, e3e2. .1t1(4126: 2T20u" 23 DEC 2004 SYSTEM FOR PERSONALI ZED FI ELD OF VI EW
| N'A BROADCAST ENVI RONVENT BACKGROUND OF THE | NVENTION 1. Field of the
I nvention The invention disclosed broadly relates to the field of broadcast

systens and nore specifically to a broadcast system providing a
personal i zed field of view. 2. Description of the Related Art Br atiBRLsH04
nmedi a,today offer a far greater degree of individual choice than ,'ever
before, For exanple, cable television provides a great choice of
progranm ng, pay per view allows custoners to sel ect anong many recent
novies or events for reception at a tinme selected by the user

Wrld Wde Wb (WWY provides varied content on a great nunbe Il’lmmnlsllwmnmm
However, in nost of these cases the format and view of the con e
controlled by the producer of the contgnt. Z 3 DEC Z004 -z.

x6 168
S
advant ageous for broadcasters to present programmaterial Pr aﬂwﬂw ﬂmlmll

canera angles. In a sinple case, a football ganme is recorded

different caneras, An editor working in real-tine chooses whi

canera angles will be broadcast along with commentary. The broadcé%@%?s
know that different canera angles nmay be of interest to segnents of the

vi ewi ng popul ation. Dependi ng on which teama viewer is nost interested in,
the angle at which the gane Is nost interesting will be different.
Accordingly, there is a deed for a broadcast systemin which a user has a-
greater choice or control in the presentation of the broadcasted materi al

or content. SUM\/A'R@@M f tiLon, a business nodel,
e hesl ogy MR Péhﬁﬁm;%ﬁsigfewéw&% BROADEAST

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention disclosed broadly relates to the field of broadcast systems and
more specifically to a broadeast system providing a personallzed field of view.

2. Description of the Related Art .
Broadcast media today offer a far greater degree of individual choice than ever
before. For example, cable television provides a great cholece of programming, pay
per view allows customers to select among many recent movies or events for
reception at a time selected by the user, and the World Wide Web (WWW) provides
varied content on a great number of subects. However, in most of these casas the
format and view of the content is controllag by the producer of the content,



communi cati on system conprise a video processing personalizatlon system
_(VPPS) coupled to at |east one video source and to at |east one end user
unit, the VPPS. The VPPS conprises: a receiver for receiving conposite

vi deo signals representing nore than one than one view of an erEt; an end
user input for receiving signals representing a selection of atlfl@&&lione
of the mare than one view of the video; and a rendering device for creating
a personalized view for presentation to an end user. According to the

i nvention the VPPS can be inplenented et a content producer station, along
the network distribution chain, are at the end user's unit (e,g., a set-top
box or a television set}. The video signals may be tel evision signals ar
stream ng video (a sequence of "noving inmages" that are sent in conpressed
formover the j ptgf ket -swi t ched network, and displayed by
the viewer as they VE@%P?/%? .f&ITIﬂ'gé%ggg'@ tﬂa‘iyeﬁeﬁﬁpﬁ)ﬂ’@”bﬂlﬁffﬁﬂ?' freroi gnuitiptee

i nventi on make&MeEWANGAshde8 siiiplelcisaga tottiat game ROREbEEbPMaRN BRbiRI

di fferent choi@ferdsOARBAIREHEKET ; v r.subscribers to a network.

23 DEC 2004 23 According 1o gﬁ'gﬁrs?'\{'g"?p@ﬁé?%eg\”h't"ﬁ%ﬁﬁ‘%?ﬁé?ﬂ’?W‘%SH@JH@ is

provi ded a vi AR @088 Wil cpmarian iThatbreadcasiest erow MBRSFereamba N0, a

vi deo input prangRs w6y teQsF int@ERItY LaMPneRtdPdr iyl Alibi [.deo_signal s
representing a%ﬁ')l Eal i t\f\f@(’)f _]di ff_e_ébgnnt ﬂ.glé\egv,%\%/m%ﬁg%ﬁﬁetﬁp_; D_gp. M8 ti ng _
processor, cou AfeEB & SFi1B8s! fpissted b dess araie atfwhictr the aiamieng mastpl ur al i ty
of partly Q\Aenmtanapﬂnggvilf mmt?erem?geibrr]diﬁglmw@ﬁ?ﬁ%d kd‘r‘%%froa‘a@&tgg Ofn' ted t

i mage; a videQu upl e the conmposjting processor oring a

| east one corﬁ’gﬁ@ﬁ)‘je%r f”\a??aaggé%%ierafﬁa'c °f@8w&tb%e@§@mgioum the pepadeastsali vi ng

si gnal s repr edeaigriahgr canteel. ection froma user and for interacting with the;
video nenory to render a selected view fromthe conposited images) to the
user. Accordi w @(second aspect of the invention there is provided a

nmet hod of per A ng a video transm ssion For an end user, said nethod
conprising the st eiwfigfaceaaing ¥ Mo IdeRldN 8lolbiNedimdde @4nahaiLS 4 apresenting
a plurality Ofcoﬂhﬁﬁxigétﬁﬂts szear%ﬁ%.overll aq;ﬁ)l n? VI ews of an event,' ;51 oduci ng at
| east one conposited I mage ! FOREHEVIGTARrOsers Ve RersopplizationsygemiéPS)ecei vi ng
si gnal s repr eSe¥RIgdIp atieas! enryideeb@udd ann tdat emstoheera@elsR he WL IgRder i ng t he
sel ect ed Vi eWMPPGHoinhfse6 YRR ek 'ér\g&g}b . ing to a third aspect of
the present i t\4aentit}g’g there |s g?’gi’n e 2?‘{"%%3@%?"%{??@%9& 8t 0 a video
processi ng per o3t 1 IHPYRWSTASERonRt @ypmsyser iRyt ébr wPRBNg talsiragrasgating Vi deo

i nput pr ocess@rselectionrag atdlbast ng: 6 t mbrlthdnyorfviow F9R: Fials representing a
plurality of di : I ...an event; a conpositihg processor, coupled
Dot he video rerdSfifif ok f3redlng EbitERbi 1By Tt antpiar topn ot by

over | appi ng f P4 d"i‘&ﬁt’j‘éﬁ“’?ﬁi'%ﬂ‘@d’lﬁeémbaim;a@eemmmﬂrbcﬁﬂeﬂsm&ﬁ; a video
menory coupl ediohgtishetwenrEtRiutibThal GGEHS Bhd fdhs SifblaNY saliop £25L , One

_ _ : top boxora
conposited i Sy ; '
mp TR Rslon seg. The video signals may be television signals or streaming video (a

sequence of "maoving images" that are sent in compressad form over the Intarnet
or other packet-switched network, and displayed by the viewer as they arrive), The
vidao may include sound. Thus, the invention makes naw methods of doing business

posslble by enabling diffarent choices to be offered to viewers or subscribers to a
network.



a user processing unit for receiving signals representing a selection from
_a user and for interacting with the video menory iv render a selected view
fromthe eonposited irnage(s) to the user, wherein said :end user unit is
adapted to cooperate with said VPPS to comunicate said signal €3 pgc 2[(1%
representing the view sel ection. 23 DEC 2004 -3 BRI EF DESCRI PTI ON THE
DRAWNGS FIG 1 is a sinplified black di &ram showi ng a known present day

br oadcast syst&qepidingwioi & Hirsthapecn\wénhé dMvesiai Merei Hgﬂ:@ﬂﬂé& §igdol goc&sihé an
illustration 3;51.5 1&98%&1%?3?& W?Fm i ncl uding a video processin
yst Serv

personal | zation system o HBBE8 according to an aspect of the
invention, FIG 3 shoife omet powssoboe rdcaiping maiiraity envidbo agdRR ﬂcﬁnﬁ@cgr dance
wi th an aspectygf it§/ Bﬁlif&%ﬁﬁ@feg%‘an@ve- 4 is a flaw Chart 1llustrating viewer
sel ection of 2t c}e5| rear e o{‘ \Vivélh and zoom I evel with a VPPS accor di ng
to the present invehtdrpsitifg Grocgsehawpled hathe Wided ifphe phicSM&Y for hatalss 4 he

field of viewy,,a } r.0: responds by ,changin thefi,eld of “vi ew
bei ng transm tptlgggggﬁc}%ﬁﬁfona ‘ g&%ﬁaﬁ%%@éfs tBP%fjW@ 3 Gséﬂ'[‘q @posited inR8e 6 shows
nul ti-user sel ecti oh¥idés memaryconpet ot the cormalrinPriobbdsdrToDRSEY RTkNoE A
PREFERRED ENBGEM, psha iﬁ,ag*sgmgm according to the invention allows the user to
Choose his own virtual aher_a angle and field of view, in effect giving him
a virtual camera al# Wi Prgcdssing urat for eediving signuld lepresevithny o sdfattibh &bm 4 3er user
may be attachesl i idtdMutiRG WIR tE videD ReRBEy b terB§ VefeBE8P S0 W[ gLLe,
nar r owband or ,br oadbandl,glvnt ernet. or otyhdéﬁenggrc?\t,gg%gtl"?a\?\nﬁvtf“r?n%@ﬁﬁc’"rl@ﬂ”rdi ctions
on the maxi muAPEEHARIBR ¥eT | nst ant aneous or average, available to him
Personal i zed vi ew pA@uidd@So & d260NdHesdcNE5 S MRABEanl e nd
di stributions and ﬁﬁ?t tg§ or TV nanﬁ‘cactuser S.. %h@ércﬁ%ggogfﬁgtﬁ %‘%50311 %f:s t he
sal e of enhanfB BNRE & YIS ERTnIssRHera sad wegu 64id method eqmaprising the stepeofi um
service in conj unctredaivindd § Mudaligdf vided sikbnd RBLEARL £ [ a new
concept, the Vjdeo .Praces iing %e_rsonal ?]zatli%g{rél Serg\/aepﬁlr‘ﬁ]%}z&a@@%?lité’gﬁlgre end
its internal COMBEHYME YIS OlEBeW ow the end user to acconplish this using
traditional TV contprafucingaheustpie SompdsifaiShe foh R PREMAMTSidb tigndide
i nvention all ows tt}gccH/iser e" hi Vi ew t%f broadcast or ot her

5_6

¢ .t@ create’ s ogn €
vi deo, Many shows are creat s Blrsares LYevidescianfinsy thy caduser md vi ew or
message Wi th the setrdetinighe wicciedelow Ganehacoaipgtied imadsphot , These
According to a third aspect of the present mvention there is provided an end user

unit coupled lo a video processing personalizaiion system (VPPS), said VPPS
comprising:

4 video input proccssor for receiving a plurality of video signals representing a
plurality of different views of an event;

4 compositing processor, coupled to the video input processor, for receiving a
plurality of partly overlapping frame images to produce at lcast one composited image;

a video memory coupled to the compositing processor for storing at least one
composited images; and

a usct prOccssi:ng unil for receiving signals representing a selection from a user
and for interacting with the video memory to render a selected view from the composited
image(s) to the user,

wherein said .ond user unit is adapled to cooperate with said VPPS to
communicate said signa,?ls represcnting the view selection.



23 DEC 2004 -4 shows are not necessarily anmenable to a user created
_experience, However, other shows have other goals, Sports events,
educational videos, etc. would be of far nore value If users couI d sel ect
the area of interest to them For shaw such as sports events, yE
editors select the view that will be broadcast; all viewers see t SDGZ@\‘V
Qur invention takes advantage of the advent of new technol ogi es, such as
digital set-top boxes, and of high speed two way communi cati ons technol ogy,
such as cabl e nodens, and the Internet,-3and allows users to request a
personal i zed view of the event or program broadcast, In effect, the user
becones an audi ence of one. Far sone applications, a |larger audlence may be
desired, For %&W@CR@T@&WTHEEMMH\H}S&nce | earning scenario may wish to
lead a class In vi ur, m While the nature film contains

f oot age on al | ﬁﬁé\‘ 1“?5 Eﬁﬂﬂabf?ﬁgd'ﬁwaa'ﬁhaweaakﬂw Rresheay breadeastsh to
focus the cl as;sstemmmtvﬁm:hftlmd inagmtb&im impement@@, as to Illustrate a botany

| esson. The cl ass t Vi,.ew S videaq, with a focus an the ani nal
Tife. The o ass &7 '3% ﬁ'&s‘[ﬁ%' he %graa%g‘é‘ﬁaat%m%#&o DYIFESAREPSSINGt han t he
br oadcast audP@mllz@ommm oresebve DRSS hcdoaduag/taiahabb@t ofthé irpertAses of
descri bing an enb ucer" shall be
used hereafter to%%ﬁb\{vgg?e}ﬁbggggwé %ﬁt'ﬁégﬁ?\égg Cg?ﬂﬁncewﬁﬁé'”producer
may be a broa@##stdthe ipegslien. pr ogr amrmer, film programmer, or a non

traditional Creatipy 4&5\5ildchnQT-t|nbél@nﬁt?%éxﬁlér%lﬁeé\lon%ﬂﬁe&?&f%kﬁéf”]\? fngnt” shal |

be used to refer to ram bei ra%gma e aval l rs. This

m ght be a Ilﬁ%’%VéﬂW'tth’@ﬁ HCedipg [afhe ipeent inveatiant i cal rally, or current
news, or it may e\FMB\BBsHommnaAm&ntrﬁwmalthﬁgfehkﬂafé}’dmﬂbw%rdegf&@féﬁnt'Onal or

bt & can: beehh MRpAA% Mo B Xalld Son o PosalreCieodtibado mimge Gne

of the pri nC|§§F@§thﬁh9tfh\@ﬂtl¢Went| on is to capture as much informtion about
the event as possieie said rile dRRlchaRRPLBIARL Yhovs far the

subscri ber through DEC vi deo processi ng. pturing the

information in this manner shoul d |l ower the burden on the producer far

havi ng est het DE@AIL&DQ)’B‘S(H‘UIPUQWGHQWEF&RREE%MMDWW as. Using technol ogy

wel | known in the y P 579, relating to a tel evision
JieRSr Sl ot hplica ey SRl pir o

system for displayi
mul tiple Carre?%eréa'ﬁﬂ %wdd@lﬁmf Miéd, in atfest oiMipg birmgvléudlcemraﬁm@megambe

consi der a swwmmrmeérﬂ PEMheR MEPSsAr S@E&id&hé&‘@tﬁ&‘%t&&wwfétﬂ%tm a room
and anot her CAIEe ht S. Patent

I‘ e si d
T AR AR L R MR s
room The vi ewstﬁ*ptlctnlaenmecuwimwfbanuwndmolommhdoueom\@ragel @bt t8@im. found i n

the left canera, @feks‘énéleéd t,lg*&r}s?\} d&o%ﬁew bgﬁﬁesg%ﬁ%ﬁfqrg%a d(‘%nﬁl}%r in the

conposite picture. i ona rocessi ng "Fn the art,
al | ows zooni né}“f'ﬂ”@ﬁ%la%ie”%?ﬁ'fé( fﬁ%‘iﬂ%’éﬂsdﬂ' Qbﬂ%nﬁ‘qmmg@blaxs thehi st ] vi deo

stream Addi t érdaated eﬁtbﬂﬂhrﬂéh{g eHEAVEY bBudatiéh, adit.. alal SaRiH d8RiGORPOSI ti ng,
Laé' nga{ne“nt : Eéoégguver | %%@Qﬂ?r@z ggac?castn%% aléo 3erlsgrlbcerae o go%cgptct%e (l)dzlot ¢ lmge.
Processing Personalization Server, its architecture and its internal composition, to
allow the end user to accomplish this using traditional TV control techniques.
A system in accordance with the invention allows the user to "creats” his own
view of broadcast or other video. Mary shows are created by artists who convey a
specific view or message with tha salection of each camera angle, and shot. These



Mul ti-Camera Panoramic Imaging with Distortion Correction and Sel ectabl e
~Field of View (issued to Stuarf Henley) teaches this art. U'S, Patent
'~ 5,444,478, |Image Processing Method and Device for Constructing an | mage
from Adj acent |nages, teaches a nethod of processing inmages for 2 E
constructing a target inmage from adjacent inages. The above patengé)%m@
hereby incorporated by reference. Additional technology, (Stern, WII ner
and Dunn), teaches how a video stream nay be optinally processed for
transm ssion through a restricted bandw dth connection. This patent was
filed 2199, Selective Reduction of Video Data (BC6-98-030), Serial No.
D91256, 567, hereby incorporated by reférence, Far the purposes of exanple
and sinplicity, a video private channel (or view) wlll be described In
detail. Video signals and processing are described but those skilled in the

art will recothowzerea hudhacsserlyedmenasib b SLePcreasy &k Qﬁerﬁéeﬁo L Lh gudi o signals
usi ng corrposighiowg h%ggﬁ@;'glgque% current used in StQIPeOp oni ¢ reed ngs. Many
23 DEC 2004 .s_ curr 1% ed%?Hﬁﬁ&erEFe@ii@é&O%u%omg@ wolghbhé opfapcessi ng
t echni ques t dN@IvBIuAdS usepsl douldamidct thel nrea of infbrkt @ tﬁw«”%fsﬂo@/s%ﬂﬂﬁi ze

C

different ro 1 Lal LaQns. . The video exanpl e was chosen since
it represent ;%tq ﬁ%&n%ng?&ggﬂpﬁdgé}gggéé%eﬂ%” EF%‘V)@?‘%”@F\%%P" iomerepes A system

accordi ng t o PR&EwnQinventionriakesddeartdye of e adynt ofnet tpdHn¥BLigs Gpapnel for an
end user or Viseial Mﬁ&% 0% e access, nmethod used by
the viewer, a gﬁi va?b channel “?};byfthg’g sﬁ%@?"?é‘%&f@gmﬁwéme@f'ﬁ“‘P%ﬂ'?QZed poi nt
for broadband“di 8} FPRITFdsAsstncitheategnetan allowsesersdn rdgnest bpbebRdiked at a

satel | ite or viaWidftheadenor pisdrae breRRe! A art for broadband
appl i cati ons c{fB@e Vi deo on Demand (VOD), %?eg{m%g?éergﬁ%gr@ascagrﬁufj'ﬁpceof fice
DSLAM (Di gi tal Subscriber Line Access Multiplier) for swtched broadband
xDSL. A private cherrrosle applicatibripa begamatdiéricalmayed @Bfrédh%OYE%Ié,sa set-top

2? i(én;rg/e S\elggg%l:hgm\;y\;d%ﬁﬁtc ﬁ%aaﬁlél |€'§?§§ (Enlé&r{évfsgfci 'Iﬁ?sqa? éﬁ%%‘l’ifﬁ’:‘”ﬁ@aﬂw%annel -
bei ng provid 'E“-%&"&%ﬁ“@ﬁ?wﬁf@“mnf%mfaotsgmw@wﬁbmmmnhwran Sbd) el

br oadband sy deashver rBayneivh @ifboua meh dH=06R8 8 e .considered in
t he i npl eman;b?{.ain?[és? " Lrﬁg Igri vatle chaﬁﬁeleﬂlﬂggIé %%%uﬁgggﬂoe@%@@@ri ption of
these tradeoffs 1s tound: Reralf, 2PhV ke Same Yhenwhh # faussdn tbeianiinalvent i on,

the producer feecliecusss tielaeee tran fan antiandetdf phe; boasmAIRr MaEESposRGL With very

i vod | ocati one: conrdlgvedieat PAide U LLECT of the ovent at migh

fi xed | ocations, Frco | etely recor:

resolution, If t é’rg@‘é‘?ﬂs‘*’? §f 4e5c5bing 4| ehediment afrthealaventlyn, fied tdrmst ance, be

pl aced every "Arodycardsal tneed Redebor % @R L0168 | the
; ¢ séivceiit Lﬂe \lgil%?ma ‘T\,}ff’{/o‘fr"é

stadi um  Theggdl@drsHh uce videg streanms which f u cord all
events in thg ar ena %?%e\?vé&?%?3835¥9r5 EPREAT™E dWB Rsearemmer. ar @ renpl oyed,

each being at=Higal preatmentiy of thaeusiginteat. e the'dieiebal v dlod Bl s
andwi i srethQo%mréwb%ﬁégﬂbggﬂa&%ggﬁwgg .y}%igr\{‘\/,gﬂtgoecaciigggvn;m'y at large

under exi sti oSk t echqol o%/n.

h'a’gponing evant, political rally, or current news, or it may evolve from what is

today a film, video, or conventional or Internat television program, or any other
program source whare muitiple inputs can be aggregate into a broader computer
audio or video Image.

One of the principles of the Invention is to capture as much information about
the event as possible, and then create personalized views for the subscriber through



caneras transm ssions are directed to a video processing personalization
~server (VPPS). The VPPS may be fixed or nobile, |ocated at a broadcast

" studio, cable headend, or mmjor Internet routing node or s&erver |ocation,
sporting arena, or a new specialized facility. The VPPS nay be one system
or maybe a distributed system The VPPS records the output of 74 DECt2ime
camera angles as well as having the ability to produce |arge numbers of
personal i zed vi deo outputs, each appropriate to transmt to a viewer. In
one inplenmentation, the VPPS "sits" at the location in the network furthest
fromthe user, at which it is possible to materialize a private channel for
t hat user. The VPPS function nay occur-&at the cable headend, or further
back in the network. In this case, the VPPS nust produce |arge nunbers of
personal i zed V|ddeo out RUtS | n.anot her inplenentation, the processing of the
mul tiple vide$9eqRrRCHFEING.Cantying the infamnation is tismanmedshoiddawes thiauideRBY OCC U

at the set-topnte roduBertf&qanﬁ nted at the end
user's unit (e.g. ¥ sef -ﬁwog §@stﬁ€lﬁ%ﬁyi}%§é¥gﬁﬁr§ ﬁ\gr‘\erg@(ﬁ PrY8tice one video
output. That is, miNgiteh Wyd%‘ﬂ“@t"ﬁ"é&‘rf%e%@% %lﬂﬂwtédﬂbﬂt hegatiag@t - t op box
for personal i Melpmoues;iue?.gfok ﬂEﬁa%g&htﬁ]ﬂJl@wU\hQ@fg ré&ét@%htﬁ\@%é&%?at top may

provi de the V dvent of ital Vi Si
spectrum al | ogﬁr@e‘ 'T%]&v%eéa ?aﬂéﬂe§or5'ﬂi3ﬁ‘ﬂ@f° qr@ag\)gle%gw T PXateplengpsidsr d| gital
vi deo st r eam T&fetion y\rhewsmeocﬁamdm & caphaing tys feq s.weobflgjg,og, ATy [ized view

| | t

o enont at | oreaeld chlidiin A A8eor e BORCD. 8 Bler R B L5 hmeera.
architecture V(h‘@’f'r%’eﬁa’ﬂ@”%ﬁsot%@ CRIPRS thsmtdhte@étheimmn't Hmewrﬁftheaﬂéhl@art of It
is closer to zbfhﬁeﬁmehwm%ntan%@éktnot\ffo% Imﬁe;r@ﬁEgH%r rgaryoﬂ_ﬁ)ng {%Ban expert

to create a {F%g %aiﬁln ornmative view 0O 2 event Sv wi |
resenbl e t oda\?" ' CHPHE: 8 the,campoeitq pictiufel | enpl oy many canera angl es,
per spect | ves, oveAHa;romiraaumece(sanmcmudgmnbwnl\héfén agéwé %09\ F?ﬁ oducts by

Chyron, http: ducts rovi 48 "an 23 DEC
2004 exciti édd\a@r%\fr@gﬁ%?urgé)%'pa' SWRG" @%ﬂ‘ﬁ‘?%’ﬁh@a ﬁﬁ%'oﬁﬁwﬁbwli!m’ed as a
defaul t vi e\/\e’g“’éfﬂp’éﬁ"lee%@“mgﬁ)vbmmmmosammtemeg mradiip mtlﬁppvn@ Ofnadh | | recei ve

these i mages.imagek, |ahged El?,ﬁ SP Vi r on TV PC, or
ot her device.pH. ne: {j/l egv&f)ﬁdéﬁe Trhé‘g %\@ i 3"@§-,C bfe?rﬁé’s‘br oducer
and transmttad 'Ey Weﬁa\Vﬁfg@'C KRA&iRg weh Pgwgt@ﬂ C§’§?‘Ft§’ﬂ ﬁ@fﬂswmble Fieldef ew, V
personal i zes iewe (isusd tb\Stusel Hedléy) geathés eiseat GWa?en@@Qh@ﬁ?B 49:8%% degr ees,

f d ot I ttribut terf
Coeh as " eyaceegfh HtRhsfo BBl P Sholubtda ' EBie top Addromimaseesuch

devi ces, V cHebag amathod Wé@!‘@aﬁﬁéﬂ%tmmmﬁs dov ednetrattigph ayrgeilhese Foamands are

recei ved by teumcsitfBagear Tﬁé@béde%falén&ré?éﬁééﬁg|nc<§£6?at§@P gp%l,gte cgmera Sngll'ﬁs
e personall zed-view desire e

conposed from f he teri tg.crea

VPPS transmits thf\Ji ”g@t?walﬁg%éﬁw'ht r(ag\ngunnb“tgqghag,yoW@ VidedBondi ng a
vi ew conpat i Bitréamimaly be betirein dmicektskd m&adsabés&anttlml\éh@}eﬁth&ed"ﬁ‘é ‘6%&1 ky on whi ch
he i s connectggn view recelved wth the
same user Interfeg}:{%ﬁmyrh Rgtgmt Pvg%?"e:do P et %%Ctlf/%%erqgc’tﬁpo?fu\{'@?@ Datfef aul t

vi ew. Thus, 459819?1‘5’?@ %ﬂﬂtN@ 0%E2561P8T cherabyiindoretatat Incerames, of canmera vi ews
as present ed to various viewers (A-F). zoom An |nportant advantage of our
I nvention is the rgaase w th which views of zoomin and zoom out can be
supplied. In the p?f&%uf%’ae%%mmmmdSImM@ltmeNﬁespmmtthamm@rV.éw)at hi gher

resol ution t dhbd decriseirn 4e@Ri Vi'dékgm%@@ & 61‘3&955|C59E|5h ”éﬁggﬁ-,he Cglmsa{)a?)e

may be HDTV d.t user

NTSC, but manRﬁIgEFﬁ‘ ‘ﬁgﬁ{*ﬂ' r%ggﬁf‘ t@%‘cﬁ‘f"n‘\%"tf?? hplaggsorogid e, UStEd wjthemtde: t he
resol uti on c@mélswegCoﬁumaitlmgsteetmmueyadrebmwdlﬁQérléb@{ohpagEcB ggs,%,ﬁ, conmmands
to define a rectangle within the conposite image which wl I'mage
processed to fill the field of view of the receiving device. Th| s rectangl e
may be fromexplicit specification fromthe user device, or nmay be derived
dynami cally so as to include



23 DEC 2004 -g, objects of Interest to the user. For exanple, in a football
_gane, the zoom automatically changes to include the viewer's favorite

pl ayer and the football. If the selected resolution is |ower than that of
the conposite Image) then bits are elimnated by well known aveg?%i n%ﬂ

t echni ques to produce a | ower resolution Image froma higher one? UE¢ e
sel ected resolution is higher than that of the conposite inage, then bits
are introduced by well known up-conversion techniques to produce a higher
resolution Image froma | ower one. Exanples of this art are enbodied in the
Spel | - W1 cox conversion chips and products (Al chem st fine, Kudos |ine,

etc, which are capabl e of video convergion. See; http;

| I ww\ 5nel I wi | cox. con). Taggi ng Cbjects of interest In nany cases, a noving
obj ect or person is the subject of intense scrutiny. in order to provide a
better view nG EXYStreapbenic dvices todenedecigriahmrbessaing teernisyestie Barftfind aggi ng t he
obj ect or per 3pit 0l rédtbQL0S: : oty tifiable visual tag (such as
a uni que col osrwor enbl e& a.gé'%\ﬁgﬁgé)o\(%(}ﬁé%g?'ﬁﬁgtsfgrgﬂorélger{ﬁgto{)S'?%'F"I BeRtioRRe 001, this
al lows the VPPEeHER QAMHRWasRhosRs Rinss itirereseatsdbe most camplelosaset i on whi ch
contains the OOL for presentation to the viewer on the personalized

channel, In a I e enmbodi nent, a non-visual tag is used; for exanple,
an RF or infrgpgtsir@égaéﬁpp e8Pt he OO, and the Cameras recording the

event construcfed Agysteespomdng © thd18venaeh iRfudlk tHa@bn eidfa\eﬁ\%ghgﬁneqm
the desired 1 mge,

0t rerent. t g chen i baadh idye, "Bagandd of ecoafies oihe sbcesmethod ugdhmy be. used
when nul ti pl e Woy@Wers anprivatsectmonai sy bel n@Bialize@bhtes teohPMREN pbikofyr MY al SO
R RN S
OO 's. For exaﬁﬁn? ,“XHS"QPs@F“F\?QQV knwadn the axt fas ropditand applicatibas fot idkees  ar ound

pl ayer 56, anDeend &voDY, b of RAIphaAd confial & DEEAN (Bhid! % IBLES,, L he VPPS
THRSECETE R o TR
sporting , evé@Werialzedaidomaswanyset-tapmxt Ongvendendt. Vi onDeirandegioheday .
BtV by 15 el e ons ARl Rachenke, FhE U] & bG8 ndnribie ey aer a 2.
The football PEgAr efl \hycRelentiiy Allanta’s :0menCbe-colmpleot SigitelabrsadbBiks capt ur ed
are Vvisible teoystame pBacivi®h £hd BRObIsMEStrddeoRs MRY G C@(])s\qer(a%ogfgﬁqs]ol e 15

receives each;mi cesses it for presentation cer 7. The
producer 7 se%%%nﬁag" §E aﬁe’?rﬁ’aés‘?'}a@?f?ﬁ/i deBost dasaiind rdessrivtiore ok thegmms  bei ng
capt ured, andiredgstls istoundmeiet. br oadcast through a satellite uplink 9 to the
br oadcast audi encen dfalimbibs [ FILG 2 .there |Is showm a
di stribution Eﬁﬁiwr k W ?hﬂn%%%éﬁ%rrf_glgelﬁ@fglﬁt%; {H?P{O(ég?erréef"lo% the HyeptHtMst of a
sporting event, "B CAMHA 2P B8R IhvRRy g Teschion (marHO®A or Mbley)e Fer 10, and 11
and f oot bal | mrrmieetmmamhesﬁhgeb@latq&edlb@wansw@nﬂét@?ﬁgcgrdﬁ@gvg,pgsgegpt bal | are
hree Caneras are directed

tracked as in ANe Ldeo s ans fromall

into the net V\%frﬁtgam thsr{@ur\é%%‘rﬁ@nbﬁ{tg%ﬁwt 8@ Toolpslgamey carperep may.fer ast r uct ur-e
70 are VPPS sY&eRsps beplacatayen110 wesdmandibre thewidenaaaiswanikasdiisis ditd | on poi nt s
(such as cabl gahgad ) r. ively. | ur exanple we use a
cabl e TV networ k@?o?%%r%ﬁg@?{a &da%eu\fl&zog '%éﬁ‘wb%m‘aﬁﬂﬁwwﬁ B! SYAts ci ent
capacity coul'd IRERIMEIRIRY yidesyr Siacamaneyideo &ﬁabmeaheﬁﬁtm;dd.%ch%ln%gﬂi tional

| nput's from ohijie FesBIQUENC %, a r e nel.s. 40 and 50. Headend 39
has addi tiong), | nﬁ{étz fromsggﬁgﬁﬁzgﬁrtgtggggﬁgﬁs %gg'rd&haﬁéﬁ%ﬁre@h@rﬁ?el s 41 and
51. between hendenEe 39 henyewne Gepmatity st ilaree undas exispren: lechndiagy. atheer sonal
channel for viewer 80. Between headend 31 and viewer 81 exists the capacity
far a personal channel for viewer 81. Broadcast tree 60 shows the branch
and tree structure of a cable network inplenented for two way

comuni cation, as does tree 61. Attached to a branch of tree 60, viewer 90
selects and views an i mage conposed of portions of the video streamfrom
caneras 1 and 3, and sees inmges of player 10 and football 12. Attached to
a branch of tree 61, viewer 81 selects and views an inmage conposed of
portions of the video streans fromcaneras 1 and 2, and sees i mges of

pl ayers



23 DEC 2004 10 and 11. Note that in this exanple, the VPPS facility is
upstream of the branch and tree distribution parts of the network, and
closer to the event. !'n another enbodi nment, discussed above, the VPSS is in
the set-top box or inthe TV itself, or distributed. SIG 3 shows a VPPS
design according to the invention. Blocks 17, 18, and 19 represqmngcizgmeo
i nput processors. Through the broadcast network, not shown, the outputs of
caneras 1, 2, and 3 are transmtted to the input of video input processors
17, 18, and 19 respectively. The processors convert the conpressed video
i nput to unconpressed digital Video, apd communicating over bus 22, store
it in video nenory 100 which consists 6 mul ti pl e i mage pipelines. W show
three, for exanple (one per video Input processor shown as bl ocks 110 -
142). Blocks 110, 120, 130, and 140 represent a pipeline corresponding to
camera 1: t haF@meas %lﬁ‘f"%‘l'%él@%@f@@@ﬂrﬁ%adiﬁéofprca:ﬁ@irmfpetS”maliszeMrthat the’
pi pel i ne cont &RFS)t he current frame and three previous frames from each
vi deo i nput proce 8 each new frane cones in, the oldest franme is

A8 M mer Be 9

overwitten. Memory®1( *ed gomptileniocated at \rhseadnass tstudie eatile f r anes,

and one in pr bepdess or hajonneeehroofingtidge ¥i ERRr oBRidh, éﬁ%@ﬁ%i@ﬁ% S%{ II%S menory

100 acts as a - ing.the i mage data conp
processors 115»@2]?37:%{53&#&, B@?ﬁ%ﬁ%@i" 16088 EYFIoTRI0E Magecd Fistritited systgml abl e f or
three "frame TPn¥BPS rasotdadiel dutat of al thet daeTerparpa a8 iweg as MivilRQndBIRy Y 100 |'s
accessi bl e t hipopghude i e J.al. . bus 22, and 23, As nmentioned,
bus 22 suppl i &s?gﬁnnﬁgg?vﬂ%yﬁﬁo@%eg&&?ygg ‘f'%%u?”ﬁ%‘i’%cééggﬁpgwwm% '®3 suppiies
connectivity YHSMHdo 8 yleas| ipongimplarastation she YRPY sits Tt ¢thec oeations intthag
processors V‘D“d{‘“’”'gf'-t'“‘ﬂéﬂ‘ﬂ’ghtﬁme%ﬁml&mﬁspésﬁiﬁﬁtéﬂﬁteﬁéﬂﬁ%ﬁ@%gencﬂaﬁ r{??ne | mages
ranes o |

and produce o Large o e view. dour ew are

stored in corr%gg’??lésgf‘reﬁwwg% netign giay geeut gbihe cabie headend, ar furtberdatk ane of

conposi te vi eintheveiwrk: 1200 woe tred VEPS Mestbhdese 1878 huh RG-S BiperRRBRsd t e frames,
fhey ere. pr ocasieeeud Indbineh Ml Aldtch “FR e¥ersaond LB TmlHeYsse 1 vi deo
menory 100, fYPERHIPEce g personalized videopepuiimayloecur erthe sétitdpigx. 1k 3 DES Z00
-t 2 processortse cagwadisad Bk WPPGUE idneniy [T byufter. for exanple
conpos! ting PROGEEE Rhiy hd ds§¥ tgigﬁjti e t%ﬁﬁ‘f‘%f"gf’rggﬁﬁf”?@ﬁ@%u, ti"g’eb.""{)verwri tten
by new i nput, conposi ¥ R 57 BogUcEne Yideq Rutputh Jhat i, Hruiiple videe streammsi t e | mage
and written ifayhr dregted dniteskttep boaloepdradriatized prates $gARB LoifdidifBa LU f er 210,

in conposite dIMERI ¥hdd [ i 00..i s cessi bl € by two high
speed paral | gl huses. Qgﬁstanig %ﬁérgﬁ%mng%?égﬁ%%ﬂ%%o\&@}t Badvepsoldigiial i es
connectivity T6VERR theotResiEin allqseied & ovingld shiamnel dotdy bag pRAideRMpleS
connectivity digitatvideoldtresm Cagbciy, Bg@@ﬁmggé&cﬁm%vidg%gje%%ﬁal.zg@%e UIFSP_S 320- 325
are dynanmi cald%va%,gr%&tteﬁl with e %nuaers,lt f?atl are current y receiving
personal i zed Vi ews. "Woul P ERTFe t1ENpeiR pvaaPle, InaRathes iniamentstion the,
suppor ti ng 54/FRS0luadies i divjdedsintotendistriuteaccarahitebtundwinge bi?Pst tRaPPE At t ached to
a VPPS. Vi enweldseCto BV bR bt dfiSs t\,@:éftovthgeﬁd gQpmuni cations processor 35p.
When a viewerg fi rf%l requests a personalized view associated with a
broadcast bei TPt HE¥ssed by the VPPS, the two-way cable system transmits
this request to tTie EanesimsakipRoa .thln.the. VPPS. The
resource man%g@'ment tf ncti odr?{ vm'p?ﬁi %%Pﬁﬁﬁ%%%gg%swgggéinéoﬁrggta/ﬁv ai | abl e UPP
to service t GEE %ﬂﬁﬁ?"ﬁ‘@'_"@éﬁﬁﬁﬁ@é’aw@OQ@Wlminhhﬁth\mWawbl e system
so that i nputcamnemnargles, perepecties! evkriag dmviﬁdse(saéﬁagtrhﬁﬂlmlsﬁﬁl fé[rﬁ@.éf"‘mﬁ oY

e 'channe ere the

cabl e system he .user device to tune to

personal i zed p&/@\%ﬁi@&%ﬁ 'gﬁﬂ/ ! 'ﬁ‘yf??ecﬁgP&chsﬁﬂd%MHiaﬁﬂm{widem
transmission Is digital it but could be analog. As noted earlier, the VPSS
could be Contained in a facility in the network at various pplnts,
contained in the termnal unit, or split into a hierarchical function where
the steps through conposltfng are perfornmed in the centralized |ocation and
the steps conprising the User Proxy Processors are In the term nal devices.
The VPPS function is perfornmed with bus 24, communication processor 350,
and UPPs 320 - 325, each connected to a bus 24. The bus 24 provides a
communi cation |ink anong UPPs 320-325, the comrunication processor 350, and
an Internet server 352, which is also linked to the Internet 354. This
enabl es the user to select either standard web pages or events 23 DEC
2004 -13~ and novi es broadcast over the Internet. Thus, the Internet
becones anot her source of content that does not get conposited but can be
processed by the UPPs to provide a personalized view For exanple, the

vi ewer m ght select an additional channel of data, supplied over a data
network such as the Internet, to be displayed concurrently with the

o, o 1IN~ N o



FIGS. 4 and 5 show viewer eelction of a desired field of view (perspective}
and the zoom |l evel shows the flow for selection of a view FIG 4 shows a
process 40Q of viewer selection of a desired field of view and zoom | evel.
The vi ewer Chooses to watch the sporting event (step 402), and than chooses
t he desired canera angl e or location and focus (selects zoom | evel2)j &gtw
404). The viewer's device transmts this information via the two-way cable
plant to the VPPS (step 406), The conmunication interface 350 associ ates
UPP 320 with viewer 80 and commruni cates initial viewer choices (step 408),
Thus, the VPPS initiates a user proxy pgocess (UpP) 320 to provide service
t4 viewer 80, arid initializes it wth the appropriate information as to

vi ewer canera angle and zoom sel ection. The UPP 320 subsets aggregate video
into a desire {Lel d of . view and zoom | evel (step 410). The UPP 320

det ermi nes t h&¢UN%iaRg SP'&?&%&W‘?%@“P’I@%J@@H@V bg ashdasardeddultiviweri ewer 80,
Creator the desperientel seihgt iod vivierboed ASINAGTRe wﬁ‘?éceﬁgtﬁe dRvl.ce where to
receive the personalized channel, and transmts FoCBP BN to viewer 80's
device (step 412). The device receives the information and tunes to the
correct channEhd(l.tsheperéﬂéb)tweFl G 5 shows that when the viewer changes the
field of view, therh%%d' ca& rox r &onds by changing the field of view
being transmitted in & pr c‘é‘@ 3 NG e UhesdaYice: il el efdbé on i s

requi red. | n 88BgisTeRMihe umtmwodmhmngﬁnmﬁaotb@w\ﬁtbsf ivGheh r%fronﬁePW or zoom
| evel for an ewer . evice transmts
SR vifh tHY VRS Qz)érso;m??stﬁe Vi ﬁﬁ%@w difterant camars angies, 1 o

i nformation tq conmunicati o

DEC 2004 ~t4 deqseqss fasys. aodptherm@cwala Mcadﬁahnmmngmo@elaqrsu on
accordi ng to mnkegfacs 8l hr@,qgug d t he new view (step
506). F1C. 6 gJDI ct\;ct e va?*bggrs’a \r;?ﬁrés%mkﬁ aﬂs‘g%é E%%?‘Pstqrd’@}eééu?q om t he
conposi te i mge chn' FhR9ESS Wit shawsha shgwn en tMSpiaw§hDsmmmartdhereeasy with

whi ch vi ews on‘ecemﬂrby ltheaWBlPSOé?mriaméry(ﬁdbebﬁrSmpéﬁp%latlerhﬂ%ﬁ] ﬁgef%sﬁr red
e user

enbodi nent, i cl.ur her resol ution

recei ving dev] cﬁ?%ﬁ%@% duater gﬁoc'@fgr’r'ﬁﬁ @9 sonplzed WA AesiredralhePREDTV f or mat
and the user strasMiaiséenps@esartasion gner displamyo Al eodibga NE@QomBéﬂmeminy of
them are_usedwirng Badnidh AafbiSB 4 ind Rufibrk 8h Gl Be G301 O COMPOST L e,
Zoom i s achie goc;‘g hy interpreting the users conman Wt B ect angl e
within the conp '%Liét/% E ‘(Aﬁ‘l”&eﬁe'\‘l\ﬂ ‘I"'thﬂﬁeﬁweﬁl"@de@se’w ray dlédtto t he field
of view of t Nétwretaehe/prng:odm/dmut vieiThug, @Q&ﬁﬁ@loﬂil@%th@r@ id AYPafaR 1 CI t

speci ficati onggdp, i i ved dynam call'y so as to
i ncl ude objects o hafe'ér!{gss{ ‘? epﬁeg t%‘éaé'lpf‘s eré?fah{o in a football gane,

t he zoom aut omat i cal | y changes to include the viewers favorite pl ayer and
the football.zZddmthe selected resolution Is |lower than that of the

conposite image, éh&r;) al ts are elimnated by well known averagi ng

t echni ques to profl aﬂtéﬁ)@"taﬂégf&UUFY%HOfi'ﬁ’éﬂgéasermﬂmvalchwgmmmnm 1f the
sel ected r esohund @oorh suhcephtey suppied. tindte phfstRe eﬁ@g@,ﬂgﬁtt @Ie'&;ﬁuggsu then bits
are int roducergctg.)é svghllghépgv%tlo@ cotﬂver5| on ec ni q(li-sb ro € a hi gher
resol ution inage f hen E%%%chg’”gpe‘f' rFtor@fﬂ@Pémﬁl@dl ed in the
Snel | - W1 cox QS‘H’Ieﬁ@ mityibe hDIVdorowmparol the wkr'y TV @@y bONTST. STHEbambFAGRRF fs N

pl acement at didaend), t pri vat ch nnel , described in the
fol | owi ng secti ons NT;S%‘} tﬁ’é%ea?‘?eﬁh%@ G pgesde PEEW &HRrto creadesthgandwi dth i n
total Is needE%PLS'H”FPfEPQﬂt%tZP%tﬁ@h'eV@iMnﬂermdmsehe/esead’IcomMSnd@tewers A
rel atively smiefihe mt@&taﬁ le Qthis SERHA b vid onposl ting
devi ces. Usertﬁey\%l Q npose thejr pgé\}/ﬁ :rﬁafge%ﬂ&géﬁl '?eo'h%ﬁ? §c%séﬁ$@éﬁnat erial.
This is shown pi gcﬂf Vﬁf’vl ?f tf"?] receiving @VlcthT@E' ealaegle nayt eufrem lexpieitbeen 23
DEC 2004 - 15 soetifisatierdidmine uesraisviesTop iy BE daHvel Wr‘f’an’ﬁcﬁ%/&?é&'t@' %ﬁg earlier

the disclosure in Conjunction with FIG 3}. Viewers are each
satisfied with ono canera view, canera 1, 2, and 3 respectively. However,
viewers A B, and C each prefer a nore custoni zed view of the conposite

pi cture. They have each selected a different "virtual canmera" represented
by the field of view propagated by the parenthesis set by D, E, and F. To
m nimze distribution bandw dth, enbeddi ng the VPSS function in the
subscriber's unit (a TV, set-top box, or the like) is the optinum sol ution.

23



If the private channel is inplenented closer to the event, nore bandw dth
in‘total |Is needed in the distribution network to serve Its viewers; and in
this ease each private view nust traverse nore of the distribution network,
in this case, s relatively |arge nunber of "virtual canera" views, are
conposed closer to the event, and nore bandw dth (channels) ar ev\zgided In
the distribution network to acconmopdate the | arge nunber of vie

of whom has a specific perrnutation of the view they desire. This nethod
may all ow sone econom es of scale in the VPSS units, but in either case
parts of the VPSS unit are on a "per vgewer" or possibly a "per view
basis, specifically the User Proxy processor (explained later). In one
enbodi nent of the invention, a maxi mum nunber of virtual Canmera views is
establ i shed, froma smaller nunber of actual canera views which provide
source mat en%theQ%Ofﬁ'éeTeﬁntpo@etmar For ekdnspleanea fooliall QAMRURE Lo Vi ew
Servers is esadhb e sane virtual canmera view,’
share the sane,vi et&aﬂs}febrh\alﬁdrelst%{hatjj@tﬁeﬁ%?%{g{’@ Payerand Mpdostball. Jiteey, he or
she is fed t heP!StRt (ASOtsnist neemban Vhatvuf Ske \cempositprimags)t heg Hithake Vi ew. To

soul 0 be addog t b oy g A el B e SRR o e

woul d be adde to FlLG 3. There HX
represented b néa\W@W%\)EW? selRgt T@OIH%‘S'Fbigberquetnatt(bfehmcm‘hﬁﬁlts)f pi xel s

i n the receiVimageshemthito are |dtﬁbdtréyd$>ywa§l€howhhﬁ cYmRWRIN t¥\5h|n,q essto%Po uce the
cl osest nmatchip sna function in dra %r ogr anms

aligns the o ghé(rds\%u“on ﬁ@gg?rﬁrmeadg né@’@‘?l?stpf t'?\ﬁ)@'éaterﬁimbmmurhl s
| npl ement at i d}‘le Snel-Wicox @BvéDEIGh 26p%and perIhdm/@ﬂﬁhbmlét firfed QLS LML | btgns cannot
be perfornmed d ai the set top or

be absent enti r%ﬁ?ﬁcyﬂg@ ofgﬂﬁé’tcﬁg@%rs!%g L@qﬁe HReelwiiP camyi deo processi ng
operation into a distributed, hierarchi cal desi gn where sone of the
processing i sTaggny @sjeétlg%f}{ﬁ)a%sd n the centralized |ocations, and the rest
at a point closer to the termnation point (TV ar set-top unlt) or at an
i nternmedi ate VPPS(TAR¥SA§ES, # Moylag ehiert er eatsdrrinthesnbiedtof Inexsspirgtingt he | VPPS

coul d be at tiherdgatul movieslBatths viswRg o ?;e‘ﬁn@rhdet o.ﬁ%lleﬁt&('?inﬁ?d‘egrt’ﬂ)el ,\%ﬁ{ged by
e

enerating a sj.t etot even Tnhd sendin
A B TR o e T e R S
bandwi dt h recﬂiuer'é'uthemeehemm@wm@wewwa&mn tdRIendEEDIt @iscarry the
conposi te. Thillswd HeVers 1 Bamitdife EBHE%%.'EM% sﬁl%@t%”sﬁbs% 'vg,h}?r\“%ggmsfﬁefequ' red

far each ca 'qap %t cer a]| nly
bandwi dt h rg&ﬁ Shioneress °fbfqtU%’('éw‘wﬁ’arﬂT?e?erﬁOéﬁ*aeﬁchaﬁhd INdPRBafnbRi Shes t he
Vi deo pr ocesm’ogdlmsi agot-hieus faanersal thxamplsal RPEHP&YM?& %8%?‘?‘%&)% to allow

for the cust Fl G unction o 320
t hrough 325 \%@u(? gg& @En%a#ggreé?&%nﬁehele\ﬁ?@“ﬁ%”ﬁdf%"ﬁﬁwdﬁbﬂ“ﬁéﬂ@ byt he set top

box serves a$"{#eoHonbragthe T resshpricsily. eor ibg tapeing theovitieas esmtinag i ts (set
tap box, TV, delreeflifage. Blﬂe‘ierﬁ%h‘hﬁﬁﬁeﬁs@@fdr'ﬁﬁe@ht(%'IUdrBl Emgnapnel  bandw dth
to send the (Bgrrggdsw% q e termnal unit LG H®equired is
| ess than the anpufit ot m"%%?l?ﬁﬁt@?%%‘l’%‘ﬂﬁﬁfﬁéﬁ)%y be created fromit. The
terminal unit con@ﬂijsne@coglhimmmai,eﬂsd)bwoﬁﬂab 'Ttﬂate%@lla I@ﬁ%%g@b%tecoﬂt ai ning one

UPP, in ter C 0.t hrou 325 are enbe in'the
term nal uni g@fye%itﬁare appﬁ’gge Yrﬁlﬁ Rrehee Pée%ﬁe?%t\hésah@teaﬂnh has

tradeof fs i nCPAPREIP genaiBing Ost and al | are contenpl ated by our invention.
Addi ti onal Feat .S .l nven al so allows for the use
of a database F:Urgﬁa aﬁw%&gaéﬁllolﬁgt'\?ﬂ§§”‘%e§' Blfqeﬁ?"u%i’rp‘@@b%ﬁr at el y as
part of the &Bf é"‘bl"’@v Oﬂ@ﬂlé Aettha figd ofplag nbavbs bias a/PP 2w EEcRQ04 .1, _ is
used to mai ntmtmuwsgvman@;ﬁlévl,gss? fleq/i EWer preference history data so t hat
when a given event occurs, the " ault” image shown is the user specific
default. This could be determ ned by direct user Input (e.g., setting
preferences via the Internet or via a tel ephone System connection to the
dat abase), or by heuristic data gathered based an the VPSS sel ecti ons.
Dependi ng on the capabilities of the view ng equi pnent this database coul d
al so sel ect default paraneters for enhancing or reducing the quality of the
| mage as stated earlier in the disclosure, This invention also allows the
distribution of the total conposite inmage to a plurality of end users. The
total conposite image is formed by conbining the outputs of several at the
caneras as is shown in FIGS. 2 and 3. The transm ssion of the conposite:-
image will require nore bandwi dth than an individual private view, but |ess
bandw dt h than the sum of the individual canmera outputs. The total
conposite image is transrnitted to each end user and is processed within
hi s term nal deV| ce, to generate hi s personal VI ew. The transm SSI on of the
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This invention also allows the use of The Second Audi o Program ( SAP)
~channel to deliver different audio streans that may be associated with
different canera views. Each camera sound system woul d use its audio
facility spokesman, mcrophone in the canera, etc.) to feed Into the VPSS.
The VPSS separates the audio streamas in today's TV S|gnal proce3quﬂm4and
associates it with either a discrete canera view, or a "portion" of t
conposited view, in today's TV designs, 23 DEC 2004 only two audio
channel s are available so the VPSS would "switch" the audi o presentation
when a viewer "panned” fromone part of the conposite view to another. |f
future TV designs support nultiple audi'o streans, then this technique woul d
be used on a nore granular boundary, Alternatively, the audio inputs could
be m xed, with enp mg Si s aced on certain |Inputs relative to a sel-ected
area of view View?elng E’rF 1&Jethgreiame shewe awitipls video bmnmamgyoﬁnep@ﬁngt he goal s

possi bl e, 01 Vet g ho g L eh Eey hory e e | Biofhe P8, PR TRE or e

possi bl e, gi ve tb#eg{ se ectijon of uncti on
VPSS capabi | i t‘%}J hir Beaethe Rkt af plavy iPlavem &@s aetivity iobeing cagtadetiityt | es t hat
woul d be supp@amenh bypigict heE debidty Bt cetita BOXTIRY fobidgnl To TVbé.ﬁﬁgbékeh%ﬁccorml i sh

this. Al of il nmpl i shed usi ng ni cation
capability as cﬁ?%esﬁtﬁe Vi ﬁ%ﬁ%@“ﬁ@@&rﬁpém&rﬁp%'&tﬂ@ an@L@emmmtms

Broadcast net Wodkendd. ncﬁt videov doaseds 1 ireddiyes CatA biidv faMd ;pwesgégwk ¢yracconpl i sh
Lhe _sare off ealomaith & hepaaand, dblidlloayolame 0 S Ce Cal L or- 1D
sel ection to S¥ERM f’°T"rfh%1ﬁt!}eaé'és@lﬂgtqaetuxﬁlﬂs&wctthemt&smsebmﬂda@mhmgwa for the

avai | abl e pr osmﬁwmuﬁl@@b%@ﬁﬁdﬁm%ﬂ%ﬁ& BPElls&SeniWhi ch are limted by the
nunber of VPSS, ﬁ$?fand\99 p%] nber of caneras and OO s that the caneras
i

can be assigned t L) % hergqIs gihowp i distributiane setvorkswitto PES be
prese{lt ed a5 ardtessmg, niunMatn’m)a( braicast oﬂ! §loftthg ROt AR é%ﬂl [% Yta H?%e tl n
conput er prog er ere a se fon 1ist is

pr esent ed V\/neﬁ%?hwn 0X E@L%’gs‘ﬁeﬁ"d% qaﬁPéP'f \4\%@?‘?0@ ihg f'FHeOftP@YmTrhal uni t
control s the RBpEaAahte fastballlaee thaskechardn FiG 1c Tht eidbs strebid fewes) (iRY Sel ect

the desired Ibaﬁsr)asme&nr@&a@tn?o ﬂ‘—.@%%'rk |H§éé?r9cth:%eof‘f&%998' AREnedme! today’s
s MR¥BIs are

remotes, or fyl ection newer: f énd

designed to t& rgét eﬂﬁaﬂ@%? géﬂ?rﬁ%?g ’{féﬁaﬁsP‘?'Q‘P@S'th netwask distgpgioand TVS.

Zﬁ DECd2004 a@;; msuah a8 babhby mesdibz) BWOBSHB’GEF&EIF]\&W I &ﬁ elygrﬁ»é? GRWes, segnent

the video int r n ejt eld of view or an
C101, and pr ega nt \%ét@a]k?or mﬁﬂﬁgeﬁggﬁ ﬁ'e%'ée“?’?f WH%SW%?@E@V ¢gildi di ng the
screen into a® 'é F@t'Ve' %ﬁ welks Ceble heatlgr8Siochasl atiddioha rbputporhaiFa angl e to
the sel ected b)dtmﬁés sdcﬁa@ﬂ@b&lﬁ%t dhame@d%'btn%boﬂ? éﬂﬂ& §6ndd J&ﬁllwgpai@ot e control

with "zoont ﬁmr f unctions user cou yham ca Y&t the area
of interest, AJACHer PIHLCSE Spell#F Repancastichannels 41\and\kAy Betveen headeot d0r el ay t hi s
informati on t@nd heNaVF88$xls/tsethecaﬁae|t)LBPa ‘ﬁ@ﬂslbndal ePeRabIlie: idier BBUBERJEY comands.

Th f dBRA I
{oday’ s compug or iR 61 bbbl Fhors el 0Bk sing tn whot her

response
the VPSS funcBioBreds "P%@Qt@wsO'galurw_hrﬁrtdh@e;setrmmp aff a Bxble el y at a
centralized |iopaimented ietwsRhy Eorhlrfeatib b8 B thlls 1S RhScndS X RL gl ned earlier.

tree B0, viewer 80 selects and views an image composed of portions of the video
stream from cameras 1 and 3, and sees images of player 10 and foothall 12,
Attached to a branch of tree 61, viewer 81 selects and views an image composed
of portions of the video streams from cameras 1 and 2, and sees images of players



New Busi ness Model Personalized view provides a new busi ness nodel for
~broadcasters. This invention enables the sale of enhanced en#ertai nnent,
enhanced education, etc. as a prem umservice in conjunction with
tradi tional broadcast. This invention also allows for the carriers to
devel op a new busi ness nodel where they work in co-operation In dggipgey qug
the broadcast rather than conpetition. In today's environment, a networ
such as ABC nay have the exclusive rights to broadcast a sportl ng event. In
nost cases, the network will not share this right with other networks, one
not abl e exception bei ng arrangenents where "pools" are required. The
network will nake the broadcast available to all its owned and affiliated
stations, These |local stations often conpete for viewers In a given area
(e.g., channel 1% Z g 5 1n South Flori da?3 Wth the aforenentioned need
to carry nore @ﬁg et Notethat in this exgmple; the VBPE Jeciliy i psteratn aitenimehah t 0

concurrent |y cardrpedidtfirtion baRost the Astwafk, tah@ cB's@rtMrtﬁe e%ﬂitf %%’HB@“‘;' | :jat es '
n

coul d each cary ion o 05|te cture I'n

br oadcast spect@ﬁua"%g{k)ﬁﬂ" ?fI?b(S’H%I)}h% a??a'ﬁﬁ‘g‘hes'%?PHjEGUZGUHET‘SZ(USQﬂeOMDr k) .
They coul d eackstripsteda portion of the revenue derived fromthe enhanced,
private channel anggvi \THE, servi i.ch neither of them coul d
earn i f they coul SaF %@a"%ﬁl V'a iﬂswaf*&" %'TW@“%&\QCKHYHé #doadcast
medi a are not TPi'eAres2at video ieput pooeasnisc Athtcagh Ihertﬁﬁadca'émeﬂfom%ﬁh%@no‘c the

t I h I br oadcast
AV or Caat ol Lable Wnehneeg 112 PSR Bar B B b ol tcerravand se

top boxes. Th&¥E0rs & JEc 1§riemeetivebindie gtoheasomschofresrt-the sompiesseRlt - t 0ps

cost less to yidppopttto hmmpmbm@tﬁwnd&nﬁnd&ﬁﬁndﬂ gﬂqgtdil,gr mrzrzé%& EﬁengE ?g

whol e VPSS. The, he.inventi restrict
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Cover any and e%3Tple (RoR PapyiddodanLit prosessamshiofi Gabloel&SHoaﬁdz)erﬁ}@&gqg@ts wi thin

the scope of tbe @be I u even though the exanpl e above
relates to th d|1striﬁﬁﬂhogﬁlyrg%b?ge’o?%ocf?{rg?ﬁo"?B Ry ebist 39 wit h

acconpanyi ng 98+ gpnt W”BEP@BHHPQY&PQQ@%M@WW cCotaind ttad chereft@ramesel ecti on
of various audndihrdecprbviorfrapied @lontaddh Sifeo MpRedeaRLSd A}‘veearp% ?twor K. 23
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si gnal s repr eS@RL PR Harpqeau ﬂafl orieyin pfogatisé, flemeszich uf tRVSIAe inpit PyRBEsrs, @

t f
gogmf; | : {13 PGS fffory 0WRIseH atlﬂlff%h@ n%rbé’e%&?ng%%ag ag@ggém qsgrgg{ egﬁ'ev' ng

conposi ted i ngro@%rs%rlsyﬁ 14er1Jh%pprx)plelri]nmg approach makes each frame available for three
frame times" to facilitate further processing. Video memory 100 s accessible
through two high speed parallel buses, 22, and 23, As mentioned, bus 22 supplies
connectivity to the video Input processors. Bus 23 supplies connectivity to the
compositing processors, 11-14, The compositing processors working through the
Pipeline, take the overlapping frame images and produce one large composite view.
Four frames of composite view are stored in composite memory 200. Blocks 210-
240 each contain one frame of composite view. Memory 200 contains the three
most recent composite frames, and ona In progress. As naw frames are received,
by input processors 17-1 9, theyiare processed, and stored in one of the four frame
buffers in video memory 100, for example 110, 111, 112. One of the compaositing



a video nenory coupled to the conpositing processor for storing at |east
onée cornposited image; and << user processing unit for receiving signals
" representing a selection froma user and for interacting with the video
menory to render a selected view fromthe conposited i mages) to the user.
2. The VPPS of claim wherein the video signals are stream ng video

signals. 3. The VPPS of claim1 or claim2, further conprising azwz@‘for
storing at | east sone of the nost recently received video frames o

video signals. 4. The VPPS of any preceding claim wherein the video '
conprises sound and floe VPPS further conprises the speaker. 5. The VPPS of
any preceding claim wherein the view-t2enprises a rooned view. G The VPPS
of any preceding claim wherein the view conprises a |ocation-hosed view.

7. The VPPS o ing claim wherein the view conprises a view of av

obj ect of int érro §§%§°@ﬁ{§r§§cﬂagly Beabis te prggrag thigrame buBlerhiotexaiplpesmpasaing Si ng a
video transmi Botessof or. @ tﬁﬂdi(r)ﬂésﬂxé,rfral‘hgé ?,:ef@reken)gﬁe)ﬂet :o‘ﬁ;mgde%: '%}'?’éévlr’]?”fa ]tcaps of .
arirsrent par O b Ot oot one
conposi t ed i n&gnFosiafrarhebyfier fakikdrypiofaivg sleer 91 @ Mdofposite memory 200.

Composite memory 200 is accessible by two high speed parallel buses, 23 and 24.

As mentioned above, bus 23 supplies connectivity to the composite processors 11-

14, and bus 24 supplies connectivity to the User Proxy Processors (UPPs) 320-325,

The UPPs 320-325 are dynamically associated with end users that are currently

receiving personalized views, We would expect that in a production headend,

supporting 80,000 subscribers, that several hundred UPPs may be attached to a

VPPS. Viewers communicate to the VPPS via & communications processor 350,

When a viewer first requests a personalized view associated with a broadcast being

processed by the VPPS, the two-way cable system transmits this request to the

communications processor 350 within the VPPS. The resource management

function within this processor assigns an avallable UPP to service the user, Rauting

commands are sent to the two-way cable system so that input from the user is

routed to the assigned UPP. The two way cable system Instructs the user device

to tune to the "channel" where the personalized view is available. In the preferred

embodiment, the transmission Is digital it but could be analog.

As noted earlier, the VPSS could be contalned in a facility in the network at

various polints, contalned in the terminal unit, or split into a hierarchical function

where the steps through compositing are performed in the centralized location and

the steps comprising the User Proxy Processors are In the terminal devices. The

VPPS function is parformed with bus 24, communication processor 350, and UFPs

320 - 325, each connacted to a bus 24,

The bus 24 provides a communication link among UPPs 320-325, the
communication processor 350, and an Internet server 352, which is algo linked to the
Internet 354. This enables the user to select sither standard web pages or avents



23 DEC 2004 22 receiving signals representing a views selection fromthe
end user; and rendering the selected view Fromthe cornposited i mage(s) 9.
- The nethod of claim$S Werein the view selection includes a canera angl e
and focus. 10. The nmethod of claim 21U or claim 11, further conprising:
associating a user proxy process wth the end user and comuni cating
initial end user selections to an apparatus for conprising the viaadECZmu
signals. 11. A conputer readabl e nedium conprising programinstructions
for inplementing the nethod of any of clains 8 to 10. 12. An end user unit
coupled to a video processing personal@zation system (VPPS), said VPPS
conprising: a video input processor for receiving a plurality of video
signals representing a plurality of different views of an event; a
conpositing p sor oupled to the video input processor, far receiving
a plurality o “%g’f& quyrﬁﬁqs‘l?%‘f?ﬂhﬁ@t?fﬂ%ﬁnﬁhqSnthP- [féajess beapmes avtber satrcd east one
conposi ted i negenteat thatldmsRigel/cofpateathut Barl HE prRERY Ty thd BpRL Qs essor far

storing at | easiq sjted image; and a user processing unit for
receiving si aﬁa%sé)?g%r%g@gg%ﬂ"%”'a selection froma user and for interacting

with the video neforexampler iasieweemigliseition abigtal dramd bR TRGHLG €d | mages)
VPPS To. comminearat, Aeerh HE fle WRlrer 5 R SRPle reiwidetuctnahe 13 A
tel evi si on he%epdsaEt Pragram. dofisicass, thg UPRe weald prodien adledsaaydr fe&SsrbaIGH Uni t  Of
claim 12. the selected composite view before sending it to the terminal,
FIGs. 4 and 5 show viewer selaction of a desired field of view (perspective)

and the zoom level shows the flow for selection of a view. FIG. 4 shows a process

400 of viewer selection of a desired field of view and zoom level The viewer

Chooses to watch the sporting event (step 402), and then chooses the desired

camera angle or location and focus (selects zoom level) (stap 404). The viewer's

davice transmits this information via the two-way cable plant to the VPPS (step 406),

The communication interface 350 associates UPP 320 with viewer 80 and

communicates initial viewer choices (step 408). Thus, the VPPS inltiates a user

proxXy process (UPP) 320 to provide service to viewer 80, and initlalizes it with the

appropriate information as to viewer camera angle and zoom selection. The UPP

320 subsets aggregata video into a desired field of view and zoom leval (step 410).

The UPP 320 determines the tuning location for the personalized channal for viewer

80, creates the desired field of view, informs user 80's device where to receive the

personalized channel, and transmits the location to viewer 80's devlcé (step 412),

The device receives the information and tunes to the correct channel (step 414).

FIG. 5 shows that when the viewer changes the field of view, the dedicated

proxy responds by changing the field of view being transmitted in a process 500. No

new viewer channel selection Is required. In step 502 the viewer changes the

desired field of view or zaom level for an event in progress. The viewear's device

transmite new information to communications interface 350 which is transmitted to
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An important advantage of our invention s the ease with which views of

zoom In and zoom out can ba supplied. In the preferred embodiment, the composite

picture is at higher resolution than the user receiving device (TV) handles. For

example, the cameras may be HDTV format and the ugers TV may be NTSC. The

cameras may also be NTSC, but many of them are used, each with a closs-up, to

create the resolution composite, Zoom is achieved by interpreting the users

commands to define a rectangle within the composite image which will be image

Processed to fill the field of view of the receiving device. This rectangle may be from

explicit specification from the uger device, or may be derived dynamically so as to

include objects of interest to the user, For example, in a foothall game, the zoam

automatically changes to include the viewers favorite player and the football. if the

selected resolution Is lower than that of the compuosite image, then bits are

eliminated by well known averaging techniques to produce a lower resolution image

frorn a higher ona. If the selected resolution is higher than that of tha composite

image, then bits are introdyuced by well known L}p-converslon technlques to produce

a higher resolution image from a lower one. Examples of this art allre embodied in

the Snell-Wilcox chips which are capable of video conversion.

Tradeoffs in placement at the private channel

If the private channel, described in the following sections, is materialized
closer to the viewer, less bandwidth in total Is needed on the distribution network to
serve all its viewers, A relatively small number of camera angles are sent to the
video compositing devices. Users will compose thelr own pictures from this source
material. This is shown pictorlally in FIG. 8. Three camera outputs have besn
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combined into one composited picture (as explained earlier in the disclosure in
conjunction with FIG. 3). Viewers D, E, and F are each satisfied with one camera
view, camera 1, 2, and 3 respectively. However, viewars A, B, and C each prefer
a more customized view of the composite pictura. They have each selected a
different "virtual camera” represented by the field of view propagated by the
parenthesis setby D, E, and F. To minimize dilstribution bandwidth, embadding the
VPSS function in the subscriber's unit (8 TV, set-top box, orthe like) is the optimum
solution.

If the private channel is implemented closer to the event, more bandwidth in
total Is needed in the distribution network to serve its viewers; and in this case each
private view must traverse more of the distribution network, in this case, a refatively
large number of "virtual camara" views, are composed closer to the event, and more
bandwidth (channels) are needed In the distribution network to accommodate the
large number of viewers, each of whom has a specific parmutation of the view they
desire. This method may allow some economies of scale in' the VPSS units, but in
sither case parts of the VPSS unit are on a "per viewer" or possibly a "per view”
basls, specifically the User Proxy Processor (explained later). In one embodiment
of the invention, a maximum number of virtual camera views is established, from a
smaller number of actual camera views which provide source material to the
compositors. In this case a fixed number of View Servers is established, Al
viewers sharing the same virtual camera view, share the same view server. Whean
& viewer acts to change his view, he or she is fed the output from the new View
Server reprasenting that view. To accomplish this, a video distributing function,
commonly known In the art, would be added to FIG. 3. There may be fewer
accessible views (each represented by a View Server) than is possible given the
number of pixels in the receiving station. In this case, the viewer will "snap to" the
closest matching View, much as the snap to function in drawing programs aligns the
objects drawn to a predetermined grid. Note that in this Implementation of the



' ()- @O0Y6& ()-8& 41096& ()-G 10 10 | \ o
ig(l)/?gcyé‘-) ()@?F/?z[ gLvm 1 S100856 () - SL0%&: () - 36109%& () - &%@gg@g&(ggg .1325@
' 10985& ()- ! &@L0%B5& ()- 0" abcos r Sl! F10fj£$do8/c' ((yg;y‘%zmlﬁl\/ﬁcl I(:)16% 3 1610

|y” SLOYB5& ()- ! S10965& ()- | #"$d%9%6 % ! .
}8?%1805/25 )(/) - % cFlO%(&') ()- % FLOYUOCE: () - % FLOYRRE: ()'v"/“g%fﬁ/;f“-&(gisgs —
FI[OML v 1098 ()- !'K10%& ()- ! 10%& ()- | 109448 () - @ 10% ( :
2 4d, ------. 1S4 S109Z& ()- Y 109Z& ()- F% 109Z& ()- 3

.16-

invention, zoom functions cannot be performed at the VPPS, They may be
performed at the set top box, or may be absent entirely,

A third option is to split the entire video processing operation into a
distributed, hierarchical design whers some of the processing is done at tha VPPS
in the centralized locations, and the rest ata point closer to the termination point (TV
or set-top unit), or at an intermediate VPPS (IVPPS). In a cable environmeant for
example, the IVPPS could bs at the cable headend. Such a split could be
accomplished by generating and storing the composited view close to the event, and
sending the composited view through the distribution network to the IVPPS. The
bandwidth required between the VPPS and IVPPS must be enough to carry the
composite. This s less than the mumber of channels which would be required for
sach camera, but certalnly more than one. Out of the IVPPS, the bandwidth
requirements for private channel remain. The IVPPS finishes the Video processing,
using the aforamentioned User Proxy Processors to allow for the customized view.
In terms of FIG, 3, the function of UPPs 320 through 325 would be embedded in the
IVPPS,

In & fourth option, the set top box serves as the IVPPS. The composita is
sent to the terminal units (settop box, TV, PC etc.) This requires the use of multiple
channel bandwidth to send the composite to each terminal unit, but the bandwidth
required is less than the amount of custom channels which may be created from it
The terminal unit completes the video processing, with each unit containing one
UPP, interms of FIG. 3, blocks 320 through 325 are embedded in the terming units.
Each of thase embodiments are operative and each has tradaoffs in bandwidth and
cost and all are contemplated by our invention. )

Additional Features and Functions

This Invention also aflows for the use of a database (not shown) as part of the
VPSS facility, or separately as part of the service providers network. This database
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is used to maintain viewer profiles and viewer preference history data so that when
a given event occurs, the "default" image shown is the user specific default, This
could be determined by direct user Input (a.g., setting preferences via the Intarnet
or via a telephone system connection to the database), or by heuristic data gathered
based an the VPSS selections. Depending on the capabilities of the viewing
equipment this database could also select default parameters for enhancing or
reducing the quality of the Image as stated earlier in the disclosure,

This invention also allows the distribution of the total composite image to a
plurality of end users. The total composite imaga is formed by combining the outputs
of several at the cameras as is shown in FIGs, 2 and 3. The transmission of the
composite: image will require more bandwidth than an individual private view, but
less bandwidth than the sum of the individual camera outputs. The total composite
image is fransmitted to each end user and is processed within his terminal device,
to generate his personal view. The transmisslon of the total composite image can
be achleved by well known transmission techniques already referenced. For
example, the total composite image may require 10 times the bandwidth of a
pergonal channel. Current digital compresslon techniques wiil allow the transmission
of five digital channels within one 6 MHZ NTSC channel. Two channels would ba
used in conjunction in order to transmit the total composite pictura. This would
require the terminal equipment to have a multi-channel tuner, multi-channel
demodulation, and assoclated digital processing capability. An example of this In
analog would be the "picture-in-picture” tuners available today.

This invention also allows the use of The Second Audio Program (SAP)
channel to deliver different audio streams that may be associated with different
camera views, Each camera sound system would use its audio facliity (spokesman,
microphone in the camera, etc.) to feed into the VPSS. The VPSS separates the
audio stream as in today's TV signal processing, and associates it with sither a
discrete camera view, or a "portion” of the composited view, in today's TV dasigns,
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only two audio channels are avallable so the VPES would "switeh" the audio
presentation when a viewer "panned" from one part of the composite view to
another. If future TV designs support multiple audio streams, then this technique
would be used on a more granular boundary. Alternatively, the audio inputs could

be mixed, with emphasls placed on certain Inputs relative to a selected area of
view,

Viewer Interface and Selection Methodology

One of the goals of this Invention is to make the viewer interface as
uncomplicated as possible, given the rich selection of function described as a result
of the VPSS capability. There are several envisioned additional capabilities that
would be supported by eliher the set-top box or the TV itself to accomplish this. Al
of those are easily accomplished using any two way communication capability as
currently supported by cable and satellite networks. Broadcast networks do not now
have two way capability, but could accomplish the same effect using a telephone
call-in system. In this case, caller-1D or an eguivalent function would identify the
caller and allow the camera salection to oceur,

In any case, the VPSS creates selection menus for the available processing
features and camera angles, which are limited by the number of VPSS, UPPs and
the number of cameras and QOQIs that the cameras can be asslgned to follow. This
list of limited selections could be presented as a "drop down box" or a "dialog box"
as commonly used In computer program graphical user interfaces, where a selaction
list is presented when the box is opened. The intelligence In the terminal unit
controls the appearance of the box and its contents, The user may select the
deslred item(s) via remote contro! uslng the channel buttons on today's remotss, or
future function/selection keys as newer remote controls are designed to take
advantage of emerging capabilities In sef-tops and TVS.
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In an alternative implementation, the VPSS could segment the video into
selectable areas, basad on either a fleld of view or an QOI, and present a limited
number of these to the viewer. By dividing the screen into a number of "blocks," the
VPSS could orlent the camera angle to the selected block.

In another implementation, using a new remote control with “zoom" ang "pan”
functions, the user could dynamically select the area of interest, Again, the return
channel in a two way system would relay this information to the VPSS where the
UPP would execute the requested commands. Thesa functions would operate in a
way similar to the game controls on today's computer games.

The response times will vary depending on whether the VPSS function is
located locally in the set-top or TV, remotely at a centralized location, or split into
hierarchical sets as explained earlier.

New Business Model

Personalized view provides a new business modal for broadcasters. This
invention enables the sale of enhanced entertainment, enhanced education, etc. as
a premium service in conjunction with traditional broadcast.

This invention also allows for the carriers to develop a new business model
where they work in co-operation in delivering the broadcast rather than competltion.
In today's environment, a netwark such as ABC may have the exclusive rights to
broadcast a sporting event. In most cases, the network will not share this right with
other networks, one notable exception belng arrangements whare “pools” are
required. The network will make the broadcast avallable to all its owned and
affillated stations. These local stations often compete for viewers In a given area
{(8.0., channels 10 and 25 in South Florida). With the aforementioned need to carry
more channels, and the abllity to use diffarent channels to concurrently carry
different portions of the picture, differant affiliates could each carry & portion of the
composited picture In their standard broadcast spectrum (8 MHZ in today's analog
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network). They could each get a portion of the revenue derived from the enhanced,
private channe! and virtual camera services which neither of them could earn if they
could carry only a single view of the event. The broadcast media are not limited to
telecommunication lines. The principles of the invention would work whather the
cthannels were delivered via broadeast, CATV, or satellite, or other business model
such as enhanced TV's and set top boxes. The cost is based on the bandwidth
used (e.g. smart set-tops cost less to support than implementations that need the
carrler to be the whole VPSS,

The scope of the invention is not to be restricted, therefore, to the specific
embodiment, and it Is intended that the appended claims cover any and all such
applications, modifications, and embodiments within the scope of the present Invention,
Thus, even though the example above relates to the distribution of videg cohtent
(preferably digital) with accompanying audlo, the personalized perspactive could also
be a selection of various audlo, text, or other content broadcasted over a network.
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a compositing processor, coupled to the video input processot, for receiving a
plurality of partly overlapping frame images to produce at least one composited image;
a video memory coupled to the compositing processor for storing at least one
composited imagc; and
4 user processing unit for receiving signals representing a selection from a user
and for interacting with the video memory to render a selected view from the composited

image(s) Lo the user.

2. The VPPS of claim, wherein the video signals are streaming video

signals.

3. The VPPS of claim 1 or claim 2, further comprising a memory for

storing at Jeast some of the most recently received video frames of the video signals.

4. The VPPS of any preceding claim, wherein the video comprises sound

and the VPPS further comprises the speaker.

5. The VPPS of any preceding claim, wherein the view comprises a

zoomed view.

6. The VPPS of any preceding claim, wherein the view comprises a

location-hased vicw.

7. The VPPS of any preceding claim, wherein the view comprises a view
of an object of interest that has been tagged.

8. A method of personalising a video transmission for an end user, said
method comprising the steps of:

receiving « plurality of video signals representing a plurality of different partly
overlapping views of an cvent;

producing at least one composited image from the plurality of video signals;
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receiving signals representing a views selection from the end user; and

rendering the selected view from the composited image(s).

9. The method of claim & wherein the view selection includes a camera

angle and focus.

10. The method of claim 10 or claim 11, further comprising:
associating a user proxy process with the end user and communicating initial end

user selections to an apparatus for comprising the video signals,

11. A compuler readable medium comprising program instructions for
implementing the method of any of claims & to 10.

12, An end user unit coupled to 4 video processing personalization system
(VPPS), said VPPS comprising:

a video input processor for receiving a plurality of video signals representing a
plurality of different views of an event;

a compositing processor, couplcd to the video input processor, for receiving a
plurality of partly overlapping frame images to produce at least one composited image;

a video memory coupled to the compositing processor for storing at least one
composited image; and

4 user processing unit for receiving signals representing a selection from a user
and for interacting with the video memory to render a selected view from the composited
image(s) to the user,

wherein said end user unit is adapted to cooperate with sajd VPPS 1o

communicate said signals representing the view selection.

13. A television head end unit comprising the end uscr data processing unit
of claim 12,



