedo0tpuncermioaduxed i@\ i mages
402, 403, , clrfdditedviBES | &5 gHal dksmm%cezcgg%ﬂaﬂpa‘%{ce'-geﬁsm@nd area of

the display raster, 400. The auxilia I_mage - 4 are surrounded by
respective Y}‘g??ess‘tgﬁgg‘arﬂ‘ealvé 8i §£¥'?ﬁ/]9(? SfictRgr dlf%a‘l%gﬁ Pagtar 400. The
col our $%of p¥ecafisdmgagéyctitfier geperdttinged gnupesitwe vddrbreigmdl t he
central proéeshinihandel chrseiitmdeRgepirdtlta vehe6t s ghaaf tange 15 of these

di spl ayed f ; : Lo | 01,1 c as,a conplete
novi ng | mag% on%%;% i g?‘fga?ﬂ\})ﬁl&ggeg?%ﬂ%?elv% (%ﬁb?sgrgg%éﬁr %ggaa}i‘nd supplied to
the memory control | eFP23VHfes sioprdcBresefiser LA aAlshawterctacei ved by the

tuner 4 is heoizwysed lpdt herdismddeynéiormird nghsignil 2 Eroanteet efde?2a. The
auxi | i amy itagg@&bﬂ%wlsﬁagltﬁésetdweoﬂafggorwaqqa@khg},&@éieéaildeo si _ggal S whi C|h
are generated_and s ied to the menpry cantr er en.video signals
in rgspecti vENEHaT %qg'gr 8&%?%%%%5%}2%/% 3 8a?’8rbf‘iﬁ:l\é@§§&eﬁ§l‘f%e )
decoders 21B1EAWLIEhel2n/ B3conespactriyved?h. Thy hodzdntpl alefdecRinghe

aﬁxi i ary | pagesidlR entifizéden mgaehear _eaains,edibg édiar ltl!mer 24 are 202
changed cyc r er e.,auxjliary . i mages -
410 ign th)e/ lgnke)gmé%%lé\}pe c%a%%gﬁgf%.nﬂa&heuégsﬁ Q}és%s%grtﬁ%?.upﬁé%%forg, each
of the Huxi P95E§°5\%’g§nﬂ}2°na&m Sigpapy the yeptitrio dsvrABLIED i mage

t hat vari escimcséverdlersrgdnds, a furtdcalpder 1ddt@ng8cshbvistva mbuntéer di spl ay
mode for di opl 8ikNGaeibdd-raly tif@aas valed d.'ustmeaxéuE?ﬁ@a wiRjehythe

cat hode-ray Wgﬁr%%-zin tlle dhspl ay node shown in G 8, a main inage 501
i s displayed¥entr ety th %'§8%4r spl ay raster 500, and 35 four auxiliary

i mages 502, 503, 504,Top3elgvishen riecedver 123k parenped YOoUsplayi spl ayed
in an upper simghtaheouspyr @apafiich hetyicrpkayledsd®in 30Qge8 &vamleappi ng

relation toding19i PaldBIGOUe hAhlathd BICSyafle - 505 are
surrounded bg/ reis ective franes that, are so di'splayed on the display
raster 500, Speclfically, the switch circuit 8 selects two of the video

signals that are supplied from the tuners 4, 5 and the video
signal input terminals 9a, 9b, 9c¢ and supplies the selected

30 two video signals to respective decoders 21a, 21b under the
control of the central processing unit 6. The decoders 21la,
21b demodulate the supplied video signals into luminance and
chrominance signals, and supply the luminance and
chrominance signals to analog-to-digital (A/D) converters

35 22a, 22b. The A/D converters 22a, 22b convert the supplied



5 The colours of the displayed franes are changed under the control of the
‘central processing unit 6 depending on the selection of or23 Rdcentbes002
di spl ayed franmes. The main imge 501 is produced as a conplete noving inage
froma digital video signal which is generated and supplied to the nmenory
10 controller 23 when a video signal in a channel received by the tuner 4
is processed by the decoder 2la and the A/D converter 22a. The auxiliary
i mges 502 ~ 505 are produced fromdigital video signals which are
generated and supplied to the nmenory controller 23 when video signals in
respective 15 channels received by the tuner 5 are processed by the
decoders 21b and the A/ D converters 22b. For the display of the auxiliary
i mages 502uning0de aride chhanimdnse edgnaksl ntd lidgtitaer v2dear e changed

cKcl i cal rén;nas% tveH fenP @k R OsiSpp 1 edi £B! Mémya%&aryef “fﬂfes ThE2 - ﬁ05f' n
the respe S e sy ast erefore, each o

t he auxil %lté:'rc? Pha %{1 gglb g@g{,ﬁ e gc 'g%ze %ﬂnﬂgéuﬁﬁ TARNSYy | mage t hat
vari es in f¥epethe ‘ét‘%ftﬂﬂég“?b? "é&i’&’r%ﬁleé t‘F‘F'G"-CQ tshéhe mewery | further

di spl ay nugatkoller szd.ayi ng auxiliary inmges on a displ ay raster 600 of the

25 cat hode-ray tubargjtﬂenmgggrﬂr,_sd}{&)élrﬂggea§h 1Igl Q% Jdain inmage

601 is dis a@%ed entirel rast e ni ne auxrllary

i mges 60 Smem°’6¥L()24| c’r"raﬁ‘?’fsartbedpé‘bl‘é%qln V&ﬁeﬂp%%q“%sght hand
area of thelmlslptiayrmasm@r AgDOconventersappa ng22ieatdeanthe ¢decrmi n i nage 30

?glt The aM?(iﬂﬂeaﬁ\)émbﬁiﬂg@&\t@gilé‘léGﬂ-ﬂlb%rstSHfrr Quél&ﬁﬁr@’ f'}:Sﬁlpéﬁéi Vef f "(’ ﬁ-mas
a e a xS sp raster col ours, o e

di spl gg)ed Jf?%r%-g’ smglea‘gg‘r-idker the cgﬁFrBf‘gb‘fa)t N 988nEL A2 15t ocessi ng
unit 6 dep%rsr’ﬁj’r&ﬁ %ﬁet*s%lféé!“?oﬂe‘b?rk'oﬁérthehEséeQirdaMaaybér¢¢%1nes The
mai n 35 i nage datbriesspd ositicedlad @owory Se&ngDyidfpddRGEdEEORATed 23
Decenber 29930:5'&5”\@;' Pt @he Véé!ﬁ% EBGHa:.Laé’Y‘H %'E kRa JERS neqlmgggssygpl ied to

t he menory, co Ir when a,videp sr I'n~"a channe ecel ved by the
tuner 4 jsP ‘gb';é’gl@&dby The ‘Jc}é’&&air r’r&“ﬁl‘ré ¥ TAReSr dBr th2a. The
auxi | il@ry fnalg%sn@@Zy- 261@%6@55\'9?-1)@%@@ foyofiddgi t al vi deo signals which

are generated and swaabgggng ad rmenp{@gé/nthrp\%gugﬁ Z‘?héM'IQ:ﬂeVI deo signals
in respecti ve, gha neI S .lL.ece vedot%ytghe funer are l?jﬂrjelssed by the

decoders 2IB%ahd K/lﬁeconabtearters 525 9 R t"r’rgeﬂr frfhe auxiliary
i mages 6025¥ergdoin t‘Wé’- EFARPETANIry R4cerdan] the pnetrqhecrf Xhear e changed
cyclical | ymenoeeréaitirqieerons, tthedmepbay ddigr@iiieli 8 ycdrages 602 - 610 in

the re@@ecgllrralemémf&ﬁ, geowe ﬂr %al arrmétu@émo@go Jh&é@at Qhcneach of the
auxiliary ima I'mage_ t hat

0- mov
St e SEREREen0% rree P& IR ratoyi in Jof SUMEY AL BRED. mades
shown i n FlagSthessehleimfowd, ipages.of Fukthempmoregnthauxehoxry y i nages

di spl aéed fifbnﬁ:balﬂéﬁpi:ﬁkarnasu% HasrAN iAsPRE £ X Ald qxe%ré 24 3-addawever, the
i mage disp ppar.a c t resent in ion’_can

si nmul taneou‘ﬁigi 9@ iién %Igég%gone H?gﬁggﬁagti‘%tg 15, 288 é% Y% 0 of 4. 3
accor dfhg tRrkIrerad +'§Pwoaaeas?v?ﬁ}d§ygfemmmm auxidiapneinaggge havi ng
an aspect rwtich akel8ispXhyaeic @itdhogt tavexnapheng hsaadeaakrNgasyst em such as
a hi gh- def'd&édr‘i‘%ehehﬁt’éﬁ'&ﬂ b&*ﬁé&'&a&tdxﬂlgagé §é{<§r£ und Qoé&\?,f-scim a yet

still furt her di sp a di spl ay avi n erent. aspect

¥ ém % i mag es
rati os on a>df ISEYArede Ry t’)ﬁomﬁf‘mf%e 6&8”%&’/ Rafsd PR AnCOMERM spl ay
mode shown f¥errthe tentmakwmunpdesgdog A0Uth&vi ng an 30 aspect ratio of 4 . 3

i s dispbayed in a Iefrhehafwle@rd%&aofst&m Cilnsmhayméﬁéherm?QQe aﬂéln an

auxiliary i 0 pect ed in a
ri ght - hand g?%‘g J‘?C eﬁs\ig gﬁ)apleqr%ag’ fl% n?‘ﬁeanﬁ?‘ﬁ"ﬂr'ad"é"%i?%{ pr oduced
as a conpl ef®/MoFHyerkage ?rd'rhlé’hdFgPY%ﬂts\/r“dﬂsoVsﬁgﬂaﬁlaﬁmllclﬁor s 35

gener at ed aadabaplurtthancet &vd nerRmEnaned rKlqrns23 Whéeanlog

luminance and chrominance signals are supplied to the video
35 signal processor 10 and processed thereby into an RGB



23 Decenber 2002 16 video signal in a channel received by the tuner 4 is
"processed by the decoder 2la and the A/ D converter 22a. TI28 Dugsmber2002 nage
702 is produced as a conplete noving image froma digital video signal
which is generated and supplied 5 to the nmenory controller 23 when a video
signal in a channel received by the tuner 5 is processed by the decoders
21b and the A/D converters 22b. The channel received by the tuner 5 bel ongs
to a broadcasting system such as a high-definition television broadcasting
system whi ch broadcasts inages at an 10 aspect ratio of 16 : 9. Therefore,
the tuner 5 is designed to receive problens in such a broadcasting system
The channel received by the tuner 4 béloongs to an ordinary broadcasting
system whi ch br asts i ma a ect |o of 15 FIG 11
shows anot F&F" 8| Sp 3 hdde SEB g l’cﬁds% 3?‘ C%ﬁ% APy tt‘:’t’;tegelzi &% a displ ay
raster 80094FEPLA¥ & RNHUWEPPAGing bimage. the di splay raster 800 having an
aspect ratio of 16 .THbrdferehetih Siﬂa@ﬁmmﬁlﬁorsmw\ﬁa:oinﬂaﬂﬁfﬁbh tBel arger nain

| mage 801 haylnt) 20 a5RRng’ Bh1e Olroline RokdrsABkRNL A RRGLCT - hand

area of the r ast 8 nine auxiliary I ma , 810

inamari %tapesail be a%d”tsﬁlaYr’rifn‘tedh&ﬁU“a%aag‘tﬁ %@aatebﬁ ;N—Si’&ét'er 800.
The mai n | moges8based oh dpivayddeasiatac arpl precemnadnghenattey nra fi xed

ghanlngl e(rjevs%\feé D %’E@ £ mégoif;t%f;W Ehlé‘rﬁ(exheéﬁg%%n@f?oﬂ?hre'ztﬁﬁgrarSG\Nh o
i spl ay Vi s s u i

are change%g‘t?pgl(i BEWW?‘*‘]F% é:g?‘ga?ﬁe p?evﬁ"gﬁgfe '%lfx\éﬁdlﬁ?’%//s Yhges 802 - 810
are surroum%?d!ibfyrr dsypill ihee destolbed] Helgwes that are al so di splayed on the
di spl ayoraster 800. Bf9cl| ™ tg}mwabav&iqjmgdmaaatsor \almaglaﬁ@ are supplied to

Lhe memor y £l ety 2gd N0UTR by £1VaGULS: 6OTOIRY helif hup decoders

2la, 21b an converter ata are supplied to
the menory E‘B?ﬁ | efn2the HHERGAY L HedR %ﬁWBui‘PsFI‘ihét Ehéa¥sRigdadispl ay
appar at us cewad3b 19ilniist dbgullgled dhspl@ightirhesdnaweangpfi rhgedisplaywo novi ng

23 Decenber-20Q2 460, rragestme emQtyé@Iaml%rpsmﬂwngmm%% FIG 12
shows ?%I |1, anot hert di g g %?IOJ aél Eg hgg%$ havi ng i fferent
aspect TPat i b3 drrertdca I’é?/ A SBYRY t &etub t hr ough
such t hree ¢isplan gastart hQ:OS dhepthyeepwxidieny imaddsGl022,1@3 /) arger nain
i mage 901 hayi ngreaudebfiled Aly Fe8hedtived ﬂr%m@isspiﬁyeﬂ.:!i,nlﬁﬂ thper

left-hand aggea é’fs *&‘f{sﬂhglj’g&y rg%%teegi i)? %gs%geio@”’(imlniea&h% e 902

havi ng an as ect i'nan upper 8 -hand area of

the di spl ay® a%tteerdlg(?(}ayﬁﬂdf’l’%‘tﬁs 1825k} 3 ert M4uRFRi Sh399tmyREen0d e 904, 905,
906 hawviong eentspedcif thei centrdls profeas ingliwylitagedependingower tlae ea of t he

di splay ar eaeQQ@uélih%frrBhe bﬁaeees%oalb &yé@lf@sﬁesaﬁlﬂ clqrspl gig. moving
image in a |xed Cha]mj é’f‘r ecei ved b uner The, auxi | (LR ¥l mege 902
I

552 &MtV nFefs s ‘étes aé'glednSﬁc%t?/s'deo Si ‘\énal suppl i ed

is dlsplayedoas a
to either oRemgketerntueduuniby menfalos gae dispIpyedaankiliary iimages 902 - 906
are di spl ayed2asi1psgeudor ﬁevragladm@eihbnmsham@ge neceistrd Fpgnkhe tuner 5

which ae chaggad GYE1{gAlbYeh bGEIAL) PRIOUS nilE AUMdrehy hTages 902 -

906 are surroun y respec |ve ured frames t are also di spl ayed
on the di spP&}°P’a’sF’é‘P‘“m otheEptramsis -t he di splay node shown in FIG 12,
the main and auxiliarfhe medesianshi} speitaged tinsechput viden ditgnahd recei ved

by the tuneipetmadn trmveattﬁan&b {Ride sar161251@«»><l1d3ar Yok "BYQs mMay be
di spl ayed b gon w,ﬂgo S|g{t§ suoololed 9 0.t he | ut t [ Ey s 9a - 9c.
An audi o pl 3-35?3 Ck®8ys gﬁ%ﬁvrsj 5t RE ?\"r%eg% g‘pf’ %%’pﬁ rat us
accor dity t oidee pi%@htwﬂlrﬂhemsl wmat@uanﬂyswnleregie&omh? aemeiidice an
audi o si gnalcdnitabll8ér 23 when a video signal in a channel received by

the tuner 4 is processed by the decoder 2l1a and the A/D

converter 22a. For the display of the main image 101, the

channel received by the tuner 24 is fixed, and the digital

35 video signal is stored field by field in the frame memory



30 associated with the main image which is being displayed on the raster.

' However, the audio playback system may reproduce another 28 Mesemben2002 hat
is not associated with the displayed main image. In the above enbodi nents,
the frames displayed 35 around the displayed i mages are distingui shable by
col our 23 Decenber 2002 18 changes. However, the displayed frames may be
made di stingui shabl e by brightness changes. Where only a plurality of
auxiliary images are displayed in juxtaposed relation to each other, it is
5 possible to increase the resolution of the displayed auxiliary inmges. An
arrangement for increasing resolutiomf displayed auxiliary inmages wll be
described below It is assuned that two scal ed-down i mages are to be

si mul t anedfs| yoditbpt attes) Madn] dmaapd9ad Ll dspryedo asashcoplteer on t he

cat hode- r ayodiHRe ihigel nﬁleGauJemm S¥ayeb £63 Cuids,818¢I geés two of video

signal s tt@ @u&%dsgpglll“‘gpgs taqmvgd er&g‘;ﬁec‘f'hh‘: anaret p}e yideo, sianal input

termnal s vvowgeo SI naalstothe
respecti veSHRRIGESr §0okhe Wrﬂnﬂé?tlf‘ﬂé-e&oﬁf‘r%ﬂ‘e'bfv#q‘?@ £5902}% ril  processing
unit 65 TheesisoodeescRdmnelil iredeiiveldi gt ehieheused ia@ prdeesseqgnal s i nto

| umi nance e £dUAELREE aﬁimﬂbsw@%memstm,l Uigpagre and chroni nance
signals to,the A/ D_copver onvers1 rs, 22a,. 22b convert

t he suppl |% PRY R4n a?n‘é?‘{’fw% ?1‘5?1%965 §1°6naFg3i ¥ 250G Gheared deo
signal s, wheckived byuphei tehen 2t4herere¢tmqgedonwbi¢a3nﬂ3n Thetabmory

controll er?&?id)&s alesq $uef>léaﬁtr\mt Beédﬁ&shr QB awgwy aRl sukbatady e
ext ragltoed

rr“él)mé ? % a,lr?st up es tlQ,et hg ders 1a 21b. The
frame rrenor 9% conriec t efg' ?ﬂ“l" f(? S ores the. two
digital vi ééﬁpkﬂgri%ﬂ%e;*x‘ubﬁpt ed[‘hfetrGﬁPFﬁe %‘qb @6n§b¢t@i>'511225?/ 2pegemder the
control of 1bbe n(EB‘TDI"l)OtLCQBtdDéﬂ»]Eﬂ’yea3abasQSke(iiiﬂo&mﬁOﬁm@rﬁinafg‘eOIEhhbe central

processi N9 YRkLs6in lgq,_q,lgrgi é@@o kgt YA eSi gnal s stored in the frane
menory 24 is conposed o ener at ed ti\égcroppl ng or

deci mating every ot Héf- d3t SB‘P”?M ghﬁ’ét%“tﬁlaéfaﬁ‘ﬁgﬁof?’io"rﬁs ¢8%ning line
so t hat5 t hevpddbery ofmadgeiss onf a thispdayr edsténi@®odatathe dgthodge-rae nunber of

dots of theudel ginalinitheoadapbay %dbhisﬁo‘gﬁrﬁ Fie. hgritzwsintdfzdspsaﬂnn:c ngllli nﬁs
are cropped %Ccege%ém{f e%lvgﬁggc{%‘%"o"%&r%‘%ﬁ cigrated é’éé’f}% data of all the

hori zontal "sCanni n §°are stored in the frame
menory 24. ‘“Fl’fé’lﬁ‘ma’éﬁgqt“ﬁlmvﬁﬂé‘be AYGnand theesdvdd ippY t H9esaff2menory 24
as foll ows:20Bhe 20k dech itat aref of hendisginkeak i wé deresidggsplageppln etlef rom t he

A/D copyer tflsreed i 3L Sradt¥rP drbls AN PPYS 1 B MAIRGHRRLF A MY 201,
202, 203, 204 are surrounded by respecfive frames that are
also displayed on the display raster 200. The colours of
the displayed frames are changed depending on the selection
of one of these displayed frames. The colour of the frame

25 around the main image 201 is different from the colour of
the frames around the auxiliary images 202, 203, 204. The
main image 201 is produced as a complete moving image from a
digital video signal which is generated and supplied to the
memory controller 23 when a video signal in a channel

30 received by the tuner 4 is processed by the decoder 2la and
the A/D converter 22a. The auxiliary images 202, 203, 204
are produced from digital video signals which are generated
and supplied to the memory controller 23 when video signals
in respective channels received by the tuner 5 are processed

35 by the decoders 21b and the A/D converters 22b. For the
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display of the auxiliary images 302 ~ 309, the channels

received by the tuner 24 are changed cyclically in certain

periods to display the auxiliary images 302 ~ 309 in the

35 respective channels on the display raster 300. Therefore,
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i mage di spl ay apparatus, the nunber of horizontal scanning23 Daggnbérazooare
di spl ayed is reduced to 1/2, and every other horizontal scanning line is
cropped or decimated, with the 5 result that the vertical resolution is

al so reduced to 1/2. Images in two different channels may be displayed in
j uxt aposed relation to each other as shown in FIG 13 when the two
different channels are selected by the respective tuners 4, 5 and vi deo
signals outputted by the 10 tuners 4, 5 are selected by the switch circuit
8 and supplied to the frane menory 24.130ne or both of the inmages displayed
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auxiliary 1mages 402 ~ 410 is displayed as a pseudo-moving

30 image that wvaries in several seconds, for example.
FIG. 8 shows a further display mode for displaying

auxiliary images on a display raster 500 of the cathode-ray

tube 11. 1In the display mode shown in FIG. 8, a main image

501 is displayed' entirely on the display raster 500, and

35 four auxiliary images 502, 503, 504, 505 in a matrix are



Having described preferred enbodi nents of the invention with reference to
the acconpanying drawings, it is 30 to be understood that 25hPeténiesrtaon2 i s
not limted to those precise enbodi nents and that various changes and

nodi fications could be effected by one skilled in the art w thout departing
frog the spirit or scope of the invention as defined in the appended

cl ai ns. 23 Decenber 2002 2S CLAIMS 1. An inmage display apparatus
conprising: a nenory for storing a video signal; and 5 control neans for

di spl aying an i mage which is scaled down to 1/n (1 < n) on a display raster
on a cathoderay tube based on the vided signal stored in said nenory; said

cont r ol ”e?&‘tssp‘i%%ﬁi $hN rtfpg%% Tr?&n@-rht%%ﬁi QQea?aéfa &?Je 8?8?%&%&‘1'
scanning line of 'the video signalto to bée stored In sa nory to 1/n
wi t hout cr otfifl g QYEE1®PPiNME TelakLoRitgnihe| Ratp \iddgiecaP1di rB¥ i on, and
means for radkidiiagyaimegés 2 debbRcideouangheidd b/ mespedtievecat hode-r ay
tube when thGNdARAE! GPEla ¥ RARiEEPAYSRIH EREDEeiBySLRBELLGdR the
cathodeéray t ube.. 15 2. Aﬂﬁlg@ge dl%?b§¥ agpgrahﬁgﬁac ord&gg to claiml
further Sconfs SHGWApBE TR PIRYRT H2RGS a2 TF '\gﬁé BRI % ent vi deo
signal s in sentralewdr $he 2gertradnpraeessitigsphiy Gpisneaddngaerdildi ng to claim
1 or 2, fursépecti®mpbitSbig Staheskodisyideddttifes. daheshgd ifdgel d by
field into ggf & MY MaNcea @ - L LonpfE¥e AF1RYSilde -Alona- Mlgitar® - A
video signal which is generated and supplied to the memory
10 controller 23 when a video signal in a channel received by
the tuner 4 is processed by the decoder 2l1a and the A/D
converter 22a. The auxiliary images 502 ~ 505 are produced
from digital video signals which are generated and supplied
to the memory controller 23 when video signals in respective
15 channels received by the tuner 5 are processed by the
decoders 21b and the A/D converters 22b. For the display of
the auxiliary images 502 ~ 505, the channels received by the
tuner 24 are changed cyclically in certain periods to
display the auxiliary images 502 ~ 505 in the respective
20 channels on the display raster 500. Therefore, each of the
auxiliary images 502 ~ 505 is displayed as a pseudo-moving
image that varies in several seéonds, for example.
FIG. 9 shows a still further display mode for
displaying auxiliary images on a display raster 600 of the
25 cathode-ray tube 11. 1In the display mode shown in FIG. 9, a
main image 601 is displayed entirely on the display raster
600, and nine auxiliary images 602, 603, +++, 610 in a
matrix are displayed in an upper right-hand area of the
display raster 600 in overlapping relation to the main image
30 601. The auxiliary images 602 ~ 610 are surrounded by
respective frames that are also displayed on the display
raster 600. The colours of the displayed frames are changed
under the control of the central processing unit 6 depending
on the selection of one of these displayed frames. The main

35 image 601 is produced as a complete moving image from a



A :AyS .ASS .AyS,.A LA AAUA . A@.A .ASf.AfAr+U u& /23b! $ %6 8t

‘ *f } xsmhb] W] ca] cal] ca] cal] ca] ca] ca] ca] ca] caU] cal] cal] cay] B&DFGQPQQMQ%’] cajc
a] ca] caj caU] ca] caU] ca] caU] cal] ca] cRa] cRa] caf { YH ;

$57j zuoj e” ZU] cal] ca] ca] ca] cal] ca] cal] ca] cal] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca

] ca] ca] ca] ca] cal] ca] cal ca] caU] cal caUl ca] ca . I B!'!

$! $q9PSSUEIF%0RMIEEE| vpj e_ZTj e ZUU| ca] cal] ca] cal] caU] caU] caU] caU] ca] caU] ca]c

a] ca] caU] ca] caU] caU] ca] cal] ca] ca] ca] ca] cal] ca] cal] ca] cal] ca] calU] ca& ' *';

RS o B IR B S ' I nON0115J55555~xr nga[ U e_ZTj e ZUUU] cal] cal] cal] ca] caU

] caU] caU] cal] cal] ca] ca] ca] caU] caU] call®al] cal] cal] ca] cal] cal] cal] cal] cal] ca

ca] ca] ca 6666, 7/s7773E8
}_<<]:::] ]‘%ﬂ-& 13’2 skt Z% ga]%%e&?]r@&fﬂa]"cca]%‘ﬁ]p&a]egaf8af}]%a] calcal ca
U] ca] ca] ca!}\crm;pcalgp&w}bax] c%a'U]‘@&]‘ca] vidda sipoal)] ta) & agteained U] ca
?7? @CDDEEEER&EFE Vb KB @£KL<L1T pls; _¥igé ohg&elefzaldhﬁaux@aU] cajcajc
aU] ca] cal £ l_ e)Iﬂ U] c caUlca ca %a ca] cal] cal] ca
U] ca] cal] ca] ca If’?@% ] ] zupk a VU] U] ca] ca]
ca] ca] &a] ca}'%\‘}‘?,%ﬂ cfa'paajiea}*eal} da]dea] é%ﬂ!}‘t’ﬂ @a]xeawea] gengratedarndal call cal ¢

aU] ca] cal] eappridd &joc he memory controller 23 when video signals in
177170 17 BeRECERAD TnaRRENS P &tiiVehl C&A @%%&?Zypkéé\awé&s%%h ca] ca] ca]
cal ca] ca] c?kca]ie a‘]é:ertg %a])c a]ec%%c a!]rcalzggU] cg]’ ax]' cal caUlcta] cal] cau

caj cay| Cca
]&n{ ]rrxn{U]mTovéFB#py o Iher anki kbaxyt timages | ?Q'D}-Q}G*mf, ~ther thannadisa\ VU] U] ca] cal]
ca] calfccalj eab]awé&aaycacmakaakﬁadcau]ecai\s;ﬁ&ad: ayeakaal ¢alh cedwalhcal call cal ¢

~/.0?
2 cal] caUPERipas | FE ibs %;,‘Xeb} ayRdef el epe oy BEb RIS S CaL] car e
] ca] ca] ca] E&SB#FFMﬁ‘]ﬁ“éW skea\ Y9 ddeptay ceaqtes] 680 cafeaxfi]eea] cal cal] ¢
aU] cal] caUleaet] oa]ctaéJ]auad:l]maL—J](ca]agh]s:abl]zca]ch]x&a]ddab]Laaécaa]xaa] cal] cakgr w

Qy| ~xsni d@éighabvkwﬁké] ]ﬁél;%a]: 2l calgake ga]&aﬁtﬂ ebeahkcaigal cal cay ca]
cal caU] ca] L{]m a% ca] ca] ca] ca] ca] ca] ca] ca] ca+Uf DI sF" 10% & ()-3(Y
MLO% &) - FOHHR: 3 10°/mr&() $10% & () -
"@10% & () | uniX6! O BiF"eigiig'of) tB¢ " &iEpleys Bodgs S{Havns Bn1 BIBS ()4 3(!t " sF" 1098
()-3(! " sF" Kiugh- 3( ! ¥a& "0 Uke(ha Bl ¥nd' atix$1 ¥4I M iQazfesl@¥ed OBR4 0BB
on the display raster has an aspect ratio of 4 : 3.
However, the image display apparatus according to the
20 present invention can simultaneously display at least one
image having an aspect ratio of 4 : 3 according to an
ordinary broadcasting system and at least one image having
an aspect ratio of 16 : 9 according to another broadcaating
system such as a high-definition television broadcasting
25 systen.
FIG. 10 shows a yet still further display mode for
~displaying images having different aspect ratios on a
display raster 700 of the cathode~ray tube 11. In the
display mode shown in FIG. 10, a main image 701 having an
30 aspect ratio of 4 : 3 is displayed in a left-hand area of
the display raster 700, and an auxiliary image 702 having an
aspect ratio of 16 : 9 is displayed in a right-hand area of
the display raster 700, The main image 701 is produced as a
complete moving'image from a digital video signal which is
35 generated and supplied to the memory controller 23 when a
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belongs to a broadcasting systen such as a high-deflnltlon
television broadcasting system which broadcasts images at an
aspect ratio of 16 : 9. Therefore, the tuner 5 is designed
to receive problems in such a broadcasting system. The
channel received by the tuner 4 belongs to an ordinary
broadcasting system which broadcasts images at an aspect
ratio of 4 : 3.

FIG. 11 shows another display mode for displaying
auxiliary images on a display raster 800 of the cathode-ray
tube 11, the display raster 800 having an aspect ratio of 16
: 9. In the display mode shown in FIG. 11, a larger main
image 801 having an aspect ratio of 16 : 9 is displayed in a
left-hand area of the display raster 800, and nine auxiliary
images 802, 803, ..., 810 in a matrix are displayed in a
right-hand area of the display raster 800. The main image
801 is displayed as a complete moving image in a fixed
channel received by the tuner 4. The auxiliary images
802 ~ 810 are displayed as pseudo-moving images in channels
received by the tuner 5 which are changed cyclically in

.certain periods. The auxiliary images 802 ~ 810 are

30

35

surrounded by respective coloured frames that are also
displayed on the display raster 800.

In the above embodiments, video data are supplied
to the memory controller 23 through two circuits composed of
the two decoders 21a, 21b and the two A/D converters 22a,
22b. If video data are supplied to the memory controller 23
through three circuits, then the image display apparatus can
simultaneously display three moving images or two moving
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5 display mode shown in FIG. 12, a larger main image 901

having an aspect ratio of 4 : 3 is displayed in an upper

left-hand area of the display raster 900, a larger auxiliary
image 902 having an aspect ratio of 4 : 3 is displayed in an
upper right-hand area of the display raster 900, and four
smaller auxiliary images 903, 904, 905, 906 having an aspect
ratio of 16 : 9 are displayed in a lower area of the display
area 900. The main image 901 is displayed as a complete
moving image in a fixed channel received by the tuner 4.

The auxiliary image 902 is displayed as a complete moving

image based on a video signal supplied to either one of the
input terminals 9a ~ 9c.

10

15

The auxiliary images 902 ~ 906 are
displayed as pseudo-moving images in channels received by

the tuner 5 which are changed cyclically in certain periods.
The auxiliary images 902 ~ 906 are surrounded by respective

coloured frames that are also displayed on the display
raster 900.

20

Except for the display mode shown in FIG. 12, the
main and auxiliary images are displayed based on video

signals received by the tuners 4. S. However, the main and

auxiliary images may be displayed based on video signals
supplied to the input terminals 9a ~ 9c.

25

An audio playback system (not shown) of the image
display apparatus according to the present invention is

usually arranged to reproduce an audio signal that is

30 associated with the main image which is being displayed on

the raster. However, the audio playback system may
reproduce another audio signal that is not associated with
the displayed main image.

In the above embodiments, the frames displayed

35 around the displayed images are distinguishable by colour
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distinguishable by brightness changes.
Where only a plurality of auxiliary images are
displayed in juxtaposed relation to each other, it is
5 possible to increase the resolution of the displayed
auxiliary images. An arrangement for increasing resolution
of displayed auxiliary images will be described below.
It is assumed that two scaled-down images are to
be simultaneously displayed in juxtaposed relation to each
10 other on the cathode~-ray tube 11. In FIG. 1, the switch
circuit 8 selects two of video signals that are supplied
from the tuners 4, 5 and the video signal input terminals
%9a, 9b, 9c and supplies the selected two video signals to
the respective decoders 21a, 21b under the control of the
15 central processing unit 6. The decoders 2la, 21b demodulate
the supplied video signals into luminance and chrominance
signals, and supply the luminance and chrominance signals to
the A/D converters 22a, 22b. The A/D converters 22a, 22b
convert the supplied luminance and chrominance signals into
digital video signals, which are supplied to the memory
controller 23. The memory controller 23 is also supplied
with synchronizing signals that are extracted from the video
signals supplied to the decoders 21a, 21b.
The frame memory 24 connected to the memory
controller 23 stores the.two digital video signals supplied
from the A/D converters 22a, 22b under the control of the
memory controller 23 based on a command from the central
processing unit 6. Each of the digital video signals stored
in the frame memory 24 is composed of video data that are
generated by cropping or decimating every other dot of video
data of each horizontal scanning line so that the number of
dots of the stored video data is 1/2 of the number of dots
of the original video data. At this time, no horizontal
scanning lines are cropped or decimated, but cropped or
decimated video data of all the horizontal scanning lines

20

25

30

35
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are stored in the frame memory 24. The two digital video
signals are stored in the frame memory 24 as follows: The
video data of the digital video signal supplied from the A/D

converter 22a are stored in an image storage subarea which

5 is a left-hand half of an image storage area for storing one
field of image in the frame memory 24, and the video data of
the digital video signal supplied from the A/D converter 22b
are stored in an image storage subarea which is a right-hand
half of the image storage area. The video data are stored

10

in the frame memory 24 successively field by field.

The video data of the two digital video signals
stored in the frame memory 24 are read successively field by
field, and supplied to the D/A converter 25, which converts

the supplied video data into analog luminance and

15 chrominance signals. The analog luminance and chrominance

signals are then supplied to the video signal processor 10,
which processes the supplied video signals into RGB signals
and supplies the RGB signals to the cathode-ray tube 11 to

display corresponding images thereon.

20 At this time, the central processing unit 6

supplies a control signal to the vertical deflecting
circuit 13 to cause the vertical deflecting ceil 14V to
deflect the electron beam in the cathode-ray tube 11 through
a vertical deflection angle that is 1/2 of the normal

25 vertical deflection angle. The horizontal deflecting
circuit 12 controls the horizontal deflecting coil 14H to

deflect the electron beam through a normal horizontal
deflection angle.

The above arrangement displays scaled-down images

30 in a display mode shown in FIG. 13. In the display mode

shown in FIG. 13, an image based on one video signal

selected by the switch circuit 8 is displayed in a central
left-hand area 11L of a display raster 1lla on the
cathode-ray tube 11 at a size which is 1/2 of the normal

size (an area which is 1/4 of the normal area), and an image
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based on the other video signal selected by the switch
circuit 8 is displayed in a central right-hand area 11R of
the display raster 1lla at a size which is 1/2 of the normal
size.

In the display mode shown in FIG. 13, the vertical
resolution of the scaled-down images that are displayed
remains substantially the same as the vertical resolution of
images which are not scaled down, i.e., which are displayed
fully over the display raster 1lia. The principles of this
display mode will be described below with reference to
FIGS. 14A through 14C. It is assumed that one field of
digital video data produced by the A/D converters 22a, 22b
is composed of 48 dots (horizontal 8 dots ¥ vertical 6
dots), as shown in FIG. 14A. The number of dots used in
FIG. 14A is minimized for illustrative purpose. At this
time, the video data that are stored in the frame memory 24
are composed of 24 dots (numbered dots in FIG. 14A) that are
obtained when every other dot of each horizontal scanning
line is cropped or decimated.

10

15

20 Using the 24-dot video data stored in the frame

memory 24, the scaled-down images are displayed as shown in

FIG. 13. Since the vertical deflection angle through which
the electron beam is vertically deflected in the cathode-ray
tube 11 by the vertical deflecting coil 14V is 1/2 of the

25 normal vertical deflection angle, the vertical distance

between adjacent horizontal lines is reduced to 1/2, and

hence all the horizontal scanning lines are displayed in a

vertical interval which is 1/2 of the normal vertical

interval as shown in FIG. 14B. Therefore, the vertical

30 resolution of the scaled-down images remains the same as the

vertical resolution of images which are displayed fully over
the display raster 1l1ia.

FIG. §4C shows a data structure of video data for
displaying an image at a scale-down ratio of 1/2 on a

35 conventional image display apparatus. Since the vertical
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deflection angle is not varied in the conventional image
display apparatus, the number of horizontal scanning lines
that are displayed is reduced to 1/2, and every other
horizontal scanning line is cropped or decimated, with the
result that the vertical resolution is also reduced to 1/2.

Images in two different channels may be displayed
in juxtaposed relation to each other as shown in FIG. 13
when the two different channéls are selected by the
respective tuners 4, 5 and video signals outputted by the
10 tuners 4, 5 are selected by the switch circuit 8 and
supplied to the frame memory 24. One or both of the images
displayed as shown in FIG. 13 may be produced from video
signals supplied to the input terminals 9a ~ 9c.

While two images that are scaled down to 1/2 are

displayed in juxtaposed relation to each other in the
display mode shown in FIG.

15

13, three or more images may

simultaneously be displayed according to the present

invention. 1If the scale-down ratio is set to other than
1/2, then it is necessary to vary the vertical deflection

20 angle accordingly.

According to the present invention, since the
manner in which the frames are displayed respectively around
the auxiliary images can be changed individually, any
selected one of the auxiliary images can well be indicated
by the associated frame, allowing the user to confirm the
selected auxiliary image with ease, without any dropouts of
displayed information which would otherwise result from use

of a pointer displayed on a selected one of the auxiliary
images.

25

30 At least one auxiliary image

ratio of a broadcasting system that is
broadcasting system of a main image or
images, images having aspect ratios of

may be of an aspect
different from the
other auxiliary
different
broadcasting sysfems can simultaneously be displayed in

35 juxtaposed relation to each other.

Consequently, the image
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otherwise be imposed on the types of auxiliary images that
can be displayed. The image display apparatus is thus
convenient to use as a television receiver.
Furthermore, the vertical deflection angle for a
scaled~down image displayed on the cathode-ray tube is
reduced in proportion to the scale-down ratio of the scaled-
down image. Therefore, the number of horizontal scanning
lines of the displayed scaled-down image remains unchanged,
and the vertical resolution thereof is not lowered,
permitting the user to confirm well characters which may
exist in the displayed scaled-down image. A plurality of
different input video signals may be stored in the frame
memory and may simultaneously be displayed as scaled-down

10

15 images, so that the scaled-down images can be displayed at a

high resolution.

When a video signal is stored into the frame
memory field by field, a scaled-down image can be displayed
as a moving image similar to ordinary moving images that

20 change on a real-time basis.

In addition, a video signal representing a

combination of main and auxiliary iha@eé to:be dﬂ?played can

be outputted from the output terminal and recorded on a VTR

or the like. Thus, images displayed in various display

25 modes, which may represent a combination of main and
auxiliary images, for example, can be recorded on a VIR or
the 1like.

Having described preferred embodiments of the
invention with reference to the accompanying drawings, it is

30

to be understood that the invention is not limited to those
precise embodiments and that various changes and
modifications could be effected by one skilled in the art

without departing from the spirit or scope of the invention
as defined in the appended claims.
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1. An image display apparatus comprising:
a memory for storing a video signal; and

5 control means for displaying an image which is
scaled down to 1/n (1 < n) on a display raster on a cathode-
ray tube based on the video signal stored in said memory;

said control means comprising means for cropping
data of each horizontal scanning line of the video signal to
be stored in sald memory to 1/n without cropping data of the
video signal in a vertical direction, and means for reducing
a vertical deflection angle to 1/n in the cathode-ray tube

10

when the video signal read from said memory is supplied to
the cathode~ray tube.
15

2, An image display apparatus according to claiml,

further comprising input means for storing a plurality of
different video signals in said memory.

20 3., An image display apparatus according to claiml or 2,

further comprising means for storing the video signal field
by field into said memory.



