. ;\]e3eRA (F6| T7= SYSTEM FOR CREATI NG MULTI PLE SCALED VI DECS F ENCODED
VI DEO SOURCES TECHNI CAL FI ELD The invention relates to decodi ngf%VIJjU@ Q@DZ
vi deo data and particularly to decoding of a plurality of digital video
data streams using a single decoder. Even nore particularl he | nvention
rel ates to downscal ed decoding and di splay of multiple di gmmwlmwmww
sources. BACKGROUND OF THE | NVENTI ON The transm ssion of d dat a
streans froma source such as a television canera or notion pigéise. to a
viewi ng di S¥SPEMEOR \CREATING MU T#tRSCAIED VAIDROSIRON ER@ODEYNP! essi on
schenmes have therefore been devel oped or proposed to reduce the actual
transmssion bit rate requi remen!IDROISOUREERr vi ng high quality i mages. One
such devel opnent has been r adopted by the International Standards
Organi zation (1SO as standard 1SO 11172-2 entitled "Coding of Mtion
Pictures and Associ ated Audi o f @ECHNJiGA] FSEopage Media at up to about 1.5
Moit/sec."” This standard is commonly referred to as "MPEG 1". A second

standard al a : i, SO 13818-2 entitled "Generic Coding of
Movi ng Pi ctﬁ?%sggﬂ%ﬁgégéc#ggg& eﬁ?uiioo qgerﬁo(ﬂlﬁﬁt Péndigiigad, vidsedadih tands

" NPEGPFttiW'L@ntyappl desoddngy iof mpIkedath’ 8kl 814a cdhSRRL S g i deo

dat a @trtélﬁnée&ﬂ_ﬁ' ng end ﬁ“gﬁa reduced size. For éxanple, one may w sh to
wat ch “one Vi deo ona’t BFrBFrS §%088den WYieneMesRi Paritigud asdgortheri deo of

| esserinvgrciomceelatasr eduEednsicza ol QY MLENL R4 rger £ el guision
SCreery. Sq%c]h techni ques sonetines referred tobas Si ?{igkg_a_gyi 1 Pi e'ltﬁ*’EpJ(‘T'f>l P)
are wel1 4o  TASPhEOYKREESg tel evision art. Arai in US Patent 5,083,205
for 2 exanpl e describes .a receiver with nultiple denodulators to

produce a PIP display forpatkcRomoY® isUrRveRatent 5. 047, 358 describes a
met hod of conbining i nagesS Trom severar anatog sources on the screen of a

single television nonitor. Filliman, et al. in US Patent 5,486,871 describe '
a control system-fQL j,u l.e .defl ection_systemto _expand or shrink
the size of video i rrrxlalggséggh g’tfgi%slgllaélsé’rlggﬁ. da%?ns&‘iﬁé‘fnél LrrEs @ tsuHrFques
requi ri'the st belaulsiphe cameers car maitlibnppecdaredubatoks.ewang f or each
vi deo il ong Wk Shes Vi eWw; t hen reducing the effective size of
one or m)rle%%(/)f _the aggl Xég?n%‘ggél %regf%gr &3¢88bi n nﬁgf“hgri ﬁ}gg@?tfaor di spl ay.
Al | ofTHEF S5 Beon seahemssahevei $hleaypddrien beeal deveRop@de o&ap e &P ne
i mges-afuddersouLee;sht e transm.ssion, and.then send .qut a single
“anal og Vi deo W th thgégog ?ﬁtesg‘li%ﬁgggls%lvﬁ tR-at TFEEsr BRBY Whd ieduced si ze
wi ndoWR*95£ 1 3I chsghagueddiraiypagessi vOnewstithadeivegbemkewte hagnthedmgl e
denody @ e § A9y, DELHS ¢ N Vi l, . viiewers woul d have no choice in
the part |E(£:l{ﬁ a?&éonbi nat itggﬂggﬁg%taeld@é:;élrﬁ%%gdgogﬁfggnéizt—" .loﬁb:}gsloécé"rﬁ ly,
vari ofstAaEeRR gfieQ halé2pdemngdidleshe@olddngs ofl Mngibhe Piictereds ardi git al
vi deo Addmge; ated NBUBSEEIFUE! il i P . 444, 491 descri.b a
tel evi si on receiver for det [e)rl#lﬁér}g%tt#ggtgrea%?hgésggnu oFronalt‘_"(}!’(oé‘f\t gle53 .
resol A5 299- f r afBipasEpneRréndsdedrimondy Fedresedand psopertEs-displ ayi ng
the i nmage, 0N Lhgndkewerdis i+ el g ihg :scaljn or, down to fit the
di spl ay_si ze, W is in %l.(js.gl(?%ttgr?t g%p§§g>gé%8§ggsg?lgg§srzdleé\ttllt;eﬁ% anal og
vi deo "SI 5¢ Greéippgpti MewisiogRalctuaes ehdnAssdifinedd audisi gnal
ProCeSSiNA-RAEEUR! VR4LBRWCRRR e e WPSd Muplfeg Smal ler than the video

I 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

(T
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,'3 -Chéddha, in US. Patent 5,742,892 describes a decoder for upscaling the - -
- size of a small video by upsanpling to increase the nunber of qpgExels -
di splayed. McNeil, et al. in US. Patent 5,790,714 describes £§ 3@&%002
by using area wei ghted averages of pixels in both the vertical and
horizontal directions. To scale up an ixnterpolation or replication process

IS usegt i xel rld which I's then scaled down to a final size
greater taﬁnagn%ﬁﬁeg%élg?% al & pf %‘Flﬁﬁdwh%ﬁlr@uw@me@em@d@mwravebage

procesPrdRinde axtPHP. digp fEahept be_an adaptive

t echni que for_ encodin dy$subsequent %5%‘%%& SLZC% abT &R deo047 gAass.

Schaf eSS P4t it %Qf Mmmtmgbmgeﬂehﬂﬂerséﬁrﬁpr&ﬁﬂégg a scal ed

vi deo @mmﬁes o}apgg@s& £ J 9 scribes decodi ng and scaling

vi deo dat afromnultiple anmnfelg %ﬁ%ﬁ has eove]é%%lnﬁrb’r%@(-’”ed Fbhbiman, al ong

with af (fl’(:]'reslé1 e‘?@a&@rdh I iBcaBTbndéstmi e H rtgjrﬁ;r&plur%tél;peﬁgfsgl ting

di spl a}édﬁh@@aﬁm_ﬁ i els sinmultangously, in reduced from

Scaling s also usd@(jé téocpéc%onl\ge m)w% %ﬁ\ﬁrﬁ c%‘rt ddie ysirweofs 9: 16

aspect V&S imagas jan thelispliay afctddrs, hei ght to the width is 9 to 16; to

a television display which in the U S is about 3:4. One nethod

called. "l etterbox” involves appending a blank area to the top and bottom of

each pictur én genenad ehdstecehiifpied hedudhdl taePele T nf?.x 3{1 the
calle

ori gi nghynh Gt Y, | ank ar i.s 3:4. Another nethod pan scan”
sel ects a &%4%}2{(?}1%&@ qu‘ 59006 fioxt @ash diigkear mmg:ctmearteest

The | owashes ¢fo Nh&vselamd athefl HEGIAINR e e3P QR @l(‘zt ure'_:t eDI cture
c

i.e. i, gpor.t a art may _be chosen, so that the sele icture
is rmveg ?%% 8Ft & r}W’)ngf“"’W% Refiasie combind o Gheasnﬁ@@@e(f_oms descri bed

by Li nz‘lespﬂnyu allpa:tfertmes VaZbol Fduhase atr\éoda_%f;'l'ag}% gt ,hQ % Egl be applied
at eltaﬁg 4tra sm ssion end, in which case’t e reCel Wesn' t
have to do any ﬁ’g,co Iges dMA%e S d@ceither searceo stite bedloirrg conver5| on.

Pan andrSOamldauancalanlale theht isRineX e/ Mgt B 5 v bef,
transnggﬁbgplegsld%scrl bed by Masaru, et al lhE][?Lref ?%‘38833%3%&0 é:hfeECEI ver
has a 1'spl a2 98 en Wit 6§n1§@z§r? ®Reainsayseduredselicet mlmelo& 4 rafio
subpi cthie endednsicardibhey eslce ikt Hﬁtﬁaées\ﬂ’e\%ig ﬁ R Ao-1F) Vel ?L a 9:16
di spl ay, ggglgrtltolrre vi deo i mage i s displayed efore Sihig et hods
permt }s;gvera d&6 s O e ohﬁ’é’ed’eéfpllﬁﬁéérléha& S’Ftﬁgleefsdwspllalyhsmreeefb
with scheice ahlthe pedticed1shZ@omlingtisna h | cating nost
of the decodi ng and scal i ng appar at us angnoﬁgeggk:étahggegg’ 'é.Burﬁ: n ch?e
sources onto one screen inage. In many applications thls dupllcatlon IS

unnecessar yMand veskaitll., kakiexaRlehndqREe9halLodLds '05' ng ga still
i mage géafa ggannel is_usually sufficient, particu Pﬁe 51
i mge 7o atP8l SPFvERLYer 8leAt ddggtadi vHdROt hmagasatf éhenrauéesr;erf raminf rom

the prigransi npategress e, 4bat qelanigles Ja“té?@@:L?,?SHrkEXe? Lyeiglgnce
appli cs% Lons, a sti i mge taken every few mnutes rmay Su rce! 'Fhe Vi ewner

coul d ThERERANY EgFeEFPBﬁm6§S%ﬁPCﬁ°¥mééo(§09Fc@esgluauoh andr éabndd me
based vatéheost ehbo@agemhaglhe rSAMECE o8 | evi si on
caner as Iogated at v rlousgp05|t|ons abgugkgﬁgﬁ? f%g glgstéﬁ *MFEFenot e
sour ced colif dVaF¥ErhEiFReRYdedny) Uddngi Agadang bpeoradowbleo datathet work,
or thedis@lewetsuéccowe!nm%ylw phst h©aE@ﬁEh5”9§s°57éh&eB{:%%B I nventi on,

t here Provlded a system for displaying mul T ple source Phi°a reduced
size o Eihyne areprdyvirenogtgngd sof @hpedsgveleqﬂlpﬂgnhlduakbc@b@@n at
the viydngikacahi gn 5 aL such a systemconstitutes a
si gni fi cant advancengn?nal hécgngQQU%%ﬁgﬁig neede%§?§?§gt818ﬁH5ﬁéethe
art ofSHFeFtaradigeotbasoshagvadgoddspbagyby providing an inproved system
for creating nultiple scaled videos fromat |east two encoded video
sources. A further need exists to provide such a systemwith a control for
sel ecting and scrolling the scal ed videos.



A Vet further need exists to provide a method of creating such multiple .
. ’sb\cgﬂad videos fromat |east two encoded video sources. Accordi ngngoﬁaﬂpeuszoo
aspect of the invention there is provided a systemfor creating | i
scal ed videos fromat |east two encoded video sources each having a t
plurality of franes, said system conpriging: means for swtching bgtween a
| east two e@ﬁgggg video sources, each having a plurallty of franmes; a
digital video coder? go§p|@&tﬁ@tséhd4ﬁeaaé g?fﬁsm?ﬁﬁg??gﬁcgg%&ggﬁgga??ng

FSpli e rigg) .down: sc : _
dounscaL o 11 ames tremisata ol oot i8R0t Phraesafa. veansor sncpracessimg

sai d dowh %ElggEPF§ﬁé§ ddspileled . a doNed 1 mapped] [ eghop, 87 85dLpgct ﬁolpr
regionsgam@,alaraggcpggggrscgggﬁleg to said digital video decoder, having
storage_for one or noie downscaldd“PFR ¥ H‘?b?ﬁe%ﬂé%aowesghdgdt ak/e_arsﬁgelgr/]\o
encod&f P EdlsolinckethAther diangibalaaggcp@gimi_(g{réggiéﬁ%/ent ;I‘gn t ;are
i's chgaéggiﬁbsgﬁtfﬂkggr ﬁrﬁatin nultiple scaled videos Tronrat Feast two
encoded Vi deo sour Ces-eagh? é9?n§rarﬁpﬁ%§$F%9ncﬁr¢¢%m$slssasddsyséeg1 oo
coanQQuQﬁeeﬁhelBtXéhggsﬂﬂtthbnviggtﬁénlg@g&gﬁeﬁoI qa% tmg%gg_oaggﬁélos
sour ces éng pl Ul’allti of frames, and an outpu ?)r n o
sai d %ﬁrﬁ%s% %ne%ﬁﬁdgﬁlgi’"ﬂ% BdtiPLeSTid wiipg atthe/laisem;de@ﬂgll?geldgoup e

. . . a
to saidyetagritpodcess d Bekect &00asWi {ghy . & Véd%%rgtg #)’(gbrsg%'e(giga‘g?ﬁgrlﬁe

e r ri sing downscaling circuitry a _
gganisc%gfeaéfa T ANES 3%%%%‘?% pPuiranceqding, f&rairwbﬁmmmmyfd)ég@agﬁgss: (r)\?
sai d_dowristaled,Idenesi Giapé ! hescRa o) 073 TaRPasL U A A, & fI] rect co
reg|0@e§y¥%bes a decoder for generating a scaled :

video output.

_Japanese patent JP 9083896 describes decoding and scaling
video data from multiple channels which has been multiplexed
together along with an address generation indication into a

single source. The resulting display shows the multiple channels

simultaneously, in reduced from.

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
ébout 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 is 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 piéture 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



air, fer, coupled to said digital video decoder, having strage for -
: gngrgrengrg SomnscaFed frames fromeach of said at least two enégégdﬁdldaﬂoz
sour ces. -6 According to a third aspect of the invention there is

provided a nethod of creating multiple scaled videos fromat |east two
encoded vi deo sources each having a pl§;allty of frames, said nethod
conpri§£ggsﬁﬂg $Leps f:.switching betWween at |east two encoded video
sources, eac ﬁavpnﬁna'pFBrypﬂFF 6P SEr &Res regedévdirndosandtvhdee sourges

i th sanyghiab, vodeeldeceder rBavigg a dawasseaki g function, includi ng
Sgner éggadﬁ scalﬁg franesrfro%1sa|3 pIuPaF|%ysg?_%Pgnﬁgngﬁasﬁpéce55|ng
sai d downscaled“fRafies2asaei PrRemuadtiplexedapped thgi 0ndes §1§h6QCb§%@fg

[ ansmbE o1 ¢ n 3 d frames fromeach of said at
s St DLl HOMIaRALaT REAIES Lot RropRabaiaT OuicF THE

[J%MNP&%?F?%?eiV?FIDéﬁratés4adéysﬂeyminhancohdapaﬂ-@béﬁ aggapggsgggd_&o

' td@erecEl 23 sho of a displa avi ng four scal ed video
LQK?QE‘*’S@I(}T%‘E %/Zoﬁ PAckacts, ?ﬁggg%r&c%er88§y3$5?f¥5$s%¢%y¥?%d FIG tBeshows
the fif3¥f s¥arEe Bherrecedverrbhbed DaLe POshLae) 196 &hspLay,afeLhe bottom
Wi th ofifigfe SPYT§ESp$4{QL! €d up one position

While the foregoing methods permit several video sources to

be displayed on a single display screen with some or all in

‘ffeduced size, this is accomplished by duplicating most of the
decoding and scaling apparatus and only at the end combining the
Sources onto one screen image. In many applications this
duplication is unnecessary and wasteful. For example, a program
guide comprising a still image of each channel is usually
sufficient, particularly if the still image is a relatively
recent e.g. within the past few minutes, frame from the pProgram
in progres$ 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 iﬁventibn,
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.



.' BEST MODE FOR CARRYI NG OUT THE | NVENTI ON For a better under standi ng of the,
present invention, together with other and further objects,

capabilities thereof, reference is made to the foll ow ng di scl g@r@@ﬂgm
appended clains in connection with the abovedescribed drawings. In FIG 1
there is shown a system 10 for creating ltiple scaled videos in

accordance with the present invention. EnCoded video sources 11, 12, 14
each having a plurality of video franes are input 21, 22, 24 to a selecting

switch 25. In a p; : [

accordance with gﬁ%@@@t@%‘g‘g&ﬁ { éo%‘if? %%Lébsg&éﬁgﬁolg %ggﬁ%ﬁd heart

st andards and techni ques whi ch encode and/or conpress the video data The
encodi ng may al so i nclude packeti zi ng @;ECQ as defined in I SO IEC Standard
13818-1 "Generic Codi ng of Mving Pi d Associ at ed Audi o Systens",
or the use of for roC [ 0 er bi
and Reed- Sol onon r@%gds%ﬂfﬁetoeg%ﬁ%ggﬂégaa& Qf%Jog? %ﬁ&léﬁeh%gw s esg
conpr essi orprcsmhhgam imprpeéd Eystern diop rcemeing rmulipler swded] videds rfmyn tae lqmstWWded
via a coaxi al i ber optic, or satellite or combination of various
sour ces. Tﬁg@pdﬁgylﬁpggurﬁgs provi ded by a CD ROM or DVD di sk drive whether as
part of a conput & figthet REbdvédstako Provide sueh absg'st%hQWnﬂQﬁc&itﬁﬂ fohgldofihgangt
usi ng the man}/ i nt erconnection net hods including tel ephone nodem token
ring, vari 6r8llingthwsqaled vadeest el ecommuni cation techni ques known in the art.
Sel ecting switch 2 r%gﬂ} I [ ' i I by
digital video deéo er Qen&d &géasctroz Otbggcag{ﬁltekl%q %O&E%&ée%%P;}]’gﬁ{sl%gtsjgﬁg%S
may al so berlchos)&okmtléasttwemgdezyﬁdmources for selecting one or nore

sources froma ti- ex eam ff.erent sources _as.defined in.the
SO EC St andar a Apserier o o fis S0 of Yhe iRk SBete0RpRYided 4 dvem ot

swi t ched ugtéabing adultifleRLalEd &ideoYiififoin at RAsMMD Eitcbied videb@oticed Bacheatied

vi deo sources appears at the output 26 of switch 25 and is coupled to

digital vi 88BalY%chHames sagsysEmy COMTBING abl y an MPEG decoder but may al so
be any type of vidans ARGAMEHinE MRANE Rlcall AREERIAE %e@@@l‘i’&i@éj eSidhivdhg ¥i deo
stream and producing a video r'mage for storage in a frane buffer 28. gl' he
digital vi abwalgzedfiemes:ncl udes a downscal i ng function for generated a
reduced size or do t% ?dééo%@Pco@@(}Ioaémd’fng%fﬂ?&%’ O%glam)éaﬁ fQcldfi| ude
an on screen displ €ss Oor processing sec ary video stills.
One type oflispiap mommsmmpmn@esdwwﬂnecthg foetivnnfoy gassatgrpedbwitcBed dnmes

Application seri. 9,094, 7S3, ent i t Direct | or
CBD Regi on ePLRACRP Y B EdET i Rt o oo BpdisaiRREE o AR BAET fonmer B
is hereby icﬂl@ﬁfrﬂﬁp@iledldﬁ)brraeﬁl%bﬁﬂﬁ(ﬁ'rbgiohtaﬁldentI rety. The OSD processor or
digital video decoder can, for scal. e size of an MPEG vi deo
presentation by éoﬁf?r“ée B@?eér éedf( W%Uﬁ@%ﬁl ‘flg?ﬁ H?COd%%P@nﬂiS%P%ﬁ/ Hhgne or

mul tipl e phRité Bokwhstakd s Trong b&hfJfan@st 1dabt thadkndb&d W& PufBesipsanpl i ng of
t he decoded and scal ed video to achieve a pre determ ned formfactor that

i s conveni ent forcgeidigonesecand agpest Rfgheimyanbion there i peevided AgYHRBUI may

be exactly e Heﬁ'l]rf'éj
video in ac%‘rae géde?trléng %}@@orm act orapg%?‘lni?J %@gflﬁ?é’?ﬁ%bgﬁéﬁo%@sv\as or a
regul ar DVBlwdity of ramesiseidpyetsarcamiromg; Di gl taI Vi deo Br oadcast is def| ned
in the European Tel fc HTrunllt(E:E ions St andS le Qstl tut% e %nl coal A eD

ETR 154). Consequer?qﬂ g Re [Bla&ngc%ssgxgp r’r%ly Bt %Napgbclél I8 FOY T gac

of the comimvinparplamalitybf GRAREPANINGS ostpahp@Fidilgibndiof shid it et two 3ﬁo?bdbd
720, 480 to, 720, or 544 to 720. The OsD 9 processor may al so include a
di gi tal fi VideP SQWEFSias a FIR | IR or any other type known in the art to
perform an UpS&”H'digiﬁl {1486 L Quuet Reh lbéto’sﬁﬁ@é‘rﬁtﬁﬁ‘ﬂ ¥ shfd s%lééhﬁé W R, hﬂﬁh?'%nf or
each video image while allow ng for several video | mages on the dispra

at any oneomseﬁeenmepl@smrme@@és@mprrsmg éo\y@sqah@g \gireuigtyr @dﬁptqdyfqrammaémsf
perform ng on S II a f y rame
buffer 28 g\gﬁ%a!:egipaéﬁies ﬁé‘?l ¢ lr‘llgalg eas gnge}lq{f Xﬁﬁeanglfzog I?)géfrgéf gr Sadge or
nor e downs dawastafaddrasesais eithér m&ﬂommjedaéglmmsr atlireneolkor ragiorg addwnscal ed

frames overl apped on a f efra conpar,able to a picture-in-picture
format. A displaff gae?ee@fffezgcw “oopt d&%&ﬂkﬁé@%&f@&%é}@@@&“@é&@ {rORPg t he

frame i Mo a6@Ascalkd iiEnds TR Rl drabid ol MAsHhWdRInBYd B dREsoRr&enVent i onal
or Hgh Definition (HDTV) television screen, whether viewed directly or by
projection. It may al so be a conputer nonitor utilizing a cathode ray tube.
It may also be a liquid crystal display (LCD) or other type of flat panel
di splay. A control 30 preferably a renote control has buttons, sw tches,
knobs, or other selecting neans 31 for the viewer to control which
downscal ed and fuII 5| ze frames are shown on d| spl ay 29 The control i's

Y T T N ~— o g




10 downscal ed by the video decode, aid placed in tie frane bu2f53r. 'El?gor}
viewer may al so use control 30 to view for exanple four c=th |JU <
sel ected 41-45 sources on screen 40 as shown in FIGS. 2 and 3.

Downscal ed-frame 41 is tenporarily held_gn frame buffer 28 but not shown oh
screen 29. O her on-screen display graphics 48 nmay appear in the remainder
of screen 40. Alternatively the viewer may choose to view one of the real
time video sour céscomdifgutd asthird aspedthef thenimverton thierd e psovidedna nidthodlobi ce
may be made fqQr exanpl e, by using cursor nmovenen rrow buttons_ on contr ol
30" and o | SIGEBE TURle Ghalah aiices Jas 31 one TRPCPICOHe BIIoD (TOTHERAREARIRE &
frames. Th ! P%% L R0m roll downscal ed frame 41
into view, %%%}ng ramse’g) 42-2@8%g&ghlgﬁgg[)g%§@§%§hom in FIG 3. It will be
obvi ous to one ofwitchinghetyesiiat leastitap eocdied videotsoutces paclohavingiy phwality of

i mpl ement e?@i@nc_l uding but not Iimted to horizontal scrolling, clicking to
Vi ew a sou ®n real time at full size, selecti ng one of the sources to

view in real timgedodipriaidvidéb lsowitetd with ai digitdWideoadeeeddr ainig, a dswissdagini Ny
various downscaling size options. Wile there have been shown and descri bed

what are atfunstieBeficluding icgnoraing Wewpseled, frames Foww; saish pRirglity t ofe framee Ad on,
it wll be L . i JNes , i d
modl 11 cat SRACHE S0 AASEEN flarfel, do iR g2diol HRbp XPICIT of 10ARZ: S0P
i nventi on asgiggfanded by the appended cl ai ns. -11 W claim 1. A system

for creating nultjple scaled videos fr a ast NC d. yi deo souyrces
each having a pl & %Pﬁt%?e&f W?rgrgg)@s%ag?dgf%?éi gﬁﬁnc%aﬁb\&?gglﬁggqﬁgéx‘go EB?Od%H

swi t chi ng hideoseircas inl £fahe bufferencoded vi deo sources, each having a
plurality of franmes; a digital video decoder, coupled to said neans for

swi tching, having an on screen display processor conprising a down-scaling
function for generating OgRISCAESCERIPRINS OF PHEDRAWINGS! ity of franmes and
means for processing sai d dowiscaled frames as elther a col or mapped region
or a di rectFl@ol dlustraigs agystemadn accordanee withtle presestgiventiany sai d digital vi deo
decoder, having storage for one or nore downscal ed franes from each of said
at |l east two encoded video sources. 2. The systemof claim1l further

conpri si ng FiGd2 showy au exphpld dfa displey hadep farcoded video seimns digplayed and aor e
of said on r nore dcﬁ,\é}dﬁ8§a| led, frames. 3. The systemof claim2 further
conpri sing SRt SFEe]RS P8y aélgl ecting which of said one or nore

downscal ed franes are shown on said display.

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

with other sources scrolled up one position.
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of claim6 wherein said control means is adapted to aIIOM/saldlong o] said
at least two video sources to be viewed on said display at ful Shzg-video
system for creating multiple scal ed viddos fromat |east two encode
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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. 1In 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:
typeé. 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 nany
interconnection methods including telephone modem, token ring,
varioﬁs 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
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di spl ay at s?ze Bﬁl‘ $?§°‘5 %ug The digital video decoder includes

downscallng functlon 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 0OSD processor is -described in commonly assigned USs
Patent Application serial no 09/094 ,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.

The 0OSD processor or digital video decoder can, fof 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 pre 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 1ntended display was for a regular DVB sourced video
presentatlon (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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full size frame comparable to a picture-in-picture format. A
display screen 29 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,
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size on the remainder of the screen. The choice may be made for

example, 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 alsg 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 ho_rizont;ai s'croiling,
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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1. A system for creating multiple scaled videos from at least two encoded video
sources each having a plurality of frames, said system comprising:
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
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

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.
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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6. The system of claim 3 wherein said control means is adapted to select one of said

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

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
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
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.

5. A method of creating multiple scaled videos from at least two encoded video
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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storing one or more downscaled frames from each of said at least two encoded

video sources in a frame buffer.

10. The method of claim 9 further comprising viewing one or more of said one or

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

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.

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.

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

video sources on said display at full size.



