; e3esksffgti LXi k66kTkanF WO 02/ 07439 PCT/ US01/ 22038 DYNAM C GENERATI ON OF~
VI DEO CONTENT FOR PRESENTATI ON BY A MEDI A SERVER FI ELD OF THE | NVENTI ON TK&%:
present wuwent7e®n relates to a nethod and apparatus for proT/essings

audi o-vi sual information, and nore specifically, to a nethod and apparat us
for dynamic digital content generation for presentation by a digital nedia

server. 5 BACKGROUND OF THE | NNNWMMMMNMFcent years, the nedia industry
has adopted digital technol ogi and play numerous types of
nmedi a, such as audio, still photograps, and noving video. The use of
digital video has becone increasingly prevalent in today's society. This

. Bdvant aged RaMIc LENERATILN bi“*’@ﬁ@%ég*fﬁ%?ﬁﬁ%%%ﬁ@ﬁﬂﬁw%%
wel I know, digital video does not deg om repeated use. Digital video

can also either be delivered for presentation all at once, as when | oaded
- by a DVD player, or delivered in a stream as needed. Today, digital nedia

syst ens a%?%%%}{@ﬁbmlgﬁ 'I\Yer and present digital content to viewers in

i ncreasi ng nunbers. the digital content needed to devel op and test

t hese digital [ : ¢ Sall Wy ' hadief
first regor ded Iﬁg p??%%ﬁ%‘i%ﬁilgrﬁgh{agf gﬁ%’%ﬂdp‘% )épgggﬂggﬂje%?bégfﬁﬁ :agflht9 ivg?gl, and

conpr essegnfohthftich, dhdinodd speeifichly, th@ neBRd 40d aphaase f@mggiaﬁukc dinflaldteacded

during pl ayback. For exanple, using techniques well understood by those in
the art, gepiraNofoppeteaRhtiIMSY a digathiogedigb@versi on may be converted into a

digital format by using a device called an encoder. t he
practice of converting anal og video presentations i nrﬂmmmmmmmmmm may be
wel | unpder, Lt ' for either testing ong®emrerci al
pur poses. %@R%%ng?ﬁgﬁmyﬁ I?Ti ghts of the original owners of the
anal og vi deo 'm'iﬁ%cf-claﬁt }Ee‘i?sﬁﬁl%trﬁ ia ﬁﬂqstgpllnéé aﬁggéﬁ dﬁé’ﬁl eHHRAb Sied¥dGeblH Gnd play

S to ent a

obtained the rig e anal og nedia pre Ion are authorized to Use

t he converd il dis@fedlof MeARE E'llc'-ﬁtds%ﬂdifo%tﬂpﬁlildf@érgpl&b? gnd mbving WieoU2rhkkige 89
PCT/ USU1/ 22U38 During testing of a digital nedia system it is necessary to

have anpl aligEmdHies haé bebogrctindreadisiey pievaletf ihit6d3ry docidrpsThia lpheroomgmon ésht  of
the digital nedia system Prior attenpts to
without warrant, as digital video provides numerous advantages over analog video. As users

10 of the popular DVD format well know, digital video does not degrade-from repeated use.
Digital video can also either be delivered for presentation all at once, as when loaded by a
DVD player, or delivered in a stream as needed. Today, digital media systems are available
to deliver and present digital content to viewers in increasing numbers. However, the digital
content needed to develop and test these digital media systems is in short supply.

15 Digital video is often first recorded in traditional analog form. It is encoded, or
digitized, and compressed into a digital format that can be stored on disk and decoded during
playback. For example, using techniques well understood by those in the art, a show
broadcast over analog television may be converted into a digital format by using a device
called an encoder.

20 However, while the practice of converting analog video presentations into digital
form may be well understood, it is not practical for either testing or commercial purposes.
The intellectual property rights of the ori gihal owners of the analqg video must be respected,
and only those individuals who have obtained the rights to the analog media presentation are

authorizéd t0 e the donverted (liig.iiall.p;'eéeﬁflat-ic;h for pnvate se) -
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generate substantial anmounts of digital content to facilitate system
testing have net with limted success. As nentioned earlier, digitalizing
anal og vwaeen7$39cost prohibitive, due to S the |licensing pfr/usig2bmct ual
property. Also, as it was not originally contenplated for digital
presentation, the content available in anal og broadcasts is neither well
suited nor of sufficient conplexity to test the performance of a digital
medi a system Further, testing features such as fast forward or rewind is
difficult at best w thout specific tenporal information visible in the
presentation. Such tenporal information may include the tine the
presentation was 10 encoded, the tinme the presentation was delivered by the

- server, and t heyhingRestifig oPs BRRAl MbdiaRysias, if RaRbassHyly hivecample amounidiofhout
such |nforrrat|on It is difficult to determne the accuracy of a fast

f orwar d Oalgiﬁvwlaéo fRRIfRdienly; testrallidatpongnts bidbe digitahmediagystan. Peidt attaypts ¢on

- when delivering .franes of video. Content for digital nedia testing al so
needs to germdrate suﬁmarmmmtsbmgmldenteﬁte fadliatenybtem testingdmvel nfep withi gi t al
media is DVB, or Digital Video Broadcasting. DVB is a set of standards for
transmtt ﬂmgtedmnq:uees shsimentipried zediev, digitaligingranblog aitieads cost gredibitive, due to
transm ssion channels, such as cable, satellite, or terrestrijal

t r ansnd s s thenlicensing pfimtelleatuet mpmih Alsouns lt vies IyRriginaHy smemakatqslef% gigitehed

at the Internet web address " vb. org ATSC i s .anot ande%rd for

transmtt prﬁgemam ther@mtqné aYPéléHledF .aa%has tpadeastiiypeither weg oy atspificmyt
teIeV|S|on( defini ntele|S| ( ,

br oadcast icﬂ’@P "ntg OIERAnFY % ﬁlr’fﬂe ieHs 8em ﬁ%,ttgﬁﬁgtafgatures such

di rect -t o home bt bro quﬁg\%; w335, o GHDE ey, tgll%e% YR kAt gionvqsﬁélgl

be found &8 al'og Vi

St andar s st ﬁt"“?’ﬁg Sublftehetndliffohd Jﬂ%ﬁ‘i“’@@? th‘ e ReBRABENE  be
sel eCtlbvele){cczé 'tﬁ@ ki 'ﬂ fesgﬁaﬁdﬁe\vfgggﬂg@{eg@x& e”éler\té?ean‘d't% {iin€ e PrRsdM MRS S

are not Ilmte to t ove exanp y 1 ncl’ude ot her standards such
as MPEG 1yw¥R&etved bg/QHé cliHnQYthon sud¥linfofatidneit §s diffculitoriRiePinethg héctacy
medi a st andards, that nunmber will |ikely onIy growin the ' -2 WO

U2/ 117- 43lof REdst Evhid SR thdaperaidny eahe lagttige incthel digitapmodinaysemavtieant for a
digital nedia systemconformng to a variety of format standards wl|
accor di ngldgligermg. fratnesrofivideoet hods of generating test content for a di gital
medi a system have not net. the needs of designers and testers of digital

medi a syst ens. Geotensforrdigital madia tegtingmisomnasds lecenfum gepgriasiangadssiinee of
test content jnvolves the recordi ngvf ori.ginal, ;anal og vi.deo, Qften tltma

sonet kP ng PaRulaLstaRdeed gﬁi digital medigria %waaesﬂ%\{lﬂ%nga FATHRE DM \?lad‘ébo

recor der

oo U Sl Dot ea 0050000 A R LAl
T ey B S aterrsssum%%ﬁata Kty ot

DVB standard may be obtained at the Internet web address “www.dvb.org”. ATSC is

another standard for transmitting video that is used primarily in digital high definition
20 television (HDTV), standard definition television (SDTV), data broadcasting, multi-channel
surround-sound audio, and satellite direct-to-home broadcasting. Further information on the
ATSC standard may be found at the Internet web address “www.atsc.org”.
| Analog video may be encoded, or digitized, into a digital format conforming to the
above standards through the use of an encoder. The set of standards that may be selectively
25 implemented by the encoder during the digitization process are not limited to the above
examples and may mclude other standards such as MPEG-1, MPEG-2, real player or AVL
As ‘there are numerous d1g1ta1 medxa standards and that number w111 hkely only grow in the g
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10 recording, the cause of any fluctuation in the quality of digital video
presentation cannot be isolated to the digital nedia system as the problem
coul d hawa @pirs®n in the quality of the original anal og vpcERoso1Beessnd,
digital test content should test the constraints of the digital nedia
system by being rich in color, sound, and novi ng objects. Such conditions
are inpractical to record inreal life with a standard VHS vi deo recorder.
Third, without 15 information identifying each frane of digital video, it
is difficult to test scan operations as well as isolating delays in the
digital nedia systemin presenting digital video. Wiile content in the
video, such as the clock face, can be used to generally deternmne that a

. fast f or wesmlingryeasyhe deeber generate contdnethr ai digithh exedirotysismosandermang tof & variety
specific information which is needed to accurately determ ne the success of
a junp i nof formatstaridapdsawidl agedrdingly gropr esent ati on 20 t hroughout the digit al
- medi a system Anot her approach in obtaini nc}; test content is to use a

sel ection of pCargetiaethpdyofgegemating tesheantant foy acdigital medizsysiepnhavediot msh t he

Internet. However,_ in addition to encquntering th robl ems nmenti oned above
of i censtifnaess @f designersiang testres ‘P’}‘,ﬁ ﬁdn‘?dé%%is%é“sf %é’?rﬁx &1 PEEOTHRS mat i on,

t hese sel ecti o are typically_.of extrenmely short duyrati.on .which severely
25 r esbr i GHUPOIar PG & SHte BE L PemG ALYeS T rerrinBa Spigi Wi e
shoul d as ch as posgsible exhaustivel.y cover } . | d
scenari os XT§R B SPﬁlga’é%ﬁm %F%agggﬁﬁgﬁﬁt‘%ﬁbﬁ %g{éng%gi I"a Iglgeggécr?o &
begin to I . W RV i . O{aH; ; o3

V0 021 07- 430 SRR oYl dipHlcRelaiing bRl e dleThisTRIbGNoT
ensure th hiceRgd E }f'e?@ bRkt 04 vbfiRead@asver my
encount er%hg/egﬁf)éegﬁ%htcgste’:ié.;ﬂgldegi %tlg%lﬁ;a?{) Y, " eac _o%r_%t heégg{egel ect?ons of

pr e- gener a1edsigh Sohfd, itS8 8l #adled WiihReblefhs OF@stlagwithlany Gfgﬂf@ied_aaﬁldgw Il not
serve the need to test nultiple digital formats. 5 G ven the inefficiencies
of t heocursidingiRhdicatise bf stiyoflucalationnn ertqugkityesfaligitah visied presentatian caninet se has
been a long felt need, therefore, for a nethod or apparatus for generating
ori gi nal dsolteddo thodigital mediatsysierdy asshe problem eidd bayeeasisen ivthetqualifyrod the
digital nedia system Such a nethod or system should allow one to configure
the cont ewrigifl amabogividea. afecondiatigita) test eantent shewdd teshtigtconyraintp ef thegligital

vi deo system as wel| as encode the d"i@%i ta] video,in a v%gi ety.of 10 digital
formats. Tupdia sysiermby bsingricley salesopounslpans mEKRARYICEE: PHED S&F A et hod

AcCor 0 ng ERAHEH IR SR WA SR 8 g TONRT g 13 BROnager
fi ' ti t . . ' f
G gi c4F Vit paaatiay e RhE R ihFTiFRl SO BAREMER, &3 Ll oReRldile 0, °

confi gur awf?&%gngitﬁﬁdﬁg WP file cﬁ’é]?ﬁ %e:aﬂcs%'&emﬁhjrré&ﬁﬁn digft&NBaS SWRIIE content

transferre ne nerat o ch”generdtes I nternedi ate video

content ageMedind, Lthidighé 866k e ddf Bk uRdPbYeRBaR detéhifing @k b Tist forward or
internedi ate video content is then transferred to an encoder, which encodes

the i nt er Fegindloperdtien orlesdl; Ridoed NdtPrevidé @y Rhme specific information which is needed

to accurately determine the success of a jump in time or isolate delays in presentation
20  throughout the digital media system.

Another approach in obtaining test content is to use a selection of pre-generated
digital samples, such as those available on the Internet. However, in addition to encountering
the problems mentioned above of licensing intellectual property, and lacking frame specific
information, these selections are typically of extremely short duration, which severely

25  restricts their value in testing. Further, a suite of testing content should as much as possible
exhaustively cover all the possible real world scenarios, which the small samplings of digital
video available 36 ibt bejgiri to address. Withdut varying thie ‘content in the digital-content
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format specified in the user preferences. 10 According to another aspect of
the invention, the nedia generator nay be operatively connected to a | ocal
st orage, W@nzh7dvuses digital picture stills, video, and seundoi/Ii8s
configuration manager presents the user with the option to select digital
picture stills, video, and sound housed in the |ocal storage in generating
the new digital content. -5 WD 02/ 0p39 PCT/ USUL/ 22(138 BRI EF DESCRI PTI ON
OF THE DRAW NGS The present invention is illustrated by way of exanple, and
not by way of limtation, in the figures of the acconpanying draw ngs and
in which |ike reference nunerals refer to 5 simlar elenments and in which:
Figure 1 is a block diagramthat illustrates a conputer system upon which
~an_embodi ablfn 13%ed BYRDH 0GB RfersiHR!RATIAE RO spblrflth 6f Brobfents BhOLK
diagramilluStrating the functional conmponents of g di gital nedi a generat or

accordi ng éigitaqmd%lm&@'bm%eﬁ’éouhfb?hWee&%Httesitdﬂ}!Q(Hdiﬁﬁﬁa]l?,@cﬁ@fﬁie_ﬁ%@eoﬁow a
flow chart Tllustrating the steps of generating internediate digital

cont ent. -&ﬁé%%&&aé&aigha%aﬂgésu@ﬁm 225k Wi RE Torak AnDESITROPSr GNhOnedHB
PREFERRED E | MENT In the follow ng description, for the purposes of
expl anat i asst nniltiple digitabfoeiafs. c details are set forth in order to provide a
t horough understandi ng of the present invention. It will be apparent,
howevers, to oneGivkn tHeadefficienbies af the tcharenttrethed efsdigitalicontent geseration ahé
practiced without 5 these specific details. In other instances, well-known
st r uct ur egesting, there hes beerr elongdoltngad, themfrredfosgmasthedemanparagisder gensratingi d

unnecessarily obscuring the present .inventi Oe?l' i .. )
original digital content that addresses the above needs for testing a digital media system.

Such a method or system should allow one to configure the content of the digital video to test
all components of the digital video system as well as encode the digital video in a variety of

10 digital formats.



In the follow ng description, the various functions shall be discussed
under topic headings that appear in the follow ng order: |I. HARDWARE

OVERVI EV¥vID02/d7439FUNCTI ONAL OPERATI ON |1 1. CONFI GURATI ON MANEXGER/22858 MEDI A
GENERATOR V. SOFTWARE ENCODER WO 02/ 0p39 PCT/ USU1/ 22038 |. HARDWARE
OVERVIEWFigure 1 is a block diagramthat illustrates a conputer system 100
upon whi ch an enbodi nent of the invention may be inpl enented. Conputer
system 100 i ncludes a bus 102 or ot her commrunication mechani sm for

comuni cating informati on, and a processor 104 coupled 5 with bus 102 for
processing informati on. Conmputer system 100 al so includes a main nenory
106, such as a random access nenory (RAM or other dynam c storage device,

- coupl ed t@wyﬁq}lémhﬂﬁ&gmmti on and instructions to be executed

by proces innenory al so may be used for storing tenporary

var i abl es or - OhNhnd AR dFpdtaRlStol BiTBilyQRnételihd Gighuixnianos deberibed,

-instructions to be execut by processor 4. Conputer system 100 further
10 i ncl udgg cﬁ’diﬁ:%%la Rinary BYFREN0f HRGMVertdB, ®torfigueationtrdriagersireseatse devi ce

coupled to %us 02 for storing static information and instructions for

pr ocessor cihfifiurafiof bpfigtstodiaikesoritPondingoib thescantem gfie digitativideo preseratioral

di sk, is provided and coupled to bus 102 for storing information and

i NSt r Ut | YRS corfipiRition maEmgérattdddseleyedentigunation opticnsiae ysarapefersneesdi 1| ay
112, such as a cathode 1 S ray tube (CRT), for displaying infgormation to a

conput er usepreféwendes are tramfered td 2 Mmediagenaratargwhichiesneraes intermedialk WEEO key s,

is coupled to bus 102 for conmunicating information

] d corr‘gand. el ect | gns
to processantert@dcordingtiothe regqivedofsenpigfersnetit T egqneratedsintermediate VigRo qoptey 6.

such as a nouse, a trackball,_ or cursor .direction keys.for icating

di r ect i onis thewiraesferead taan eeeﬂﬁ%r‘(ﬁhl%wefl?so‘h% 1’%‘8"’5@&?3%%"98? C‘l@%‘mﬁ@ afdcj)}éﬁan
controlling cursor venent an,.display 112. 20 This input device typically
has two d@@fﬂ?é%PeG¥ﬁeHB% T PFefefRfi®s%es, a first axis (e.g., x) and a second
axi s .0., YY), that allo t he deyi,ce eg..f | ol j fRly The
i nveng onisr écﬁ?rgﬂlgtatB apﬁﬁxeﬁgsge qfo\fgbenl‘ﬁﬁ%éir%ﬁ's@se t%egpﬁ%%ﬁagﬁéemﬁﬁ%g it
digital video fen I : ginpe ofidehant Ry@id. iITHe. a

di gi tal vi°8‘é‘be°§e§3?§rlf§°a} 538%%%\%@2%"%5%%‘ g?lselr sygues?n 1100 in response to

processor higeP (KB iSer 2R SME BBAGE o seiecodigital pittresstills, video,
instructi ggr{gé%géltﬁgﬁ%é%%?n&%n%ﬁls menory 106. guch i nstructions may be read

into nai N ARERNG Hbdfed ihQhe RRAL fAGthgERIGeut@ting thedebl digitddontent. such as st orage
device 110. Execution of .the sequences of instructions contained in main

menory



_g_ WD 02/07-t3~) PCT/USOL/ 22038 106 causes processor 104 to performthe
process steps described herein. In alternative enbodi nents, hard-wred

ci rcui trwowyoh® used in place of or in conmbination wth sofusar2o3s
instructions to inplenment the invention. Thus, enbodinents of the invention
are not limted to any specific conbination of hardware circuitry and
software. 5 The execution of the sequences of instructions required to
practice the invention need not be performed by a single conmputer system
100. The sequences of instructions required to practice the invention may
be perfornmed by a plurality of conputer systens 100 connected to | ocal
network 122, connected to the Internet 128, or otherwi se in data

. conmuni cation with each other. 10 The term "conputer-readabl e nmedi unt as
used her eBRIEFDESERIBTIENY OFetHE MR AMINGS t i ci pates in providing
instructions to processor 104 for execution. Such a nedium may take many

- forms, including but not limted to, non-volatile nedia, volatile nedia,

and transm ssion nedia, Non-volatile di a incl udes or, .exanpl .ont | cal
or magnetic di k&presgpt Hvastian Er“i alféiﬁc"éayl‘i ."WB&&?’?J Rot by e qfﬁi&]l“gaglé)? ’

Conxi al CHIPEHEUEbAPLE e EAr b Es s BuviEh B BTk e Rl PELEES
corrprii\g1 busla%%Z. Tr an(irbrrig%ﬁ]igcgn nmedi a can al so take the form of acoustic or

i ght Swav¥ENACHEREHS ap herated during radio-wave and infra-red data
communi cat i onsg. Conppn glgéwg%agptgg@pg%m Wﬁer@gbﬁ upofi isieh arf OF

exanple, a flop di sk, I sk, “magnetic tape, or any

ot her mag i & i ; rﬁg%é, ed20 optical medium punchcards,
papertape,gﬁgé@m(%ﬁm%ﬁs’se@ 3?8#1\?\#’??{ patterns of holes, a RAM a PROM
and EPROM a FEAgk FRRMbcloddg@bliflustiaing e fubictiortsl componentiys,a digital micdéa
wave as described hereinafter, or any other nmediumfromwhich a conputer
can read. gMrFdtURchAinBioch carbudithet of drdatdent inwetitionyand be i nvol ved in
carrying one or nore sequences of one or nore instructions to processor 104
for ex@cuti on. Figare Bisanfidw charh dh@Gatingsthe steps ofigenerajing intermadiage gigitahr ri ed on
a magnetic disk of a renote conputer. The renote conputer can |oad the

i nstructioogentnto its dynam c nmenory and send the instructions over a

t el ephone |line using a nodem A nodem | ocal to conputer system 100 can
receive the data on -9 WO 02/ 07- B9




PCT/ U SO1 /22038 the tel ephone line and use an infra-red transmtter to
convert the data to an infra-red signal. An infra-red detector can receive
t he dat awapswi7esh in the infra-red signal and appropriate peT/osMiR2y38can

pl ace the data on bus 102. Bus 102 carries the data to main nenory 106,
from whi ch processor 104 retrieves and executes the instructions. The
instructions received by main 5 nenory | 06 may optionally be stored on
storage device 110 either before or after execution by processor 104.
Comput er system 100 al so includes a conmunication interface 118 coupled to
bus 102. Conmmuni cation interface 118 provides a two-way data conmuni cation
coupling to a network link 120 that is connected to a |local network 122.

o xR TS O H ekl BRSSO 2,20 ser v ces
ommect] on, L Bk ABR ISR B 80 ph iR, A5 AR
o o o G B TR 6320 KORDSEH) SRt ST LG st e e
B e R L e o e

i nf orgmat 4,eq sgléeﬁ%eéané.i mkotﬁ&fingtmeggwémmwﬁ@tﬂfcmém SEAEEY HeSAblvannt hr ough

one or nore networks to other data devices. For exanple, network [ink 120
My provhldek &ag@fnRemiif Brdeh iadid hfteabsshel¥bsluring4hé prededl @®leniOmput er 124
or to data equl pnent operated by an Inter%ﬁ?fsé%%icepgo Provider (1SP) 126.
| SP 126 in t umrthe followdes debatiptiom tivaviriodt figittiony shallde disvassed inddraopior | d wi de
packet data conmuni cation network now commonly referred to as the

" | nt er nehdading8 that eppelar ingthevfollowit@ omled | nt er net 128 bot h use el ectrical,

el ectromagnetic or optical signals that carry digital data streans. The
signal s through t Vhﬁ&ﬁ?é%ﬂ%yﬁ%Nand the signals on network |ink 120
and t hrough conmunjcatjon interface 118, which carry the digital data to

ari di%rom 25 BonpuFENCHONSh @BBRARIONexenpl ary forns of carrier waves
transporting e i o) t system 100 can send nessages and
receive data,ﬁfncl€é$ﬁgakﬁﬁgggnqgﬁgggcﬁﬁﬁough the network{s), network link
120 and co | cat| i.n G 8. In the Internet -10 WO 02/ 0p39

PCT/ US1111 22038 ex%l'@,égmc}ﬁmo m ght transmt requested program code
for an applicgtion oRE Internet 128, ISP 126, |ocal network 122
and connunicd?ion ?ﬁ?gggacekﬁgggg g‘received code nay be executed by
processor 104 as it is received, and/or stored in storage device 110, or

ot her non-volatile storage for |later execution. In this manner, conputer 5
system 100 nay obtain application code in the formof a carrier wave.

Havi ng thus descri bed the physical environnent upon which the invention nmay
be



practiced, the functional overview of the invention wll now be presented.
1. FUNCTI ONAL OVERVIEW Figure 2 is a block diagramillustrating a digital
medi a gengs @y@4390300 according to a 10 principal aspect ofpttheseimeessti on. As
shown therein, a digital nedia generator 300 includes a configuration
manager 310, a nedi a generator 320, an optional |ocal storage 330, and an
encoder 340. A user 305 interacts with the digital nedia generator 300

t hrough the configuration manger 310. The configuration nmanger 310 is
responsi ble for presenting the user 305 with a list of configuration
options 350 which correspond to a manner in which a 15 segnent of

custom zed digital video 3 HFQYDWE@W@W The configuration manager
. 310 exchanges data with thgl'sme Ia generator 320 and encoder 340 to

det er mi ne ), GRANG S bid R HisYrarh Mot lilletrafth aCoRiputiy EPtdrRN00 ppoOWhIcRH. The

configurationl manager 310 Tecords the selection made by the user 305 from

- the | Shibdim&Rrieinaéiton Mt beoiRpidhehted Cngiutdsgitemci00dncladss,a usiloR oar e
transmtted to the nedia generator 320. 20 The nedi a generator 320 is

I S pongth& @ninfini&&id6 midchag s foecomdinicating igfdralatiomrand apr@essasd 6¢ ¢oupledh t he
user preferences 355. The nedia generator 320 may be coupled to | ocal

st & agwitB80s 100hfor brcassing iofampati@B0Cempntes sybem ﬂ&gal% es §ARqIN MEIRATYr es,
and video which are used by the nedia generator 320 in generatin

i Nt er mHO6, stoh adiagianddm ecnesemem@BORAMY) or ather dymamig gprage dedrs: éﬁPPIS‘g(‘P B¥nt ai ns
the desired content as selected by the user 305, however.  1f.has 25 yet to
be encHiefdr storing infamrationdnd iipftugtionsde bgexeqtedly RIRECSINA04- B&ng{r@ry 320

OreC oLt siamey beatd fonsong femporary yarishlpcsrpsher e aRRk fiaifodiife  { .,
340. Internediate digital t 360 i tine,
e Of IByBIeaas B R ROT LR BEgegpr [ CoPiRd R it 100 tier, | B O

t i ce. .Th d i i ' t
o 0 iR e SrBReP RAR O 1 0F of GRBR R et B Bl O s e
upon t QSﬁ%é’ng@é ith@%\F;{Iﬁgg gﬂg ggu{;a?oﬂﬁs{ procRE RIUENE @Brags Aevith €16,8088 M a Of

custonize rgrtal may thereafter be used to test a digital nedia
syst e”lnagﬁétr%rdiw AU BS5H VAR ah b Bonfplsicioiban 22 fotatoringinfoimatien ahdi t al
medi a generator 300 in general, the configuration manager 310, nedia

gener ajiRfructdfps. and encoder 340 will now each be explained in further detail
in the follow ng sections. 10 Ill. CONFI GURATI ON MANAGER As_previ ously
expl ai ned, Compamntygen 400 amyrergepled Vi bus 1023padispliyd 12ofuchagssathody t he
user 305 with a list of configuration options 350 which caorr esi)qnd é,o a
nmatser rdyntubd(GRT), for displaying information to a computer user. An input device 114, including

alphanumeric and other keys, is coupled to bus 102 for communicating information and

command selections to processor 104. Another type of user input device is cursor control 116,

such as a mouse, a trackball, or cursor direction keys for communicating direction information

and command selections to processor 104 and for controlling cursor movement on display 112.

20  This input device typically has two degrees of freedom in two axes, a first axis (e.g., x) and a
second axis (e.g., y), that allows the device to specify positions in a plane.
The invention is related to the use of computer system 100 for generating a digital
video content. According to one embodiment of the invention, a digital video content is
provided by computer system 100 in response to processor 104 executing one or more

25  sequences of one or more instructions contained in main memory 106. Such instructions

may be read into main memory 106 from another computer-readable medium, such as

)

1

.. N ,,: T e . - . __‘.. v .._' , e . __,"-_4. ."‘_ .. - .-
storage device 110. Execution of the sequences of instructions contained ih main memory
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t he segnent of custom zed digital video 365 may be configured. A typical
list of configuration options 350 include, but are not limted to: altering
t he backgipapndsdon the 15 video, altering the nunber of obperusoigi2e3sl ayed in
the video, altering the shape of the objects displayed in the video,
altering the color of the shapes in the video, altering the velocity of the
shapes in the video, altering the trajectory of the shapes in the video,

i ncluding a sound track or tone pattern in the video, and including a
timestanp in the video. The user 305 may also indicate in the list of
configuration options 350 time zones in 20 which various parts of the
systemare sinulated to operate. This information will be used by the nedia
- gener at OI063a@set prapesser H4tol performeblé proeesdisteps descobed hereingdpalignetddr t hese
conditions. Additionally, to aid in the scan operations, the |ist_of

conf i gurembodimens,ihardswis0 cimenitry malybgaisedineplecsifiosin ermbidagtion Wikh spftwtteer t he
- background color briefly at set tine intervals. The |ist of confj ur.aéi on
opt i ons iBgMuctiensyerimplaneant Bie inventionn Thys eabodimenisefbe Wf@h%arﬁé’%g% n
information received fromthe nedi a generator 320 about the current

capabi | i toyany specific ¢amehinatign fd hardyrareg ocuyitsy &edi gital video and

i nformation received,fr the -12 WD 02/07.139 / . coder
340 &n the tyHeexsgutionaltae spayencss of PStrgons %gp&%prggt%%ﬂéég{néétg%rﬁn%ﬁo_
The confi guration nager .310 shoul d b e I in

t he capa‘qugﬁ Pgﬁo@%ragﬁlﬂ@e ﬁ%‘&?‘étebgﬁéﬁtl @? g{g&gg%éﬂgétguégﬁag {églnﬁ\g/?g)eo or
t he encoder.. 340 10 | qjik.al tg. ,005d4mA fange
-t he. rEATisS i P aiRbtb il bR e SR T colihucl KA oAl edled

i nf or ”atsliopini n%&%rﬁqzw dointdi& loaf@inteher 22633 othbisCinmabecongh@ataibnbyitt he

user 30 enerating I ntermedi ate digital content 360. The |ist of
configur?khgﬁwgptions 350 may be presented to the user through any
graphi cal user interface, such as an Internet web page or those used by

conmm@N per sonphe LAAPUSAputELidadatl e mediindparused heremyrefesnts any ivecdiuns thao f
configuration options 350 nmay be 10 transmtted to the user over any
conmuni cpdriicipats®ili providingdhstagtivhetol proeassart] 04 forexseusion. dugh p medivameay. talihe
list of configuration options 350 may be saved by the user, 305, and at a

| at er damenypforinszdeludingdiut net limited! toanentvelgtliemedih yolagif Melir AN HDSRESIPS
310 records sel ections nmade by the user 305 fromthe l.ist. of configuration
opt i ons ®8diaadNonselatile erediadpeludess oy .exmeleugrarca}g?femw&ﬂeZ‘§k§§§°‘éﬁ%5t HEe
o e B o N oA L8y G, At RSt ekl 168 5 et

15 Transmission media includes coaxial cables, copper wire and fiber optics, including the wires
that comprise bus 102. Transmission media can also take the form of acoustic or light waves,
such as those generated during radio-wave and infra-red data communications.

Common forms of computer-readable media include, for example, a floppy disk, a
flexible disk, hard disk, magnetic tape, or any other magnetic medium, a CD-ROM, any other

20  optical medium, punchcards, papertape, any other physical medium with patterns of holes, a
RAM, a PROM, and EPROM, a FLASH-EPROM, any other memory chip or cartridge, a
carrier wave as described hereinafter, or any other medium from which a computer can read.
| Various forms of computer readable media may be involved in carrying one or more
sequences of one or more instructions to processor 104 for execution. For example, the

25  instructions may initially be carried on a magnetic disk of a remote computer. The remote
computer can load t'he instructions into its dynamic memory and _selncll’.t__‘r.)e_ insh‘ggtipn% overa.
teiébl;on; 1iﬁe usmg a modem A modem loc;l to ‘cé)mbuiéf sy.s'témf 100 cax-l fecéivé the data on

9.



| V. MEDI A GENERATOR The nedi a generator 320 is responsible for generating
internmedi ate digital content 360 based upon the user preferences 355.

| nt er redinas @/adygi t al content 360 is a series of 20 unconppepwssi/R2osxpl e
graphics (typically a series of bitmap files) that contain the
characteristics indicated in the user preferences 355. The internedi ate
digital content 360 nmay additionally contain sound if indicated in the user
preferences 3S5. The nedia generator 320 may optionally be operatively
connected to a | ocal storage 330, which houses digital sounds, stil

pi ctures, and video. The |ocal storage 330 can be any conponent well known
to 25 those in the art, for stor%gqrelectronic infonggt'on

,._such, as

 dat abasdhe telephora ine 2dse am ity ed Fapaites i conyen e dats tognirael Send Ave,
preferences 355. Next, -13 02/Q75:t39 PCI/ U .St 1,/ 220 t he. di gi.tal
sounds,’ %-E?’qu ‘%“E‘f%‘é% receYg tb?v@é% caraed EH&F b“céraéfeldssf@al ﬁé‘ﬁpi’g?ﬁr}'hdgerr‘g%\ éthgf t he
~user preferences 5 stor i | are. | i fd he

nedi a gé}%ng%ﬁleéga. orfs\}%"}?tlﬁt Iéé]“sr@gi%gméé%{eer a aotr%:;g?g %{é%gqpﬁ’eﬁ.‘?rﬂevﬁ%{ ied

di gi tal , I 1.LRi VY ; R eABYiaigener at or
320 usesp%&gegsg)z 18%&&%@93@%‘%&%&?@? ’Ing%'lg‘g@tl}?'ggﬁ @gﬂgﬁﬁxgﬁi&gé cteo crgatel\ 5 the
cont gnt E‘%ﬂ@ hify) Gt def{ 21180 RNAEGDBR. or hfteraskdintionrbyt 0
inco?porrg%rf‘ﬁrgq? e o%ﬁggéﬁ’}sfﬁti”%gﬁgﬁbdfi% and video from I()l(;cal storageygso,
the nedig,geapnesor can construct digital content in any of the well known
met hods in the art, such as changi ng background col or, incorporating and
mani pul at i ng ¢@vputerd9sten a0 aosMARRS azaosinfunfutiesintafade diheoupbaddab bus 102.
functionality typical of graphics manipulation software packages, such as
Aut oCad (ymrhOnifationRetskfacd HE. provid&ar telo-xypdutigonGonaicatosrqoupling tors. netvask nedi a
generator 320 may al so include functionality to synthesize or generate
sound dylimknti20ahdtys eonented g local network 22 rior keamele, cogupuniqatien iyerfacgdr &t i on

manager 310 may present the user 305 configuration gptions 350 fo
dyna®i cangybapsriatearatedserviess digitakrgiwerk (ﬁwg@%?%% @98518 dpaoNds atfié‘tast ored in

the |l ocal storage 305 and used b tB,e enc%ger :?ﬁo i.n 15 th eneralti on of
t he segriSHIMFACAHQE CORACsQP t&iagqorfg%/w wedypsad telenhone l‘g}?- ﬂ%“"ilbeﬁteé?ﬂlp &

t i ’ i t 2 i i igital
ot ont BT REON et S e 0 Keppaent Q.G [ EhER . 9 12
f t that_the.. .34 ; . : i j i . Th
modi o gcripuifEESHRCoD LAMARBT AYCWiRtlesE R mEPalk v nigiBflenctd. 38 The

the. 20 1 B SRl el SbmiiREA iABfcc s el caldhvetctoagibar s of the

di gi tal o visually 1 nspect the digital video during nornal

pl ay; 5201 88@ K aBRG Tk bPfical 5ignf5 Baf SarRy ARl dhtd BeédnW vep@séiting Rerislisgipeslof medi a

a
system According to one enbodi nent of the present Invention, the
i nt er nedinggr@atdgi t al

Network link 120 typically provides data communication through one or more networks

to other data devices. For example, network link 120 may provide a connection through local
network 122 to a host computer 124 or to data equipment operated by an Internet Service

20  Provider (ISP) 126. ISP 126 in turn provides data communication services through the world
wide packet data communication network now commonly referred to as the “Internet” 128.
Local network 122 and Internet 128 both use electrical, electromagnetic or optical signals that
carry digital data streams. The signals through the various networks and the signals on network
link 120 and through communication interface 118, which carry the digital data to and from

25  computer system 100, are exemplary forms of carrier waves transporting the information.

Computer system 100 can send messages and receiyg _data}? inglqding program c;pc}e, .

through the ne.tv-vo.ric(s-),lnet'wérk .li‘n'k)l 26 and ;:éx;l)muniéation ﬁfeﬁacé 1 18. _.Ir;the Ih;cémef .
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content 360 is of a fixed length. The internediate digital content 360 may
be transferred to 25 the encoder 340 i mredi ately or saved for transfer at a
| at er datvey o2lpas®not her enbodi nent, the internedi ate digi tedT/gonia@nds 360 has
no fixed length, and is continually generated by the nedia generator 320.
In this case the encoder 340 encodes the internediate digital content -14
WO 02/117-431 PCT/US(11/22038 360 as it is received in real tine. V.
ENCODER The encoder 340 is responsible for generating the segnent of

custom zed digital video 365 fromthe segnent of internediate digital video
360 based upon the format 5 specified in the user preferences 355. This

format may be of any _form For exanple, the encoded forg‘%&i may. i ncl ude
. MPEG- 1, eymmplepa sepyard3Q mighytrangit sequested prograpm codeyins anappiicatgn Paerdie  ATsc

i om b ghigadh ﬂt%rﬁ%h%ﬁ%@ﬁﬁ@&o%sﬁ‘@% 15 toeoiillion ectle 0 112770
~Int t at " - di gi | . ' Anot. ' |.e: i h
present {nverkicare Sy Rt A S s U G it LR
ent i nvert® _ _ . rechn at.
e or cAPssieaRa A PR i g on R el ek A ELEEH. ki e, g™ - 11

ref erenag. L [9RG dufif BRI WIBE 60 of d catidrlwavBowever . be evi dent

t hat “varrous 1o d: anges may be made thereto w thout
departing fr %ﬁ@@m& Q&aLRbedBE physicANehvireAmentaipoh hidtntie iriviefition fibgbe
specification and drawi ngs are, accordingly, to be regarded in an

i |l ust r girhptRed, dhdRihctidaNoverviewlof ietihventioe aélenow bb preseified2/ U7- 439 WHAT | S
CLAIMED1S: 1 1. Anethod for generating a digital video stream
conprising: PCT/USO1 /221138 2 at a nedia generator, generating

i nternedi ate digital content ba@%ﬁ@T@ﬁ%ﬂdﬂ@ER@I;‘EWi cates what content to
include in said digital video streamw t hout

Figure 2 is a block diagram illustrating a digital media generator 300 according to a

10  principal aspect of the invention. As shown therein, a digital media generator 300 includes a
configuration manager 310, a media generator 320, an optional local storage 330, and an
encoder 340. A user 305 interacts with the digital media generator 300 through the
configuration manger 310. The configuration manger 310 is responsible for presenting the
user 305 with a list of configuration options 350 which cotrespond to a manner in which a

15  segment of customized digital video 365 may be configured. The configuration manager 310
exchanges data with the media generator 320 and encoder 340 to determine to composition of
the list of configuration options 350. The configuration manager 310 records the selection
made by the user 305 from the list of configuration options 350 as user preferences 355,
which are transmitted to the media generator 320.

20 The media generator 320 is responsible for generating intermediate digital content
360 based upon the user preferences 355. The media generator 320 may be coupled to local
‘storage 330. The local storage 330 stores digital sounds, still pictures, and video which are
used by the media generator 320 in generating intermediate digital content 360. Intermediate
digital content 360 contains the desired content as selected by the user 305, however, it has

25  yet to be encoded in the desired digital format. After the media generator 320 generates
intermediate digital content 360, it is trafisFerred; along With the usef préferénces 355, to the

-11-



4 digitizing an anal og video stream 5 transferring internediate digital,
content to an encoder; and 6 at said encoder, encoding said internediate

di gi tal wonent3vinto said digital video 7 stream 1 2. TheCTeshid0asf cl aim
1, further conprising the follow ng steps that precede said step 2 of
generating internediate digital content at a nedia generator: 3 presenting
a user with a list of avail able configuration options; 4 recording a set of
user preferences which correspond to said |ist of available 5 configuration
options selected by said user; 6 transferring said set of user preferences
to a nmedia generator; 1 3. 'The nmethod of claim1l1l, wherein said data that

i ndi cates what content to include in 2 said digital video streamincludes

-at | east Oé}ﬁoﬁ&fmr IBieli A8 digitanednbsit 6@ 1y Be transfestd ingrealftima opar ti cul ar
or,

background co a particular nunber of objects presented 4 on screen, a

parti cul ar agREREndsly et § hetworle Hak i 20lootrarsfermdivia appudatile stofage deviape of 5

- obj ects presented on screen, a particular velocity of objects presented on
screen, and a 6TR@éddoded 340 is raspohsible fergenenaiingithosegment af cugiomized digital O

| 12/ 117-439 PCT/USOL /22U38 1 4. The nethod of claiml, wherein_said nedia
gener at or videwP6s Erbinviateymediatealigitall consent 360 besed uponshefpsmatspesified dmhedisgh age
storing electronic still inmages or video. 1 5. The nethod of .cl.aim 4

wher ei 6 saprtfeenses 355.gEhresegmentof qustomizasi digital gidpos 365 e fier hegyspd fastest
said nedi a gener ator retrieving digital pictures, video, or sound fromsaid
3 local st afigiel medig systerd. met hod of claim 1, wherein said step of

Gener ating at | edet heiae ReNdetuhge g hiospl fesreoy TR GBRA aLREA
one" menber 08 e hE R AP HrmaBfar o g FEFRAEBad, I phERicF el cas!
Frame s onaNearspeatyhe B BEH Sutbin kil HolpR P TE) Serein said-
step of digitizing said segnent of internediate 2 digital video into said
menber 186l ected from the or ouBLAonSFePRATIPRMANAREE angara- the ATSC 4
SRR M et RN RS v
the user 305 with a list of configuration options 350 which correspond to a manner in which
the segment of customized digital video 365 may be configured. A typical list of
configuration options 350 include, but are not limited to: altering the background in the
15  video, altering the number of objects displayed in the video, altering the shape of the objects
displayed in the video, altering the color of the shapes in the video, altering the velocity of
the shapes in the video, altering the trajectory of the shapes in the video, including a sound
track or tone pattern in the video, and including a timestamp in the video.
The user 305 may also indicate in the list of configuration options 350 time zones in
20  which various parts of the system are simulated to operate. This information will be used by
the media generator 320 to generate intermediate digital content 360 to test these conditions.
'Additionally, to aid in the scan operations, the list of configuration options 350 may include
rate control markers, which alter the background color briefly at set time intervals.
The list of configuration options 350 is generated by the configuration manager 310
25 Based upon information received from the media generator 320 about the current capability
' of the media genérator330 15 generaté digital video and infofmation fecéived from the-
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PCT/U SO1 /221138 1 8. The nethod of claim2, wherein said step of
presenting a user with a |list of available 2 configuration options is

per f or redvoy2/priesent i ng the user with one or nore web 3 pP3@§Husod2R3s The

met hod of claim 1, wherein said step of transferring said set of user
preferences 2 to a nedia generator is perfornmed over at |east one nmenber
selected fromthe group 3 consisting of the Internet and a proprietary
Intranet. 1 10. The nmethod of claim1l, wherein said step of digitizing said
segnent of internediate 2 digital video into said digital video stream
occurs in real tinme. 1 11. A conputer-readabl e nediumcarrying one or nore
sequences of instructions for 2 presenting dynam c content froma server to

- a client, JABGHL340 %%%&%vmabq@@iﬁﬂmefoﬁﬁa@sﬁﬁoﬁe&ww&@émfmnﬁéucti ons
by one Or nbre processors causes tne one or nore 4 processors to perform

the steps cghfigiratidn Marpel 31 Mehvaldblipdagdraticnttherg is atlenpeih the eaghicty bkither

- content based on data that 6 indicates what content to include in said

di gi tal vithemedih generatol 82Mtot geherttedipitali videoeor thearoodenddfeo seppostaraw Bigital
transferring internediate digital content to an encoder; and 9 at said
encoder, domas. preasmplensushraschangeindheinedia geoenatm 820 may include afidifianal vi deo
10 stream -18 WO 02/ 0p39 PCT/US01/220 38 1 12. The conputer-readabl e
nedi unbof sotmd onvideo infremetion stesduwith thedpcal isiore 330 hat oapbe splegied by theasenf
instructions by one or nore _processors causes the one or nore 3 processors
to per f or B0 i gensratingiinigrmedipis digitel contetd@8. sai d step of generating 4

L Fst ot “aval ISt olsumngRsion GRG0 ¥ Pecgied inPeiebirangay, - "
f i ch d, t id |jst, of i | abl e, 7 fi { ]

Dbt one. saentikatisg Tuémire, Sieh o2 R Bickmel b Phes Y TesR it ty OB BEAAAC

t di t : t - i i

wherein s aPPHET Sftare inddperdiix SHEMY HiieIRPOP oMb ShEons 3Bty de 1

id t ' f :

tons: 4Pi noPiphien 'R Bhr 0P Shy O ERIERAGn MEGGRL Shelhs (OTREME, & Hibprictary

obj ects prgs&at efhdnst B¢ b bur@iddaipiions B 50 mapbekavll bYIhEEdes 305,958 At £ tht@n

screen, a 5 particular shape of objects presented on screen, a particular

vel ocity cqlate?166ded, &lifeASaI¥a0ed ggnirscreen, and a particul ar sound played
during presentation. 1 14. The conputer-readabl e nediumof claim11,
wher ei n sai d néthezonfneatdromanage? 3 b excatds\seleytianmuaictbydhe vsea 30D fran the distige,
said | ocal storage storing electronic still 3 inages or video.

of configuration options 350 as user preferences 355. The user preferences 355 are

15  transmitted to the media generator 320 when the user 305 indicates that video is to be

generated.

IV. MEDIA GENERATOR
The media generator 320 is responsible for generating intermediate digital content
360 based upon the user preferences 355. Intermediate digital content 360 is a series of
20  uncompressed simple graphics (typically a series of bitmap files) that contain the
characteristics indicated in the user preferences 355. The intermediate digital content 360
"may additionally contain sound if indicated in the user preferences 355. The media generator
320 may optionally be operatively connected to a local storage 330, which houses digital
sounds, still pictures, and video. The local storage 330 can be any component well known to
25 - those in the art for storing electronic information, such as a database.
'As Figure 3 {llustrates, the média géne‘rétori*?;2'0'\lo;ad's“thé' user-prefereices 355. ‘Next,
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1 15. The conputer-readabl e nedi um of claim 14, wherein said step of
generating 2 internediate digital content conprises said nedia generator
retrievi NyoaR@TBal pictures, 3 video, or sound from said Ipegalsesbazgge. - 19
WO U2/ 07.39 PCT/USUL/ 22038 1 16. The conputer-readabl e nmedi um of claim 11,
wherein said step of generating . 2 internediate digital content includes
said nedi a generator generating at |east one 3 tinestanp on one or nore
franes, wherein for each of said one or nore franes said 4 at |east one
timestanp indicates at | east one nenber selected fromthe group 5
consisting of time said frane is encoded, tinme said frane is served by a
digital video 6 server, and tine said frane is displayed by a client. 1 17.
- The conput ahe dightalablrdsystill pichoés, ardivided heedel 6y satisfyshe eequirementt oflthgiuskzi ng
said 2 segnent of internediate digital video into said digital video stream
i ncl udes 3 prefgienedsi3sis stpratindpchl stprage 330 arewlentifievcbyntbeimdiasganexatar 320r Mext,he
- group consisting of: 4 the DVB standard, the ATSC standard, the MPEG 1

st andard, tthemegig@eperatond2Qlaads thetidentifiod digitahstands, still eictures, land videst £ngar d,
and the I\/PEG4 standard. 1 18. The conputer-readabl e nmedi umof claim 12, .
wher ei n saileadedhe gred wr&egerﬁtqrﬁgwswstb?sezhwat pouds,j skifl m¢m@§eﬂﬂdd@¢@ to create

conflguratl n options is perfor presepting the . mth 3 one or
more weB pdfeeontent Emgmgn&%{ﬁrgﬁn E*é‘éﬁ&’bﬂ’fé %@&F%E"ﬁ@o QH“HP Rmcm@r%mg
said step q ra -sai rence to a nmed

generat or i i?élpg aﬁg W‘Eﬁsffzo‘%k@gﬁsg%&? §:£Oe ‘@&e‘?‘?rﬁtﬂt gqpeco@,sg%

LS S i eftha“de@@%f SRAB e, 0 e
said step Q:folo‘i“ gbdrb&‘aﬂﬁ sfd Hlaﬁx §E1ISH§ et Cgegéx%fr?éélﬁgé@&ﬁ! £ihghd 3hd YhEQichNt O

said digital eo stre m occu real
functlonahty typical of graphics manipulation software packages, such as AutoCad by

10 AotoDesk, Inc. or Corel Draw by Corel Corporation.
The media generator 320 may also include functionality to synthesize or generate
sound dynamically according to input from the user 305. The configuration manager 310
may present the user 305 configuration options 350 to dynamically generate or record sound.
The generated sound rhay be stored in the local storage 305 and used by the encoder 340 in
15  the generation of the segment of customized digital video 365.

'Finally, the content arrangement is saved by the media generator 320 as intermediate
digital content 360. The intermediate digital content 360 can be saved in any format that the
encoder 340 can read, such as a series of bitmap files.

The media generator 320 may use a system clock to place a-visible timestamp in the
20  intermediate digital content 360. This would allow testers of the digital media system to
visually inspect the digital video during normal play and seek operations to ensure proper
functioning of the digital media system.
According to one embodiment of the present invention, the intermediate digital
content 360 is of a fixed length. The intermediate digital content 360 may be transferred to
25  the encoder 340 immediately or saved for transfer at a later date. In another embodiment, the
1ntermed1ate d1g1ta1 content 360 has no ﬁxcd length, and is contmually generated by the
medxa éeherator 320. In thxs case the encoder 340 encodes the 1ntermed1ate dx gltal content

-14-



1 21. A systemfor generating digital content, conprising: 2 a nedia
generator neans for generating said digital content based upon data 3

i ndi catiwg hamdvo configure said digital content; and 4 arCcBDsO@dessnMeans
for encoding said digital content based upon said data indicating howto
configure said digital content, wherein said encoder is operatively 6
connected to said nedia generator. 1 22. The apparatus of claim2l, further
conprising: 2 a configuration manager neans for recording said data

i ndi cating how to configure 3 said digital content, wherein said
configuration manager is operatively 4 connected to said nedia generator; 1
23. The apparatus of claim2l, wherein said data indicating howto
-configure said digital .2 content includes at |east one nenber selected from
the group3@ondt isgeasiyedan el M8, i cul ar background col or, a particul ar
nunber of objects presented on screen, a 4 particular color of objects

- presented on screen, a particular shape of objects presented 5 on screen, a
particul ar velocity of objects presdhtBNC@REBcreen, and a particul ar sound
6 played during presentation. -21 WO U2/ U7, L39 PCT/#?II/ZZQ 8.-.1 24,
The appar at us The ercailen 30, is vispensiliafer sererpting)theseament Ahgusiamize ?b@f'aéti vel y

2 connected to a |ocal storage, whereby, said.lo st oy age digital
pi ct ur es, visewd6d framdhel segnarsb of itermediate mlaﬂf&@fﬁ%%‘?‘{‘ﬁ@&n@ r?dér&%lt eves

el ectronic digital pictures, so w4 Qr _video,fr id | rgge in
gener al i ng)eggﬁged ip theiussy Pf@?ﬁﬁ?ﬂé’ﬁ% 99§ Dhis ?GFH@{ max bp 8? %f%ﬁél@?r@n*ﬁlg’vmgr ein
said data indicating how to ROy, i hektal i dgeR sai d
medi a gen&® S‘ﬁ”ﬁ(ﬁ@ﬁgﬁnﬁﬁ u%%?%?%t’, I\gﬁgéfﬁnhgg arf%Ao\ﬁI’ gﬁgﬁtﬁ}m‘?ﬁg’e franes,
wherein for each of L n nore frames said at | east one tinestanp 4
i ndi cat es“&f‘g“]’@ﬁ?h%%ibﬁesg@gﬁgéel ected fromthe group consisting of tine
said frane 5 i ; i i I | ifvétion §§l aPEQifebni Dligigards dnc.
server, and ti %e&ggﬁg%ﬂ?%&ﬁéé@sléghgfhfg Iayréﬂdlﬁ\t;y a clliwebﬁt. 1 26. The apparatus
of claimg tegg;ﬁ&ﬁ&ﬂ%ﬁﬁiﬂn‘iﬁéﬁo,imiaﬁa%m Resthétat teniv.digigans 2bo” didgiother 2
content includes”sald encodi ng means encoding said digital content

accor gjng shiab¥ erdol§35F uia thoprerént splentisreld LighrBpeedMES) Bnewtes from kigod
the DVB standard, the ATSC 4 standard, the MPEG 1 standard, the MPEG 2

standar d, Tebigofdfy iséaatiplydicatlpén Sar(Eiankifeoy€As and an the nfgmeetithe MPEG 4
standard. 1 27. The apparatus of claim 22, where said configuration manager
means r ecdmdev.ligodeatait a 2 i ndicating how to configure said digital content

b resenting a user with one or nore . . .
a ? In the foregoing specification, the invention has been described with reference to

specific embodiments thereof. It will, however, be evident that various modifications and
15  changes may be made thereto without departing from the broader spirit and scope of the

invention. The specification and drawings are, accordingly, to be regarded in an illustrative

rather than a restrictive sense.
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-4 recording a set of user preferences which correspond to said list of available
5 configuration options selected by said user;
6 transferring said set of user preferences to a media generator;
1 3. “The method of claim 1, wherein said data that indicates what content to include in
2 said digital video stream includes at least one member selected from the group
3 consisting of: a particular background color, a particular number of objects presehted
4 on screen, a particular color of objects presented on screen, a particular shape of
5 objects presented on screen, a particular velocity of objects presented on screen, and a
6 particular sound played during presgn;ation.
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1 4 The method of claim 1, wherein said media generator is operatively connected to a

2 local storage, said local storage storing eiectronic still images or video.

1 5. The method of claim 4, wherein said step of generating intermediate digital content
2 comprises said media generator retrieving digital pictures, video, or sound from said
3 local storage.

1 6. The method of claim 1, wherein said step of generating intermediate digital content
2 includes said media generator generating at least one timestamp on one or more

3 | frames, wherein for each of said one or more frames said at least one timestamp

4 indicates at least one member selected from the group consisting of: time said frame
5 is encoded, time said frame is served by a digital video server, and time said frame is
6 digplayed by a client.

1 7 The method of claim 1, wherein said step of digitizing said segment of intermediate
2 digital video into said digital video stfeam includes digitalizing according to at least
3 one member selected from the group consisting of: the DVB standard, the ATSC

4 standard, the MPEG-1 standard, the MPEG-2 standard, the AVI standard, the

5 - QuickTime standard, and the MPEG~4 standard.
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1 09 The method of claim 1, wherein said step of transferring said set of user preferences
2 to a media generator is performed over at least one member selected from the group
3 consisting of: the Internet and a proprietary Intranet.

1 10. The method of claim 1, wherein said step of digitizing said segment of intermediate

2 digital video into said digital video stream occurs in real time.

1 11. A computer-readable medium carrying one or more sequences of instructions for
2 presenting dynamic content from a server to a client, wherein execution of the one or
_3 more sequences of instructions by one or more processors causes the one or more
a4 processors to perform the steps of:

5 at a media generator, generating intermediate digital content based on data that

6 indicates what content to include in said digital video stream without

7 digitizing an analog video stream;

8 transferring intermediate digital content to an encoder; and

9 - at said encoder, encoding said intermediate digital content into said digital video
10 stream.
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10 1 13.  The computer-readable medium of claim 11, wherein said data that indicates what
2 content to include in said digital video stream includes at least one member selected
3 from the group consisting of: a particular background color, a particular number of
4 objects presented on screen, a particular color of objects presented on screen, a
5 particular shape of objects presented on screen, a particular velocity of objects
6 presented on screen, and a particular sound played during presentation.

1 14,  The computer-readable medium of claim 11, wherein said media generator is
2 operatively connected to a local storage, said local storage storing electronic still

3 images or video.

1 15.  The computer-readable medium of claim 14, wherein said step of generating
2 intermediate digital content comprises said media generator retrieving digital pictures,

3 video, or sound from said local storage.
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1 16. The computer-readable medium of claim 11, wherein said step of generating .

2 intermediate digital content includes said media generator generating at least one

3 timestamp on one or more frames, wherein for each of said one or more frames said
4 at least one timestamp indicates at least one member selected from the group

5 consisting of: time said frame is encoded, time said frame is served by a digital video
6 server, and time said frame is displayed by a client.

1 17.  The computer-readable medium of claim 11, wherein said step of digitizing said

2 segment of intermediate digital video into said digital video stream includes

3 | digitalizing according to at least one member selected from the group consisting of:
4 the DVB standard, the ATSC standard, the MPEG-1 standard, the MPEG-2 standard,
5 the AVI standard, the QuickTime standard, and the MPEG-4 standard.

1 18.  The computer-readable medium of claim 12, wherein said step of presenting a user
2 with a list of available configuration options is performed by presenting the user with

3 one or more web pages.
1 19.  The computer-readable medium of claim 11, wherein said step of transferring said set

2 of user preferences to a media generator is performed over at least one member

3 selected from the group consisting of: the Internet and a proprietary Intranet,
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3 time.

1 21. A system for generating digital content, comprising:

2 a media generator means for generating said digital content based upon data
) indicating how to configure said digital content; and
4 an encoder means for encoding said digital content based upon said data indicating
5 how to configure said digital content, wherein said encoder is operatively
6 connected to said media generator.

1 22.  The apparatus of claim 21, further comprising:

2 a configuration manager means for recording said data indicating how to configure
3 _ - said digital content, wherein said configuration manager is operatively
4 connected to said media generator;

1 23.  Theapparatus of claim 21, wherein said data indicating how to configure said digital

2 content includes at least one member selected from the group consisting of: a

3 particular background color, a particular number of objects presented on screen, a

4 . particular color of objects presented on screen, a particular shape of objects presenfed
5 on screen, a particular velocity of objects presented on screen, and a particular sound
6 played during presentation.
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2 connected to a local storage, whereby sald local storage stores digital pictures, sound,
3 and video, and said media generator means retrieves electronic digital pictures, sound,
4 or video from said local storage in generating said digital content.

1 25.  The apparatus of claim 21, wherein said data indicating how to configure said digital

2 content includes said media generator generating at least one timestamp on one or

3 more frames, wherein for each of said one or more frames said at least one timestamp
4 indicates at least one member selected from the group consisting of: time said frame
5 is encoded, time said frame is served by a digital video server, and time said frame is
6 displayed by a client.

1 26. The apparatus of claim 21, wherein said data indicating how to configure said digital

2 content includes said encoding means encoding said digital content according to at

3 least one format selected from the group consisting of: the DVB standard, the .ATSC
4 . standard, the MPEG-1 standard, the MPEG-2 standard, the AVI standard, the

5 QuickTime standard, and the MPEG-4 standard.

1 27.  The apparatus of claim 22, where said configuration manager means records said data
2 indicating how to configure said digital content by presenting a user with one or rﬁore
3 web pages.
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1 29, The apparatus of claim 21, where said encoding means operates in real time.
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