:\]e3eSPl 4F6| T7?2 5 J U L 2002 *166166* 1 SYSTEM FOR CREATI NG MULTI PLE

* SCALED VI DECS FROM ENCCDED VI DEO SOQURCES TECHNI CAL FI ELD The ig2QPB$ﬁ gpo
relates to dec digital video data and particularly to dée S‘ g

plurali ty\m @‘ i deo data streans using a single decoder. Even nore

particul ar ventlon rel ates to downscal ed decodi ng and di spl ay of

mul tiple digitwd6%i deo sources. BACKGRDUND OF THE | NVENTI ON The

transm ssion of digital video data streans froma source such as a

tel evision canera or_notion pictur Vi very high

data rat os. SESRERGEPRGREATRNG AR I Fe S Sobcrd¥y BRE iSERer

devel oped or proposed to reduce {ispaXdaRcEkansm ssion bit rate

requi renent while preserving high quality images. One such devel opnent has

been adopted by the International Standards Organi zation (ISO as standard

| SO 111 72-2 entitled "Codi ng ofég§§?g¥2§L%%§¥§§ and Associ ated Audio for

Digital Storage Media at up to ec." This standard is

commonly referred to as "MPEG 1". A second standard al so adopted by 1SOis

| SO 13818- 2 Tt |J¢nvailtn@hezrelam|wg d¢cabinne Piditgitesl andddssdatat add

mmy bePAEsiranre o o r st HE S R SulaL I8 el R R ot 2

r educedtzieams ﬁm&ng«anﬂrngbmedaqumtsh mvemwmdﬁb(purﬁdéhﬂaf&yathélevision

screen, i n|t rln second vi f sser_ i ce ip a reduced
size wn omﬁVn é%E#% OY%ﬁ%%?ggoﬁe%% %ﬁg % %ﬁlﬂgé§ui5ﬁﬁ Brres
raferrddgumaasd@dﬁaugbmfbéﬁcture (PTP? are mell known in the anal og

television art. Arai in US Patent 5,083,205 for 25 J UL 2002 2 exanple
describes a receiver with ml |£Ie degndulato&i to(groduce a PI P display

format. Ai nonoya in U S 2% S0 SR 2 a met hod of conbi ning
i mges from several anal og sources on the screen of a single television
nonitor. Filliman, et al. in US Patent 5,486,871 describe a control system

for an adju§35%l%r%ﬁﬁm%%$%@ﬂ @?s@éﬁit@leYb@ﬁ@ @rtah? takanpelspreaotonirgen
'”ngss%%hﬁagi%Phﬁylé&IEEBn éQmSFQ36§|mEE§§§ éf@@@f&“@é Leguif,enthe use of

mul tiple tuners or multiple denodul ators, one for each video source one
mnsheSQH§RAﬁ¥NlQN@lYﬁ%nV?éﬂubiﬁb frEacrpbesi veAsnumber ofedska nore of

the analRghd JBIESH PEERERE {,-Q' eae&e%okgageénfaévgiéggayor%%oggsbﬁe ¢y deo

sources are displayed 1n real tine. can al so conbi ne |1 nages at
sour ce FHRUC Hetlep ea@\i‘aﬁ%nf-ljénéﬁlséﬁént héﬁ sehe vagUArshAgFewaAdkEog VI deo

wi th. t he £OMD) ned hiBGCSuath LY Bhabedst ene kiR edussinshrenssndaus, | n

this case an ordinary receiver wth a single tuner and single denodul ator
can be agartedonevehei hareroasioppdwsSitanddurd Argenhsashencd IRt ke

part'(“Héﬁhd%ﬁﬁﬁ'féé'9@15QLQCEﬁgl%HeHh@C%%Ehgeo§'MStlygrﬁlE%ﬁ%@%|%Imyar'OUS
t echni ques have been devel oped for scaling fhe size of digital video

i mge atsttreireedi hediolfar PAgltel PasrgesMedaasel yesERi FESUE tlel=evi sion

recei vey,{of s det er mrHEL ag sEBﬁdfaE:@”%@ R %Ee(&edg tof 880hpipre 1and
frame rate) of encoded image franes, and properly displaying the i mage on

the vi esrrordsprapdardcpidgongdopaischPyuFssr iGowsot é318|118‘t2h@fdil§64€é%/ si ze.

Wilis ‘l@eﬁé§1cpé59@}xg 0%6510%1%&%3.&!&%% g h'sé'o@g_a%%@l oG Migleo signals.
The digitized signals are then nodified in a signal processing circuit to

repr esehtfproptien i Nisieped siedlamared Han ashé MPE&ed "di spl ay.

In some applications it may be desirable to display the
video data at the receiving end with a reduced size. For
example, one may wish to watch one video on a television screen
while monitoring a second video of lesser importance in a reduced
size window within the larger television screen. Such techniques
sometimes referred to as Picture in Picture (PIP) are well known

in the analog television art. Arai in US Patent 5,083,205 for

OOV
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25 J UL 2002 3 Chaddha, in U S. Patent 5,742,892 describes a decoder for-

upscaling the size of a small video by upsanpling to increasentshe of
" pixels displayed. McNeil, et al. in US. Patent 5,790,714 de§2#?béUT2§©D2ng
down by using area wei ghted averages of pixels in both the vertical and
hori zontal directions. To scale up an interpolation or replication process
is used to double the pixel grid whi ch2is then scaled down to a final size
gr eat eexbhan et ke sar ifiawla plodigid dviugi R IH1Q 1 ermaidRied- Aves age

process. Puri, et al.. in US. Patent 5,253,056 describe an adaptive
t echni EEW¥GE @n@&taﬁ i, SARY SidEduenth Y aeesdiing Séal dRtens oé&%? gpabs.

Schaf egesictr iBesPat et P Q% Hohshestid bes R daseders flrHenglatdg a scal ed
vi deo out put. Japanese patent JP 9083896 describes decodi ng and scal i ng

vi deo H&UE Ffomilts I Sthrftfels ST Hed e arumansiteked Riogeimae . al ong
with aecaddress GRNGTAAN 4 I OHddA KR § MU AUGR e d oSt L Ng

di splay shows the multiple channels sinultaneously, in reduced from

Scal i ngdistssiadyd austaf s oy S HRIVI &0 \exareasl W dhaipk ddie ywirweoa 9: 16
aspect 5ids0:ind ich theyy iR, dLdd,s height to the width is 9 to 16; to
a tel evilsi c?n ldia}ségeltsay V\/r#]&l%l {%he CU. S. 1s about 3:4. One nethod called

"l etterbox" involves appending a blank area to the top and bottom of each

picture in g i i t t 'Spe j O i gi nal

pi cture plus Eltaéﬁ%%érgga}és&%:%@%{)ﬁée% %e?'ﬂlos% g%}elr Eegdé’":" p%-@%ﬁis% ects a
3: 4 r attiverensbpix ket ¥plom derdo Al pi @t sir egnali Sparatiaig wivkea esturdheohecat i on
of the bRl ct V, | ct i C e iz he_nost

i mortéﬁ? h[‘:-;ea(\str 5% na%;/&%be’ c#([)cge{r?g%ola%%%%{r?feﬁlseelele%feeéﬁ s‘ﬁebpéllc euréef iosnérm(\%d from
| ef t t oorghif ithe amkr@ jeagdadshe Doraescogedechg Ashadasagdedidy Linzer in
‘U. S. Paf.ent 638,-130. t hese ¢ scalin haogds n, be appli at_either

t he 21{1?13\]1 % L Z%f 4t T a\f’]ls%\‘lg% s%%ﬁr%%sd fgel%en &viﬁ@za%ea(gel h%eal?gc‘éjrl{}%r

doesn' tOrdwaveEart ca oo amyrtibimegy, ilosged st t tiee remetaers Oan nef ddwe scal i ng
conversion. Pan and Scan data can.be |tiplexed with the.videp signal

bef or e T EHEM LT Th a3 e%‘?’? b%%ln%yo‘ﬁgg r%f,)n% S #1219 JP- Yy IBUTA gﬁ? t he

r ecei verortlainmed 3idadgiespl wytht henléhet pane stamn daddudsd usete twis@bect the
3:4 rati.0 subpicture agd di scard therrest. 'Qsth?10%§e w@erg tge rfgeiver
has a 9706 disPTay Thet Bty recuTHes®i Whigd T sSdHIHT aydtt: Vit S the

f or egoidignarii hodsr peani be seved al howdeor sbnd Cesdt®l bei elveps ayedldnhavei ngl e
di spl ay_,screen, wi th sone_or gll in eduged séé Eh'saéstagcgngkgshedtb
dupl i catT P Pos? OFCt RAT HEEBdFhgCaRa Ee5t PRy ég%ar u3-andconry &t the end

conbi ning the sources onto one screen inmage. In many applications this

duplication is unnecessary and.wasteful. .For anpl.e, a program qui.de
cogpri sing &RFFI ?eFﬁﬁgzygf V@ﬁ&ﬂuéhgﬁﬁbplggeﬁ%%??ybgﬁ?fﬁ%yg%??eg 2

parti cubedlingfthbesstel bfi grgegisad vebabi Vehyer&cetheergceiwrehi.n Lhen,past
few mnutes, frame fromth rogramin_progress on that channel. .In sone
securit¥s¥r¥ei P%H‘Eﬁtaﬁpfll‘lgagpgng?sﬁrépﬁlsI i FEORVIakeR EFSFYVREW RFnut es

my sufdéeermInenyi ewer teaukaitBeBsnnaEkenatsekegl i pasoiuvhbahayddeéeaseur ce
to watch in real tine ggsed on the still _i rce of video data

i mages. . The, so
coul d BEAFE! 9 sFBRCESAerReSPoEEPEA Sat *Pdr PoUSSPYYi 0 SRUKRBGL the 11ade
survei | bANgReSk i BweMOKE sH2BRY, € ieuiancceebdiabsapberi aelwided Iy tsemd ng
data over a_cable, data network, or the Internsg AﬁgordingL§ wth the
t eachi ngsSBLa¥hE1gFes e lildFerd®i On S t FEE&EREs Spr8vi déd S°8yStBRt or
di spl aygngi pukthgl nSQuCes ddd aikediuced shzedenidiseagke giiagRl ayendHwmt
use of expensive equi pnment duplication at, the view ng | ocation. 25JUL
2002 - 5Mpeifdepelifeded ignal SIS SISt SHrEYRSt FOUTERTESENIN PR es in
advancegent i R 8 A teh SUMVRRY ;R e ed £xist.s to enhance the art of digital
vi deo decoding and display by s providing an i nproved systemfor creating
mul tiple scaled videos fromat |east two encoded video sources. A further
need exists to provide such a systemwith a control for selecting and
scrolling the scal ed vi deos.



A.yet further need exists to provide a nmethod of creating such nultiple -~
scaled ~o videos fromat |east two encoded vi deo sources. Accordi215 [ﬁUE 2002
first aspect of the invention there is provided a systemfor creating
multiple scaled videos fromat |east two encoded vi deo sources each having

a plurality of frames, said systemconprising: neans for swtching between
at |l east two encoded video sources, eath having a ~ s plurality of franes;

a digital Gheddecodery.soupdednt 05 Sad T, SEAMZfari s tL s adavEnsg an on
screen. dj spl ay pr.ocessor conpri Si a, down-scaling function for generating
domnséﬁﬁﬁ: %%ﬁm@h?r%h%ga?ﬂnglﬁ?%??tvl§%g¢b¥uﬁgf%ﬁ%ﬂ%ﬁ%ﬂﬁpf%ﬁC{@%E€s§Pﬁg

sai d dowisoal @fl f1asbs assplifed. a gower1 meppead regi qn 1 padimect col or
regio a.frang buffer, coupled to sajd digital video decoder,

havi n$ f%k? éﬁ‘lf%?%ﬁbb%? FORbiEBAKRl BY YRR ST DM ekd el 2EcHages| east

two erogeika] ledn SOUEEEEhe AGEPE UERTY 400 BnSRLANL A5 RECLe Of i 48, 1 nygnt i on
there is provided a systemfor creatlnﬁ'nultlple scal ed videos from at

| east SGBLRNGORY REebPebaFEed BhcheRbiFHglen puAerse yivfusednte, said
SYSt eBAOIIE | @h80pik81agPEHCGhE BH £ £ NAVA W AFourDPUS Sa BF 1 hERSL 1 WO

encoded vi deo sources each having a Iurallty_ofq??anes, and an out put
provi YR BMe Bharatleapriganelt Rbxehcotbd WS ko Brrraesa weidhtedl video
decoderye ! Seobassal guoyl PUL gh sahdysel eplili. sy 3&d, odavapgcanyan
screen display processor conprising downscaling circuitry adaptea or

gener @&n RAapt vanteahadaneafies enondinvd phdraihsgaeéntlvndscadidngeans for
process i S ra i ther p ion or a
e R R T S A
decodetesdmibag st deagdetofovngeverabingdewnsebéddvidemesutpom each of said
-at least two encoded vi deo sources. 25J UL 2002 -6 According to a
third aspect of the invention there is provided a nethod of creating
mul ti pl e scdapdnesdepstbnomIi®t 9083806t desentbdeddetdébngoandesceddmshavi ng

a plurg/kLy 8fat”§¥%§v mﬁi&q qet hpd, conr | i g i&%s 8&88%8&&'%%}(%@1‘ N9
bet ween art " | eas wo 'encodel Vi de6TSour cés, eac having a pﬁ ralmtty of
f r amestogethdirnglsaigdwiitthe ans addees swgkheaatignt ahdvcdebodedander ahavi ng a

down-scal i function, _includi .gener.ating downscal ed_franes fr id
pIuraIfi?ggg PPRFES -and r6@5@@%&%95§%8938§n§§8W8d€$?aﬂ%§ égigif gb'gi%%lor
mappedsirgiieanebusldi, r del reduaed &gioan; and i o storing one or nore

downscal ed franes fromeach of said at | east two encoded video sources in a
frame buffer.

Scaling is also used to convert movie videos which typically
have a 9:16 aspect ratio; that is the ratio of this height to the
width is 9 to 16; to a television display which in the U.S. is
about 3:4. One method called “letterbox” involves appending a
blank area to the top and bottom of each picture in a movie video
so that the total aspect ratio of the original picture plus blank
area 1s 3:4. Another method called “pan-scan” selects a 3:4
ratio subpicture from a 9:16 picture, discarding the rest. The
location of the selected subpicture may vary from picture to
picture i.e. the most important part may be chosen, so that the
selected subpicture is moved from left to right in a camera pan
fashion as needed. As described by Linzer in U.S. Patent

5,638,130 these two scaling methods can be applied at either the



wit'h the present invention; is FIG 2 shows an exanple of a dis

four scal ed video sources displayed and a fifth source ready for display;

and FIG 3 shows the fifth source of FIG 2 scrolled into position for

di splay at the bottomzo with other sources scrolled up one position. 25

J UL 2002 BEST MODE FOR CARRYI NG OUT4THE | NVENTI ON For a better

under staamusmgsefohhendpr éaenhithveasieonhet ogetheerwibbsat benagad cbukther

obj ect dvant ages, .and_capabi lities thereof, reference is made to the

Fol | ot It R31 o8t r 81 3Rd PRe” SppeNGEd CePaPs PR SORAGES BARYFERLOHe

abovedeserahé&dsdaawdags. cki beGnulttibeegetisSwsbaWaha 6Y8keMs18nkar pereatd ng

mul tiple scaled.videos in accordance with the present invention. Encoded .-

vi deo StaPEBESE1on138 ¢2ScaeReAaPnifagaptur &Fi £y - ofPviBed0PPafed ar &4 nput

21, 22zh@4réeedveel Bebi BO3SW HEBp2ay,| RhanPEREephRIseAROEL BNt sViILdeR o

sources are encoded in accordance with an MPEG standard but may al so be

encodedel@FhgtBendr 4stakdar gubaad tigenanduedsaarrentBacsastandsr thenpr ess

the vigggedghare ThBeCReedsNE MY alSa hRCLYAB I RGCKELLZLAG; SUCR 138 def i ned

in 1SQ1EC Stangarde13818-1 ¥GEnngb Codi ng %f %6ving P?c%u%eglgﬁg

Associ BfageAidi 8isppsveds”, or the use of forward error correction codes

such as the well known Viterbi and Reed- Sol onon types. The encodi ng may

al so include | ossy or |ossless conpression such as Lenpel -Ziv conpression.

Sources 11-Whidgythe peosegedadyinetaodsariesnitabewerpilbyidept sourees to

sat el | hLeg9Lp8a¢RKENAL @n ri I T I pr:ovi ded by

CD ROM or DVB g?%k %i%és%h ?%eﬂqgglggff g%eg gg%%ﬂ?éﬁgoﬁgiggﬁvﬁ ual units,

or be peéureddsdver thd sl riseacsorpdiishadhbdbymduplinasiognnesti of ratchods

-1 ncl udj p e i ng,..varli e r o

telecoﬁﬁgﬁﬁgg?i%% gg%ﬁﬁ%@éé% %%ﬁﬁu?%afﬁgogggéagekggt?%8 g%ﬁ?%ﬁlf§ &ﬁvabe a

| ogi ¢ switcksopnitogionecistmdeans ixage .ol |Ted Mapydiegpllakcaviides dédeder 27, or

gzsfe;nﬁﬂBgﬁg%ﬁqtﬁ%E'ifggx?né%'_ees%ta'r” ¥ WL AT TRY 330 B8R 1RACKE fid LGL1 ng
guide comprising a still image of each channel is usually

BRI EF DESCRI PTI ON OF THE DRAWNGS FIG 1 illustrates a systemi ascsﬁzﬁ‘%“
y Halii 5002

Q

sufficient, particularly if the still image is a relatively

' recent e.g. within the past few minutes, frame from the program
in progress on that channel. In some security surveilence
applications, a still image taken every few minutes may suffice.
The viewer could then make a selection of which video source to
watch in real time based on the still images. The source of
video data could be television cameras located at various
positions about a surveillance site. More remote sources could
also be included by sending data over a cable, data network, or

the internet.

Accordingly with the teachings of the present invention,
there is provided a system for displaying multiple sources in a
reduced size on a single display without use of expensive

equipment duplication at the viewing location.



s for selecting one or nore sources ==oma nulti stream of different
.sources as defined in the | SOIEC Standard 13818-1 |isted abov I t Y ~
al so conprise several switched unity gain anplifiers with a cozng J(LZTEpZHUZ
One of the encoded video sources appears at the output 26 of switch 25 and
is coupled to digital video decoder 27 which is preferably an MPEG decoder
but may al so be any type of video decoder® tapabl e of processing an encoded
digital video stream and producing a video i mage for storage in a frame
buffer 28. The di rta vi deo decoder inc function for
generated a redu hlfeedgﬁatcfgg%géﬁt% C?Ir‘siﬁges ﬁlét"\lﬁgfmct\ﬁd eﬁ@@%&éﬁe #f e
al so include an on screen di spl ay (OSD) processor for processing secondary
video stills. -- One type of OSD processor i s described in conmonly

assi gned US Pat ent Appl i cation serialSUMMABRY94 7S3 entitled "Col or Mapped
and Direct Col or r o S r r o) ode
Function,” which ﬁgpltgce%ﬁ%%?a he‘c’j!rw) fr% gér]e%tlgégldﬁ (l)(tgrslgeaﬁ'gi ‘ilé‘%lgy E@C

osD procaessprovxdrngdmg|1111ptovedc@9temeﬁndc—matu£gnmuitqﬂe exalng|vedeos cfadre dthleastitewe of
an MPEG vi deo pr ntatr on by a pre determ ned reduction factor, while

di spl ayi ng ‘?ﬂflf"%‘ﬁ‘fl ChH¥SSusiy scaled single frames. It can al so perform
upsanmpl i ng of thes degRaftedReisECa! REvViYE dech 4 ByASH ivirea o6l B EEESInEethd or m
factor that is _convenient for arrangenent on a video display. The

upsanpl i ng wrlling thespalpd videest |y equal to that which woul d be enployed to

di splay the scale | nded
d\spl ay was for a‘qryét ﬂtﬁ’ﬂwiﬁ%\@ g{olgtrsggg)%d}%egq%értgédehgat %%?‘F %%h ﬁluft&&\/& ie‘ﬁ

Br oadcast nsdetfsfﬁmndt ieastttheeﬁwdeqbemofedlre-nnunl cations Standards

I nstitute, Technl gort I%}'R 154 nseg,uentl t he %Dﬁ cessor be
capabl e of perfor RFER O TfeasPE eﬂ?)s%u%?v‘ iﬁg sst}'éterma but
not |im tedcrtQingSAultiple’ sfdledMBBedsOfrom 2R leRRt tﬁ&%n&dﬂeﬂ&@deo-mﬁr@[éach Ra%ing alL

2002 9 processor may also .include a digital filter such as a FIR, IIR or
any ot her tRipeli > B2 SYH9M COMPESIABr m an upsanpling function that is
sel ectabl e 10 a dh{IRIEALy NHMHP Rt AR 1B AnbRAS LY dofirdth] OhMlvingTa
several video inmages on the display 29 at any one tinme. The GSD proceSsor
may al s& i nigdhuatity efframést ry capabl e of performing a horizontal scroll for a
pan and scan type, f. i ring
at | east one full &)lﬁlzt%la‘?r arrdr;sa Céér{erbchoél%[r% tloog%ld c?\%\lngggc}g&l%h%%pﬁa%ﬁ%%g glg?c?%egls
conbi nat i ondisglfy proeessor nmpnsi@gvasioatneqdalﬁmgimnmﬁrrl mpradng doanfdaldd fames

f bl e t t f t I 29
coupt ed o B G0 AU HBLTAHI: A Gt s PEHE TGN PR S Pt el N

frame buffecro10r'lih@péus@élaﬁ/ofmulr&gcaloegggy&ntah@nal or High Definition (HDTV)
tel evi sion screen, whether viewed directl proj ecti on. al so be

It nmay
a conputer noni toarfratlphuftehgoapleat%%ré drat}l tvut?e dep?d%lyavarrgsﬁtoaéeam PREUPT
crystal di spbyddwstlle®@fraRbEbmi4BR oPLaid hAbasPBPSEnbasP Y R¥o sdhre@nt rol 30
preferably a renote control has buttons, swtches, knobs, or other
sel ecting nmeans 3Acdosding He avmwed agpect oh theoinvemiarh thetsnisspral slgd sngystam Ifoxs ze
frames are C p
decodor 27, T RGN Lol Apor BRI b RaBSEUHER Koy BOHELAEH Hhling o
be coupl ed ﬂﬂyrahtmﬁfrmesebadsystﬁnhomgnaag:l ncl ud| ng rad| o] frequency si gnal s
It may al so be coupl.ed. usin res, cables, fiber optic mechani cal
techn, ailes. The Vi SHEHITEL U NGRS 261 MBS 56 1683 SP GadSsh Vidhh SOURaT et
vi deo sour clesirfgos phi p VirgNey6F friimés, Shil lah ditsilt WreviflRigMBie. ofl $aid Bi Ra&ias® ércsiaw! e
frame is sarrpl ed from each sel ected source, 25 J UL 2DDC 10 downscal ed
by the vi deBdeReBEeEss:; aid placed in the frame buffer The viewer nay al so
use control 30 toaer%rthr J19éo &‘8&8&'&}' Eo ?éarto%aldtdﬁ?ptft o‘f‘ 1§§é1@&1r%%&9eh4§a v f €S
on screen 40 as sho . and 3. Downscal ed rarre i's tenporarily
hel d in fraone seraéi einSchsr putcessot cstmpmngrﬂoe)mseaémgzgxrctmtrhadamd sfor @nerdtngal ay
graphic 48 ear._in the remain creen 0. Alternatjv t
U oner Ty dREsBRECRYRED, S R B Rl O, RS omelts J0 BrbeRiile ' O
on the renaddwigcaled ftahes 46 EigeM a cﬂihﬁa m:dppeccﬁ:gImyorhechfmd@olbloregmamﬁ e, by
usi ng cursor nove nt arr w buttqons on control 30 and cl i cking utton
when a cursor is d¥ém fcoﬂlﬁ@ddﬁ\ﬁ/ﬁ‘é‘&ig‘&i vigegngesod thEa‘(}P%\ﬁkQFag@ I PS8! use

control 30 ﬁlgreg&fv@{slzalg@m%gkﬁgl éarc%?sﬁ&at l@Bé?th%Yl‘éod@Q\(/ld%g sbhRpES 42-44 up
one space as shown in w || be obvious to one of ordinary skil
that other control optlons nay be |nplenented including but not limted to
hori zontal scrolling, clicking to view a source in real tinme at full size,
sel ecting one of the sources to viewin real tine (showing full notion) in
downscal ed format, or selecting various downscaling size options. - Wiile
there have been shomn and descrlbed mhat are at present consrdered the

Y N Y L Y b1 o o Y S o [ R 1



25J UL 2002 -11 W claim 1. A systemfor creating nmultiple scaled
.videos fromat |east two encoded video sources each having a[ﬂ r@“ﬂLyZ@@Z
frames, said systemconprising: s neans for switching between at |east two
encoded vi deo sources, each having a plqh?lity of frames; a digital video
decoder, coupled to said neans for sw tchihg, having an on screen display
processor conprising a down-scaling function for generating downscal ed

frames from said ghugahbtes Plnitd aag;gq%t %@th‘?ﬁ‘\ﬁb%tiw.r th&féoiﬁeﬁﬁgi'agd Sdahfétqod of
downscal ed franes as either a 1o or nmapped region or ‘a direct color
regi on; andcreatingamaltiplé tenied exdegd &dmt &t Isast dwdieprddeld widete sowtessogheh hatiagiang

storage for_one. or re dawnscal ed frames fromeach of said at |east two
encoded Vi Ry %pgggr?eszgggnﬁée?@%;ﬁqogmrwngépgﬁtﬁpﬁo urther conprising a
di splay coupl ed tw&%ﬁﬂgw«we&l atdede RSB colied vMb@‘é‘blﬁges(P@&Pq{avg@aﬁplﬁfali%abfi

one or nore downscal ed Tranes. 3. The systemof claim 2 further conprising

a controf nBames;for sel ecting which of said one or nore dawnscal ed frames

means i s a remot caeati BledionltS tE B LAURAIHRIRL ] bRl O
means i s adApteeh,fiatlvdimgopdrengingadevnscaled frames from said plurality of frames and
processing said downscaled frames as either a color mapped region or a direct color
region; and
10 storing one or more downscaled frames from each of said at least two encoded

video sources in a frame buffer.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 illustrates a system in accordance with the present invention;

15

FIG. 2 shows an example of a display having four scaled video sources displayed and a

fifth source ready for display; and

FIG. 3 shows the fifth source of FIG. 2 scrolled into position for display at the bottom

20  with other sources scrolled up one position.



one or nore downscal ed franmes into view on said display. 25J UL 200
-12 6. The systemof claim3 wherein said control neans is adaptged Dr
sel ect one of said at |east two video sources for continuous d2$§dJLgrzﬂ /4
The system of claim®6 wherein said control neans is adapted to all ow said
one of s said at |least two video sources to be viewed on said display at
full size. 8. A systemfor creating nmultiple scaled videos fromat | east
two encoded video sources each having a plurality of franes, said system
conprising: a selecting switch having aé inputs at |east two encoded video
sources each ~o having a plurality of franmes, and an output providi ng one

of said at |east BEgL PR SHNE (AT IR ITENTRANeo decoder,
coupl ed to said output of said sefFecting switch, having an on screen
di spl ay processor conprising downscaling circuitry adapted for generating

downscal ed fiQtes FetdrRs Ainter skanding off fihemmy eavh trelangeritororpr ocessi ng
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described draw1ngs.

In FIG. 1 there is shown a system 10 for creating multiple
scaled videos in accordance with the present invention. Encoded
_— video sources 11, 12, 14 each having a plurality of video frames
are input 21, 22, 24 to a selecting switch 25. In a preferred
embodiment video sources are encoded in accordance with an MPEG
standard but may also be encoded using other standards and
techniques which encode and/or compress the video data. The
encoding may also include packetizing such as defined in ISO/IEC
Standard 13818-1 “Generic Coding of Moving Pictures and
Associated Audio: Systems”, or the use of forward error
correction codes such as the well known Viterbi and Reed-Solomon
types. The encoding may also include lossy or lossless
compression such as Lempel-Ziv compression. Sources 11-14 may be
provided via a coaxial cable, fiber optic, or satellite or
combination of various sources. They may also be provided by a CD
ROM or DVD disk drive whether as part of a computer or individual
units, or be provided over the internet using the many
interconnection methods including telephone modem, token ring,
various networks, and telecommunication techniques known in the
art. Selecting switch 25 may be a logic switch or logic circuits
controlled by digital video decoder 27, or by a remote control

30. Selecting switch 25 may also be a packet filtering system



zo 'sources each having a plurality of frames, said nethod conprising-the-—- --.
‘ s?ef)s of: switching bgt ween at |east two encoded video sourpe;,z EanUhamog
Ta plurality of franes; decoding said video sources with a digital video
decoder having a down-scaling function, including generating downscal ed
frames fromsaid plurality of frames an 25~ UL 2002 -13 processing
said doynsc JB Q {:rames as either a color napped regi on or a direct color
regi on; andgs?o(rzl ng oRBSoP L nBPESdBAREERS et o aares: T tr Dpl €a6h erééhldo§]£

| east tdiof Beicenedsbuydg0ag0HEEe N A £, 2B DM Else dfaahe JRI Dod ©
claim -fé,ll’t er. conprising view ng one or nore of s.%lrl 0 <]

downsca edt?ga SV8Bn atdisyl ayseocopredise sareral dee degodelni . oIy

t hod aofip i 8d @34 Owi bRt HekoSQBRRT LSl sel gctin ich of said one or nore
Lrg domnsc%l ed franes are s%oﬁngﬁo%égglg% dlcgrﬁ a%{g 4% Peedetneides claim 11

fur t her° THNPTT sSHQE3EF et i Rlgewbtbpat r2foe e waiddtol 2 svhied pf é&hglﬁaetg

!
dQynsiced a5, h aid display.. i s 13. The net hod of
g});?m 11 furtﬁ&i%onpé?g?ﬁa?sgm\fﬁ?%% Js%igff%e?f'er%?lymﬁ'ré MREG fieeed¢rdbitanmes

i i i e drBY)| type 1df Théeoeddosial cdmiblelbf Wil Souprisi ng
!sglt gcﬂ?ﬁgﬁ%%iéﬂgfasﬁggsét}ggminirglgo soprces for co;tgl nuosusﬂg%co i ng.

producing a video image for

storage in a frame buffer 28. The digital video decoder includes

a downscaling function for generated a reduced size or downscaled
frame. Digital video decoder 27 may also include an on SCreen
display (0SD) processor for processing secondary video stills.
One type of OSD processor is described in commonly assigned US
Patent Application serial no 08/094,753 entitled “Color Mapped
and Direct Color 0OSD Region Processor with support for 4:2:2

Profile Decode Function,” which is hereby incorporated by

reference in its entirety.

1

The OSD processor or digital video decoder can, for example,
scale the size of an MPEG video presentation by a pre determined
reduction factor, while displaying multiple previously scaled
single frames. It can also perform upsampling of the decoded and
scaled video to achieve a bre determined form factor that is
convenient for arrangement on a video display. The upsampling
amount may be exactly equal to that which would be employed to
display the scaled video in a pre-determined form factor as if
the intended display was for a regular DVB sourced video
pPresentation (Digital Video Broadcast is defined in the European
Telecommunications Standards Institute, Technical Report ETR
154) . Consequently the 0SD processor may be capable of
performing any of the common horizontal upsamplings such as, but

not limited to 352 to 720, 480 to 720, or 544 to 720. The 0SD
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& ()- @ﬁié95§a§)sé§éeﬁ é@ is coupled to the video decoder for viewing the

frame image stored in the frame buffer. The display may be a
conventional or High Definition (HDTV) television screen, whether
viewed directly or by projection. It may also be a computer
monitor utilizing a cathode ray tube. It may also be a liquid

crystal display (LCD) or other type of flat panel display.

A control 30 preferably a remote control has buttons,
switches, knobs, or other selecting means 31 for the viewer to
control which downscaled and full size frames are shown on
display 29. The control is preferably coupled to decoder 27,
switch 25, or display 29 by infrared signals 33, but may also be
coupled by other wireless techniques including radio frequency
signals. It may also be coupled using wires, cables, fiber

optic, or mechanical techniques.

The viewer can use control 30 to select one or more scaled
video sources for viewing in a still picture format. In this

case a single frame is sampled from each selected source,



10 h h!, #4%0% h h& ()-! %0%h h& ()-%0% h& ()- !940% & ()- 9&YL1a¥4ih
10° 10./ 0@&?10 10 h 25513002002

h!) (10%##& ()-Js! 109%& () - $10%& ()-!$10%& ()-!"*10%} 41 & ()- 10 h h 10 h
hAUV50 1 ;Z(10% & ()-/,10%& ()- 109G g)-$@0%3&' ()- 10 10
10! y/ #109&' () -1 $! X" WU3uV50 1

| AWZ( 1@BHn {9 L d 8hY (ARG { fleb! dYE6HBY I &nQ) ph h3SE( 1AYRRE F)ahkOBAEERE () -
[19BZ(10%& () -/ X" #~$7 Yk &WUBUV50 , i

1> 7(1 (‘% LGS (MY RALFO/ UFRZERDPPE £F- FPaYieouf PR EXaMPARZEPOH £& () -/ !
4Z( 10%thé&fify sélbctedit BUEESurdesion st 40@%%8@9% FlGs. 9193030& () -1 A

"10% 0' 0& ()-&10% 0& ()- $10% o0& ()-Z 1
Downscaled frame 41 is temporarily held in frame buffer 28 but
not shown on screen 29. Other on-screen display graphics 48 may
appear in the remainder of screen 40. Alternatively the viewer
may choose to view one of the real time video sources in full
size on the remainder of the sqreen. The choice may be made for
exanple, by using cursor movement arrow buttons on control 30 and
clicking a button when a cursor is over one of the downscaled
frames. The viewer can also use control 30 to scroll downscaled
frame 41 into view, moving frames 42-44 up one space as shown in FIG, 3. It will be
obvious to one of ordinary skill that other control options may
be implemented including but not limited to horizontal scrolling,
clicking to view a source in real time'at full size, selecting
one of the sources to view in real time (showing full motion) in

downscaled format, or selecting various downscaling size options.

While there have been shown and described what are at
present considered the preferred embodiments of the invention, it
will be obvious to those skilled in the art that various changes
and modifications may be made therein without departing from the

scope of the invention as defined by the appended claims.
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We claim:

1. A system for creating multiple scaled videos from at least two encoded video
sources each having a plurality of frames, said system comprising:

5 means for switching between at least two encoded video sources, each having a
plurality of frames;

a digital video decoder, coupled to said means for switching, having an on screen
display processor comprising a down-scaling function for genérating downscaled frames
from said plurality of frames and means for processing said downscaled frames as either a

10 color mapped region or a direct color region; and
a frame buffer, coupled to said digital video decoder, having storage for one or

more downscaled frames from each of said at least two encoded video sources.

2. The system of claim 1 further comprising a display coupled to said video

15 decoder for viewing one or more of said one or more downscaled frames.

3. The system of claim 2 further comprising a control means for selecting which of

said one or more downscaled frames are shown on said display.
20 4. The system of claim 3 wherein said control means is a remote control.

5. The system of claim 3 wherein said control means is adapted for scrolling said

one or more downscaled frames into view on said display.
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at least two video sources for continuous decoding.

7. The system of claim 6 wherein said control means is adapted to allow said one of

s said at least two video sources to be viewed on said display at full size.

\ 8. A system for creating multiple scaled videos from at least two encoded video
sources each having a plurality of frames, said system comprising:

a selecting switch having as inputs at least two encoded video sources each

10 having a plurality of frames, and an output providing one of said at least two encoded
video sources;

a digital video decoder, coupled to said output of said selecting switch, having an
on screen display processor comprising downscaling circuitry adapted for generating
downscaled frames from said plurality of frames and means for processing said

ts  downscaled frames as either a color mapped region or a direct color region; and

a frame buffer, coupled to said digital video decoder, having storage for one or

more downscaled frames from each of said at least two encoded video sources.

9. A method of creating multiple scaled videos from at least two encoded video
20  sources each having a plurality of frames, said method comprising the steps of:
switching between at least two encoded video sources, each having a plurality of
frames;
decoding said video sources with a digital video decoder having a down-scaling

function, including generating downscaled frames from said plurality of frames and
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10. The method of claim 9 further comprising viewing one or more of said one or
Y more downscaled frames on a display coupled to said video decoder.
11. The method of claim 10 further comprising selecting which of said one or more

10 downscaled frames are shown on said display.

12. The method of claim 11 further comprising selecting with a remote control

which of said one or more downscaled frames are shown on said display.

1s 13, The method of claim 11 further comprising scrolling said one or more

downscaled frames into view on said display.

14. The method of claim 11 further comprising selecting one of said at least two
video sources for continuous decoding.

20
15. The method of claim 14 further comprising viewing said one of said at least two

video sources on said display at full size.



