1 PICTURE-IN-PICTURE CIRCUI TRY This invention:relates, to,the field of

tel evi sion receivers having picture-in-picture capability. The term o~
"t €l evi sion receiver" as used herein ificl udes tel evision reBEAS85584vi Rg a
di spl ay device (commonly known as 5 television sets), and television

receivers without a display device, such as videocassette rmzészj
|

(VCR's). The term "tel e g TIRECN-PICTURE CIROUNERYI n al so
tel evi si on nMDNi t Or / 1 €C € iyrguepmiepmmpeprpm—pEe—RE—prrreT==To Daseband si gnal i nput

circuitry. 10 - Many nodern tel evision receivers have picture-in-
picture (PIP, or PIX-IN-PI X) capability, that is, the capability to receive
video signals fromtwo sources and conbine themto produce a signal which

when..di spl ayed includes a first programin a pajin vi eV\‘iegg .area, and a

second program i n Bhissdaveation(iralates 1o ﬂWefAPkG ofr deleyisioRe sane di spl ay

screen. r#aea%i,iéiﬁa‘,mdkﬁ&lﬁ&ﬁgp@?}drgs%a_ hbiligye in one of the corners of |
p a

t he di splay, nodern ircuitry also provides Tor the horizontal and
vertical novenent of the inset inmge about the display screen. Horizontal
novenent of the inset image is called 20 "Panning". Vertical novenent of

known 11 om Tours BATOEI (7T, Slesion, cpofiRT R W herdin frgldes Y ' ¢
TCSH BAtelevisiororedeivershhavingta display adevicel (cammoniyt knewn &%t i mage
0oy Rl st edls)e Snd iguRioH ! HocaVers Whréut, aleRspEy doviges ! ¢
t el evi sstichr aseivideovassetie precarders (e B'Sk-e capability, comprising: a
first signal inputThgr td@fStéid\sidn rbBbivérdeas sused! hersihaalstout means fog.
Teans cUMBHEPS delaNisianmOnHaNreRBRAS, Baviad crl: o WPBLneldr &ignal in
responspdsetsnd grjrialsigpal ircuitry. .
10 Many modern television receivers have picture-in-
picture (PIP, or PIX-IN-PIX) capability, that is, the capability to
receive video signals from two sources and combine them to
produce a signal which when displayed includes a first program in a
main viewing area, and a second program in a secondary (inset)
15 viewing area of the same display screen. |
In addition to displaying an inset picture in one of the
corners of the display, modern PIP circuitry also provides for the _
horizontal and vertical movement of the inset image about the
display screen. Horizontal movement of the inset image is called f
20 "panning". Vertical movement of the inset image is called L
"scrolling". A system having this capability is known from
TOSHIBA television receiver model 30iD1. Unfortunately, the
TOSHIBA system produces horizontal and vertical motion of the
inset image about the display screen that is noticeably and
25 undesirably erratic (i.e., jerky).

According to the present invention, there is
provided a television receiver having picture-in-picture
capability, comprising:

a first signal input for receiving a first video sﬁignal;

data input means for generating said data signdls in
response to activation by a user;

control means coupled to said data input means for
generating a control signal in response to said data signals;



RCA" 85547 a second signal input termnal for recelvlng ae secopq Video
“signal; pi cture-in-picture processing neans for rece|V|ng said first and
secoiid vi deo signals at respective signal input termnals 5 and conbining
saldkslgnals in response to said control signal to forma conbined i mage
si gnal whi ch when di spl ayed has a nmajor porti.on, and has a m nor portion
di splayed in a first position, said pjcture-in-picture processing neans
having a control input for receiving®aid control sigRER 83%47havi ng an
output terminal for 10 devel opi ng sai d conbi ned i nage signal; and
synchroni zi ng neans coupled to said output of said picture-in-picture
processing neans for receiving said conmbined i mage signal and for
generating a tel evi s csecymd hsignaliinput desminat for gegeivingr ar seapnds
sai d cont heHeHERnARVI Ng an input for receiving said television signa
synchroni zi ng co#%%nént said control neans in response to sai,d data

signals and in respdNﬁUthlMthufa @rme@m@gnmﬁam zfog recehdRenisaldgnal

causes Sa'fﬁs? %‘ﬁg | ¢ideS $ ge§Péeﬁvé° PR tErminHls
portion of splay,1n a gfcon 0S| sel fromesaid fiTst
posi t i%on, ngﬁgﬁ ﬁﬂ"@ !‘Paﬂﬂ ﬁ%pﬁﬁ'ﬂgcgﬁ 9 f$'9§? ;395| tion. A

pi Clt U(rje I Ifonncaucombiﬁédmma lelr ltwhlt?h wﬁedlms playdd tHas ianmajoron
e e o s, 4 iR b1 o BT B
smoot h™ noypicture-inkpictaré npracessigg means having a control irfpast 86( 547 from
oo SPReMnaSaRE ot el e fpiird Hodtout teiAkF or!  ©f ook
S 10 developing said combined image signal; and -
had synchronizing means coupled to said output of said
picture-in-picture processing means for receiving said combined
image signal and for generating a television synchronizing
component signal therefrom;.

15 ' said control means having an input for receiving said
television signal syn'chronizing component, said control means in
response to said data signals and in response to said television
synchronizing component signal causes said picture-in-picture
processing means to display said minor portion of said

20 dispiay in a second position offset from said first
position, said second position partially overlapping said
first position. - |

A picture-in-picture system'éécording to an

embodiment of the invention including panning and

25 scrolling capability mqvés an inset image about a
display in synchronism with the vertical field rate in

order to provide a smooth movement of the inset image



5 FIGURE 2 illustrates a renmote control handunit sujtable for

use with the invention. FIGURE 3 illustrates a display screen known from
the prior art, but useful in undersBanding the inventi orRCA 85547 - .
illustrates, in block diagramform another 10 enbodi nent of the -

invention. Referring to FIGURE 1, a controller 100 receives user- entered

cont rftomi gnal positlon kecahekaiard 105 and froman infrared (IR)

receiver 110. IR receiver 110 receives and decodes renote control signals
transmtted by a Ianthe dyawisgsurit 115. 15 Controller 100, which may be
a mcroprocessor or mcroconputer, causes a television tuner 120 to sel ect

a particular RFFE@WE riollllﬂ%tt aﬁdm rmbsﬁdm&?ga@rp fgﬂ'ha éarptered by a user.

Tuner 120 produc nal ntermne equehcy (I'F) and applies
it t®mb, i of the thQBtl@Brrprl sing a first section 125a including a 20

pscture (PIX) aFIGUHE”Q ﬂhﬁlﬁht@g éﬁ%tﬁ'o'té“d:éntréf‘%dﬁdiﬁﬂt dgjiggpler . and a

second section b i.ncluding, a sound anplifyling stage, an audi o detector *
and 5t€$@o“ﬂm:§g§r mWBt!ng ng unit 125 produces a baseband vi deo signal

(TV), and base?EllG;UREt 3ailidstratos audigplay seréen HﬁwmﬁfgmArthalt of

proc ni % PGS m whi ¢ crossover is

det e?@f%@ gg?l‘ll[s Y a#%gaﬂéﬂeq c}hgo%ts * 100. The baseband vi deo

signal (TV) is E&BURE 4i llustrates2dn t blockediagnam diorm, f anotherput vi deo

Z@n tcé}‘ni:%%l pfl ﬂvbﬁ@énand right audio signals are applied to one
ir o an au

|np switch 140 capable of selecting a pair of
I nput s fromfour pairs of audlo |nputs Vi deo switch 130 and audio switch

140 cach have t eagrrd E b geﬁ\tﬁm& 106>Pecuided Wder-! o7

S
A nal s.from ext ernal 4
Ron. E1ERed cehRtol S 'qaafsegfomha o) (KeYROAI D5 A oM GRAnd audi o swi 15

140 iinfracedc(If) receiveespbDseRordgeivey 1silonreteivesnandt decodesont rol | er 100

?ggpggﬂ%%dfoqgﬁpg!ﬁhﬂ'%q%ﬁslﬁt&%ﬁ ¥} 2aCPaBES Eondal G 115
Controller 100, which may be a microprocessor or microcomputer,
causes a television tuner 120 to select a particular RF signal to be
tuned in response to data entered by a user. Tuner 120 produces a
signal at an intermediate frequency (IF) and applies it to a
processing unit 125 comprising a first section 125a including a

20 picture (PIX) amplifying stage an AFT circuit, and video detector,
and a second section 125b including, a sound amplifying stage, an
audio detector and a stereo decoder. Processing unit 125 produces
a baseband video signal (TV), and baseband left and right audio
signals. The AFT circuit of processing unit 125 also produces a

25 signal from which AFT crossover is detected and applies it via line
124 to controller 100.

The baseband video signal (TV) is coupled via line 126
to one input of a four input video switch 130. The baseband left
and right audio signals are applied to one pair of inputs of an audio

30 switch 140 capable of selecting a pair of inputs from four pairs of
audio inputs. Video switch 130 and audio switch 140 each have
three other inputs labelled AUX1, AUX2 and AUX3, for receiving
respective baseband video and audio signals from external




5 are both caused to be at a | ow signal level (|.é:' bi nary 00), then the

TV .input is selected. If [err] is low and [err] high (bi naré@é)8 54n AUX1

- is salected. If [err] is high and-CO chw(bi'nary 10), then

selected. If both [err] are high (binary 11), then AUX3 |s sel ected. The
sel ection of corresponding video and audlo 5| nals is 1 ensured because

the contSaurcesnedEach efnthednputs: ofovidesd §§&ﬂﬂﬂemrﬁmt¢hput s -
[err] of149tiy ¥bRRAaBK lif Nrelspd rﬁé@'téuﬂir{h ?ﬁl&_‘ ted video

2 O op SprEfter1ge shd” ai’epﬁseg% éﬁé‘éﬁfwlﬂ@ s¢ MRS te arso

.'-. Qnafs are al so

appl i ed ¢onductvre t&hamd A32nréspeitivaly. c hFderexampler ifi €3l anddCRor i zont al

synchroni zing signals therefrom The sel ected audio signals are pI ied to
an afidi caner both waused tto1se aha lowisignal yevelp(ieiubinaryi QO)spHMrt €190,

gg 1Z(r;ewbmp@'colssselek’mu CIlfccht rs'lc{w and bce ?ﬁ@h {binar¥no1)) fhern t he RCA
- V| SI O recel Cctu on S ronics,
| ndi anap%ﬁ%g kq selegtad. Qqcb“?g @ﬂﬂf&u oW WE§QHSO &ggf‘l wg

pi cture- Ir Ycun o switch
130 25 |§nr§ ell: eo gg(c??etgs% aggjé %Am%glﬁé%qqgoml P unlt 150 s 25

connect egblectediceThe selevtiond ofi cmaiaSpéndmgt leamd | audionsigndiscig cuitry

Phet Bl %ﬁéﬁg BBcRESS, Hid, coff hnf%-% 244 e 292 byl fé?fv Y N npat o
rece| Vi rTQSPEP IVeacos r?éhmﬂ Si S R4l t%om'é! ag, {wi &dinit 165.

Sync separator  upit al so couples vertlcal synchron|2|ng signals to a
VERT SY@‘?RI ts@f'f]ﬁrh f‘?@f controller 100 via a line 122. PIP unit 150 has a

trol i nput C t ol i séleated rvideocsignabl isbappliéd fos acmdﬂmd Seri al
S ot PTEEGSREr IR, £60 SRRy JRBIGRN [ o qisBby cibefioByr o' S PP
RCAJ 85, sudigplayadeyigs 370 e \lideoasignalstareoal QQe(&i-‘rig ;o;ﬂcam Under
control Ipfratd®Nthit V165S@Hiéh Befivéa3verti€aPldnd Hsizontdray be
synchronizing signals therefrom. The selected audio signals are
applied to an audio processor unit 180 and ultimately reproduced
via speakers 190, 195. The above-described circuitry is
20 essentially known from the RCA CTC-140 television receiver
manufactured by Thomson Consumer Electronics, Indianapolis,
Indiana.

In accordance with the present invention, a picture-in-
picture (PIP) unit 150 is shown inserted between video switch 130
25 and video processor 160. The A signal input of PIP unit 150 is
\—  connected to receive baseband signals from the built-in tuner/IF
circuitry of the television receiver, and the B signal input is
connected to receive the output signal of video switch 130. PIP
unit 150 has a SYNC IN input for receiving vertical synchroni:ing
30 signals from sync separator unit 165. Sync separator unit 165 also
couples vertical synchronizing signals to a VERT SYNC IN terminal
of controller 100 via a line 122. PIP unit 150 has a control input C
to which a serial control bus 153 is coupled. Serial control bus
153 couples command data from controlier 100 which controls PIP
35 unit 150 to produce an image for display having a main (or



enabl ed and di sabl ed, and the inset picture may be displayed, for exanple,
in each of the four corners, or in several other areas. 5 Al so under
control ler command via serial bus 2%3,- PIP-unit 150 nay BEA®BS,5417 ed wtro

i nterchange (swap) the main and inset tel evision inages. The sound
reproduced by speakers 190, 195 desirably "follows" (i.e., is the sound

%i_ﬁsoc i@tuté]eandgtam insebl( evesbmdérg ctursl.ctl.underl 0 |

! e porRHtrplief forimand Vid Qé | B3 185, s FIP Ruenicht BHY. BaT o1 nou s

[ er r] eoablediandi cysabledm and insat pmiune dngyabesdisplayead,oforand al so in

Liéﬁﬁéﬁﬁ'ﬂm‘*a iA_83eh of the Mt ﬁ“&%ﬁe‘?ﬁ?fc"ﬁﬁe@o“??f. o8 Fetors Ri3L. -
@dé@dmypntmln_r cpnynangt yia Qﬁ!@ bus Pc it 350 i ne 141. The

operahn ] éd‘rﬂréWéHCtosﬁité?éhéﬁgé (rs'wap)r !hésmaﬁﬁ drid gugst to the subJ ect

i nven and, t her ef

be d b | . '
| R re@ﬂf@'oﬁl@?g@% &r@@ ﬁ%P@‘chﬁirhyfﬁggs r| ?&d'elgspal a rem)te
cRo]ptrdbsiramiyurFﬂfollowsH @se.| his the mwt | has%ﬁuaﬁﬁt zoxgutbpotpéganagd edzggof
ef er ontro anduni i ncl udes keys or
enterﬁ#?kédd%éjﬁé dhgfrﬂﬁ%ﬁg ering "channel -up" and channely down"
ddhmands and a enemrucztane fafr FIGURES 1herovides for selectiandofarey 205 for
turni gg id'es agﬁ% y,er,.e gf,s g%%@%%m? Ut t@ FJI@?- i ncl udes an
208
o s st e S Y 250,
th t ﬂ?ﬂ b R t
\émontrota an 8&1‘?? %géﬁnt udes g@ell# t+s r%ﬁﬁg’r (?Ilg Irﬁé% shgv\nn?) ef or

encodPhgvhetheynthe (pain a%r@ﬁ?t PICtUFS Ara RWBRRAT.i nTBISC# dance with the™
N ti QUb@mm%@rwséﬁcugtétﬂh ﬁ%ur%orem@tdrssmme Ra32, cafpges from a

5o D03, Blaraistor Rt Zan brWAR. CoRrbRun 410y TS oot net | ©

RCA 8opeddation of the audio selection circuitry is not relevant to the
subject invention, and therefore does not need to be described in
detail.

20 IR receiver 110 receives IR signals transmitted by, for
example, a remote control handunit such as the one shown in
FIGURE 2 and designated 200. Referring to FIGURE 2, remote
control handunit 200 includes keys 202 for entering the digits 0-9,
for entering "channel-up™ and "channel-down" commands and a key

25 204 for turning the receiver "on" and a key 205 for turning the
receiver "off." Remote control handunit 200 also includes an array
of keys 210 (labelled PIP/SURROUND CONTROL) including a key 208
(labelled ON/OFF), a key 211 (labelled MOVE), and 4 keys 214-217
(labelled with arrows) the operation of which will be described

30 below. Remote control handunit 200 includes therein electronic
circuitry (not shown) for encoding a signal to be transmitted by an
IR diode in accordance with the particular keys pressed.

Controller 100, in response to a command from a user,
controls PIP unit 150 via serial bus 153 to "pan” or "scroll” (i.e.,
35 move) the the inset image from one area of the display to another




as nentloned .above. Referrlng to: prlor art FIGURE 3 “an inset |nage S
.shomn-dlsplayed in a first position 301 .on a display screen 300. In
respo;[}se to panni ng conmands issued by controller 100, t he ROAEBS 5&pe may
be nmoved horizontally through a nunber’of display 5 |ocations along an
axi s defined by doubl e-headed arrow 301b, to a second |ocation 302, or it

TR Pe, SESHightRthedl abbd, "RGEANG & IPRRLATEIGURE 3 dn inBet dRRagse Lo
scrol l'ipg onna s issued b ont t set I ma noved
verticald ¥ P fayRejar aﬁ?rﬂl peSHioNn &Qa"t |Qﬂt§ %ﬂ @ya§c B i ned by
i pl aybn oo 2#%9. 8 ganfiieconmands Istyee by, contfler 100} "??Zsbﬁf

scrgl I ?/Hbs ntff éﬁ m%%@d ,\;qr&qqllgrﬂlrgygl\aﬁ CQHQ& Lﬁll'ﬁplal)‘so to
pOSIaI : olncutlor:sm%n ghageaxis deﬁnbdcwldouble-hbadédsatmwsmw,nto F?nm ng fmnld
scrol li S orizonta
and ver PP8nd, REAF 3428 it may pacHakeaTH: By IS, "0\ RAr)
168 frolocatiom PSkmilarly, 10 resgonsertmcsorgllmgjmmmandmussuedTbyse read
adar esseanifofiet! 106 kN ifket iRk’ malp Y FRVeE0 VoRticdfly matigﬁraa' bus

153. Th |s acc
dependenumlparnotv@lsp&ax degatlcms aliongt a@f axrsegta ned doyh qéte%de,d at which

(VRAM)  apiv B £S5 36 Sa AhirdE T6estsh 3031 bheitsmawsef displayed inhanyi fference.

bet ween, rﬁucces ive read addresses, It is recogniz erel that n order to

provi de! IA& dogationn IThYsnRY ntssHing 2 "?ﬁgo ﬁé’r? ge, it is
i mpor t apanhing fcoramarids,26oniYBASt rG0! ceiv oz sses RjFPcenuurISOgt@ach successi ve

f{}?dféééﬁ&f‘ﬁt‘e'az@é{’ IR, B 4 Jokaff 6P Ble JiEBRY Sereohe i he rhi e at
wht'ch VRAM r ead adﬂnvnagsaadescnﬂhggdofﬁbeagunﬂsunagerune of 60Hz, ?agﬁes3o
e
ai § Por e 220 {!‘?"3%“%&’ L tthdiha g, hoftfon %‘érégégﬁé*‘/‘l&cﬁa?ﬁg s Weli, 11 ca
synchr offad Rddresses) (witbin sideaymseymery NEAMIr 168sfrom \ubmh é’dPt o PIP
uni t 15Qn{to1 5gNBEHMY ?éaHl’Hb Wl@ééri‘hfd)ﬂnatléhur q fiéé@%&d”ﬁdd?@@sé@” i cal

o m mar WSS o, GTPL b gy B et JOT YR SoURT BB IS er 100
suppl i es The rate at which panning and scrolling is accomplished
20 is dependent upon two factors. The first of these factors is the
rate at which (VRAM) read addresses are changed, and the second
factor is the difference between successive read addresses. It is
recognized herein that in order to provide smooth movement while
panning and scrolling the inset image, it is important to change the
25 VRAM read addresses once during each successive field period (i.e.,
\_/ approximately 1/60th of a second in the U.S.), regardless of the
desired rate of panning or scrolling. Fixing the rate at which VRAM -
read addresses are changed, to a constant rate of 60Hz, causes the
actual rate of panning or scrolling to be entirely a function of the
30 difference between successive VRAM read addresses.

Accordingly, a vertical synchronizing signal (provided
by sync separator 165) is applied to PIP unit 150 to synchronize
the picture-in-picture processing. The vertical synchronizing
signal is also applied via line 122 to a VERT SYNC IN terminal of

35 controller 100. In this mode of operation, controller 100 supplies



RCA 85, 547 inset inmage positioning-related information to PIP unit 150 i n
response to the detection of the vertical synchronizing signal. Controller
100 either monitors termnal VERT SENG IN to detect the RGA8RB47 -
synchroni zing signal, or in the alternative 5 may be interrupted fromthe
performance of other tasks by the vertical sync signal. In either case,
cont rinisetr imagec positioning:-relatedr information tto (R unit 156ein one or nore

; . e od s ont ] h i : . A It is that
ci r oot qeRAEe Y67 ShECdRt6Ction Bt she- Jeidar'shnkhiomeind wiopRE | ol ' abou
the 1 0 displ ay Gonteelier 100 sitharhmeniters. terminal MERT (S¥ENGUIN e the i nset
appeafcs déteet Y vartiven! ¥yRehtdnigiin'signal bfcin the aftbrdativel s moved in
discrete steps, about screen | s, for,e r’rPIe, 80 pgsitions wi de by *
150 pman Bendntarguptad fram. fae PedoynARce At QINAT 185kS BY| thaindesi rabl o 1 0
1 5 chertival ssyfii\\signad. atnlregithed caisey ddretroltér MO0 cannthen Pedlisen of a

abnor Bt 1Y U I9c o8 Jheinsgt b9 it Riite” Sagts M el BHeR&C " 0vi cea ror
thi s girebtiom irrieach video digldrtin® nihebeesulisisr dhak citowifrysire changes to
i s SEPEHHEGIRR BR orierd I\ BRNR, [idibs e MR ol I upon
&6t rdisplay 1snreeminia smoothirmenness Y ismatadkthatowpilef theninlsatb S

[t e fapgars 10 30 GSAAGRE. poSttalls A HARUalRER | 21 on Tson

r ecei MOYed,dn\giserete, steps-abaub & seepem Whickeis. faroaxampleol 100 at any
time positionsa widecby 11401 fdsitions! nighce per field), but latch 150 is

choeKed N, 2 VP ik 5 FUCSoREE e B AR T e hToRBh DI 807550, 150
¢dbodchange cd VRANMnwead iaddress stunimg ithe3active Gdaifining Bartiont of & t he
et o LOBEbeldD; htefisd SUER el RN teao HaRIG BhaRge! iry, EfiteY G 4"°
whi crABeabnarmallyr displayedcte.gunblars)) pistuee: hd Wafolutinesi afe and therefore
gged plltﬁviéé?idﬁéﬁfthtyafbrémm.' nﬁﬁ@f,gcbntrbpe?ﬁme@{%lnIs iﬁeédet ?Ud' 0,

% iSdue WhdngSs 16 VHAM P5ad "Sudreszes bnly dufing’ the Vertical ' °¢t!Y
20 Dblanking interval. While this solution will solve the problem, it

may put an undue burden upon controller 100, which, of course, has

other tasks to perform. This constraint is removed from controller

100 by the use of control bus interface unit 150a and clocked latch

150b of PIP unit 150. Latch 150b receives the VRAM read address
25 commands sent from controller 100 at any time within a given

field (but only once per field), but latch 150 is clocked with a

vertical sync signal to transmit its data to processor 150c of PIP

unit 150, only during the vertical blanking interval.

A two-tuner embodiment of the invention is shown in

30 FIGURE 4. Elements of the additional tuner bear primed reference

numbers otherwise identical to the reference numbers of the first

tuner. Those elements of FIGURES 1 and 4 which bear similar

reference numbers, serve the same function and therefore need not

be described again in detail. In this embodiment the diode audio
35 select logic is removed and audio selection is controlled directly

by controller 400.



by controller 400. RCA 85,547 The vi deo.signal TV produced by
processing unit 425" is appli ed di rectly to the. A nput of PIP unit 450.
"The audi o signal TV . produced by-processing unit 425 is aq_-ﬁtbe 94?ud| o]
- switch 440. Controller 400 controls afio switch 440 such t
main 5 picture is the video corresponding to TV', then the TV audio is
selected. Note th bot,

: t, 42 5 h
AFT signals coupl eth@ Vi GE{ gfﬂehaj ?go(%)rll'lggupﬁ usyt% qﬁ%?@é%&]%% e
Lﬁ;gﬁgltls tmétdh es églt\eggpﬁimumdf Lri #Bhe caudio signalg'lﬁglggcﬂ bed
enbodi n&ﬁpdugeﬁ E’Me&’%‘f?ﬁﬂb gﬁh ﬁ?é g%plg?% 9 apgliacgsn r ol p?i% and scrol |
fea}ure:{:omm-oller rmMmdlmawuo smtchoﬂne[ sueh:tinats whemp| theur?al%g such
as ' e an
S 2oBicticelts, 156 AH8G Eleboting €A TH", h"g r‘c',‘??. TPCBUIRIS)

operat i mleme_d:ue Noteltbalt kothc proeessing !i'ﬂ&n&? and pre ?*ﬁ@g PBgognl zed
her ei n *g% hiife s HHTE Gigha) Bouplled St dentreifdr 0B ratpinputdteraningiet h pan

and scrol action annln scro hi n nlarged (i.e.,

" zooned'H r%ﬂ_@rAﬁl ot[ﬁ yectivg Y1 s, hQSBoAFTn% l& F‘ﬂa @c @%% pi f(:ture may
be 20 0 dnmelendtitbedrespedtive (tangrs. about 25% of
the oOri garfg?mgm ot ﬂ'i?lquhlﬁi éﬁé@ht bo FQEH gﬁéeéq gerform such a

zoo the freeze k 'ﬁzlé? M’E‘b%(&ﬁg 8@?@2 causing a stable
st: Il pivartical tsydm\rdmthgysugml dodceptroy paneand serolfdeatuies.uit -
enl ar ge ion
oper i o padifsd el et phhec fodlures, b IP-tndt 15T osiech B 20 Y,
spl ay "266mY (t.ee enlargement Oiethepaée%rwithmhéh%'%aﬁfo {)r afdspl ay is

th\efcent« f paz r HYoindzi ftha@@h of arrow
keys 214 ﬂinétmfcﬁ%%%gugg%ﬁzegég#a&l ar ea ton e panned and

scrboPl e@nmaﬁrqm ttﬁetbﬁ VeFlicah Sync h’-"Bgc by enlarging an area for
di splay which is sjti ghtfuythelrf pedogmizetde hdremrctthah tife tsubjpetti cul ar arrow

key being BLESSel A1D8Mud8Ri 5t BréidMiS Yty FanPaAYCEcroll action
when panning and scrolling within an enlarged (i.e., "zoomed")
- frozen picture. That is, a portion of a full screen picture may be
20 enlarged ("zoomed") so that the enlarged portion (e.g., about 25% of
the original picture) fills the entire screen. In order to perform
such a zoom, the freeze key (FRZ) of keyboard 200 is pressed,
causing a stable still picture to be displayed on a display screen.
The ZOOM feature enlarges the frozen picture by a factor of two (2X
25 magnification) by operation of the ZOOM-IN key. Of course, the
. dispiay screen can only display 25% of the expanded frozen picture.
The 25% chosen for display is the center 25% of the original frozen.
picture. Operation of each of arrow keys 214-217 of keyboard 200
causes the enlargéd area to be panned and scrolled within the
30 original frozen picture by enlarging an area for display which is.
slightly offset in the direction of the particular arrow key being
pressed, than was the area previously displayed.
Other modifications also envisioned include that a zoom
may be performed without having first pressed the freeze key (i.e.,
.35 zoom on a moving picture), and that the zoom magnification may be
other than 2X.




»

Ot her nodifications al so envisioned include thal: a_mgm_nﬁﬁ.mﬂimﬂﬁor med
w t hout having first pressed the fyeeze key ‘(i Zoom on a m)V| n

e.,

picture), and that the zoom magni f4 cation nay bﬂlmlmu wﬂll ﬁ(l“

1. Atelevision receiver having picture-in-pictd rrprl Si ng:
a first signal input for receivi fly st video si gna Uata |nput means
for generating said data signal s%esponse to acti vat i on by a user;

control neans cotipl eA ttelevisibniateceivent havimgs pnoturgem»pw.tumg a control
Si gnal data signals; a second signal input termnal for
caRRbfRgecamprEfid;

receivi ?nal 10 picture-in-picture
processi ng meansarf first glgnal igputi forr reeeiving, %eﬂﬁﬁtdvﬂ%os@ﬂ@lal s at

respectlve Si gn Sand riarafing 8did Sk 1§ im response to
-da félqh ulel'h |ryéd irragg glagngﬂﬁ/hl ch when di spl ayed

dcontrol to,for aco
g 8 aetiv ﬁnﬂnhﬂk Y ‘lﬁ%r portion displayed in a first position,
sald 15 pi ctureeontml qheanspcoapksd 'to saith datavinputameans éor i nput for ‘

receiv, G | for devel oping
Said Sslfeliy ﬁi&@@ﬁﬁﬁ*@nﬁ%ﬁﬂﬁﬁa&gﬁ%ﬂﬁe%&aﬁéﬁh@% to said out put
of said picture-anspcondr signalcinputnterminat foorreceiving agsesoadconbi ned 20
| mage vcwgaals'gﬁg' for generating a television synchronizing conponent signal
therefrom sard Control neans having an input for receiving said television

si@nal synchroni Biotyrednrpictute ReOGeSSIRG! neansnfor recaiying said said data
Si 9“a|fﬁ'si‘ Ndndns H@‘Wdé@ § rfhl%eb?"l‘e%?éh% ﬁ‘éﬁﬁﬁﬁhﬁ't&ﬁnﬁﬁﬁl&one“t
si gnal uses, sal ur.e I cture ocessi n | ay said
m nor t¢ memmsa ‘&QJSF‘ SRQ’E?QJ rﬁ S‘ lgr\qlo said first
posi t ifonm saicombined! image signalammielhlwhenedlsnmyed haschfmasﬂr position s
portion, and has a minor portion displayed in a first position, said
15 picture-in-picture processing means having a control input for
receiving said control signal, and having an output terminal for
developing said combined image signal; and
synchronizing means coupled to said output of said
picture-in-picture processing means for receiving said combined
20 image signal and for generating a television synchronizing
component signal therefrom;
said control means having an input for receiving said
television signal synchronizing component, said control means in
response to said data signals and in response to said television
25 synchronizing component signal causes said picture-in-picture

processing means to display said minor portion of said
display in a second position offset from said first
position, said second position partially overlapping said
first position.




10 S : RCA 85 547 2 The tel evision recgiver Qf' Clalml further
conprising: menory neans coupl ed to said picture-in-pi¢etdfe pfocessing

maans,,for storing an image to be displayed on a display 5 sgre
- 'pi ct @l e-i n-picture processi ng neans ‘?oorl ng in said nmenory M@%‘%ﬁfj

predet erm ned anount of one:of said video signals i response to a control
signal, and for producing a display signal which when di spl ay$ m :
di spl ay screen producdehe teleyision TreceivweipatfsClaimarl i fudbeni s ﬂ” uﬂ" “lu”m " IIII
first pesdripe (g,gg -a pl urallty of positions, sald i mge being rélafed"to

said stored vide

. The tel f C.aim2 wh
said control means"]%“&% E?Qﬁfﬂ%c%‘ggﬁg I 0 tB\CZ'rJfé)'i"MP'é@E& ver e(rn?l ?:I ai m

3 V\herelproeesdmvtmeaﬁs forpstorinprzm umdgeiete be! displayety loverad displayhe
tel ::stfﬂ’P gf;el ver of Claim4 erein said data i nput nmeans includes a
e

reno * receiver for receiving renote control signals. 6. The
t el evi si on recei vesaid pibhjne-mdpm'en processing m@ans toring rial ude

I and
i'e?{‘?czléaﬁ%@%éﬁ#*’v fnedfif &iirediesgfined Aol didiie et a1 Wides , 2,
7. A t &ignals im respense te Lasemtroblsugnals aademb@mdw:tagsardlsmaw th
ref erengighdll WificRCwhidh? displayéd oft' 8diplay screen produces a display

.10 comprising an image displayed in a first position of a plurality of

positions, said image being related to said stored video signal.

- 3. The television receiver of Claim 2 wherein said
>/ control means is a microprocessor.

4. The television receiver of Claim 3 wherein said data
15 input means includes a local keyboard.

5. The television receiver of Claim 4 wherein said data
input means includes a remote control receiver for receiving remote
control signals.

6. The television receiver of Claim 5§ wherein said data’
20 signals include signals indicative of the operation of keys for
causing horizontal and vertical movement of said minor portion of
said image about said display.

7. A television receiver substantially as
hereinbefore described with reference to the accompanying

25 drawings.




