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 The present

i nventi owoeletses to a net hod and apparatus for processi nBCHUSIIER2038sUa

i nformati on, and nore specifically, to a method and apparatus for dynam c
digital content generation for presentation by a digital nedia server. 5
BACKGROUND OF THE I NVENTION I n recent years, the nedia industry has adopted
digital technologies to record and play nunerous types of nedia, such as
audi o, still photographs, and noving video. The use of digital video has
becone increasingly prevalent in today's society. This phenonenon i s not
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not degrade fromrepeated use. Di gita]ﬁ§?§%o can al so 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 systens are available to

deliver a eV ERITIG@Nt ent to viewers in increasing nunbers.
HEeRrer T

However, content needed to develop and test these digita

nedi a systens ihd flesthfmvetithttMtes 1®a Rietddaind\dpfgatus ForpirbeRsihg badioréwar ded
in traditional analog form It is encoded, or "digitized, and conpressed

into a di ginfadmafied, @8l nidi@specHitaldy, t6 b oetitbdmddipphranndoddymanicidigiali cogtent

pl ayback. For exanple, using techniques well understood by those in the
art, a shogenefatiomfhrasesentation byadigital mkéiaissiven may be converted into a
digital format by using a device called an encoder. 20 However, while the
practice of converting anal og video presentations into digital

5 BACKGROUND OF THE INVENTION
- In recent years, the media industry has adopted digital technologies to record and play
numerous types of media, such as audio, still photographs, and moving video. The use of
digital video has become increasingly prevalent in today’s society. This phenomenon is not
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 oﬁgiﬁal owners of the analog video must be respected,
and only those individuals who have obtained the rights to the analog media presentation are

‘ e;ut}fc;l'izgd {0 tse the converted di g.{tal:p;e’éeﬁfét‘:ic;'ri for pnvate s, 7
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formmay be well understood, it is not practical for either testing or
commerci al purposes. The intellectual property rights of the original
owners ofwohsoasal og vi deo nust be respected, and only thop®ESIVRINIS dual s
who have obtained the rights to the anal og nedia presentation are
authorized to use the converted digital presentation for private use. -1 WO
02/ 07439 PCT/ US01/ 22038 During testing of a digital nedia system it is
necessary to have anple amounts of digital video to sufficiently test all
conponents of the digital nmedia system Prior attenpts to generate
substantial anpbunts of digital content to facilitate systemtesting have
nmet with limted success. As nentioned earlier, digitalizing anal og video
i s cost prohi bilhiritg; teding of @ digitahmelliacestamiy isdecesshyltb Aatamhplpampentsyf Al so,
as it was not originally contenplated for digital presentation, the

cont ent awdigitalvideo itmsuficienty testedidmagtonents ofithetdigital metiia sysieme Frivo attefipts to
sufficient conplexity to test the performance of a digital nedia system
Further, tgeserategubsiantial amownts hf digitalfceptent torfagilithtesysieaviesting haveinfet Wil t at
best w thout specific tenpaoral information visible in the presentation.
Such t enpdimit WP@ﬂSﬁfaﬁﬁ grentiencd; sapiengligitalizing %loﬁh’édeﬁrl\%ﬁ%ﬁﬁt’&’?‘iﬂdﬂv alee 1Q

encoded, the tinme t tation s delivered b he serv n
time (Re gheleneie iR wurtbly, tbver ey feRemEa fF digdl
information, it

ifficult
or 7w nd BHEPHPE® e e < e gt GF B BBt it

cont orm ? ooy 3Pl b BeefofRE BF 4 O h Sy Ch Bl tg‘%gf?% s REEES 1o
DVB, or Digidal, Maﬂ?@r S apELRYat l%yﬁwitﬁmﬁs tfiOfm 6%@%@1&6&105%51b1e in

t ransm ttl ng conpressed digitize eo over oadca t industry
transm ssigl ROl Such Wbl 1ﬁfbﬁh§hoxﬁ%ﬁﬁldcldd€ thetimé EHefedehtatibn was

transm ssi ons Further information about t
10  encoded, the time the presentation was delivered by the server, and the time the presentation
was received by the client. Without such information, it is difficult to determine the accuracy
of a fast forward or rewind operation, or the lag time in the digital media system when
delivering frames of video.
Content for digt’tal media testing also needs to conform to certain standards. One
15  popular standard for digital media is DVB, or Digital Video Broadcasting. DVB is a set of
standards for transmitting compressed digitized video over broadcast industry transmission
channels, such as cable, satellite, or terrestrial transmissions. Further information about the
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 1nc1ude other standards such as MPEG-1, MPEG-2, real player or AVL
As there are numerous d1g1ta1 medla standards and that number W111 hkely only grow in the
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DVB standard nay be obtained at the Internet web address "ww. dvb. org".
ATSC is another standard for transmtting video that is used primarily in
di gital MW@h2/0omsd nition 20 tel evision (HDTV), standard dePCTiUBIIO2038

tel evision (SDTV), data broadcasting, nulti-channel surround-sound audi o,
and satellite direct-to-honme broadcasting. Further information on the ATSC
standard may be found at the Internet web address "ww. atsc.org". Anal og

vi deo may be encoded, or digitized, into a digital format conformng to the
above standards through the use of an encoder. The set of standards that
may be selectively 25 inplenmented by the encoder during the digitization
process are not limted to the above exanples, and may i ncl ude ot her .

st andar ds coudng yearsyfiemeed toganerate cangat 107 aigital mgdigsypicm gonforming to a variety

t here' are' numer ous (%lx%t”g%rre la_standards, and that nunmber will |ikely
only gr ow 9ffommgé stan SoWMELPEIPMUS01/ 22038 coni ng years, the need to
generate conte for a.digital di st em.conf.or.m ng..t 0 var i et f
fornmat standar fmeﬁwég?@%&%né?ﬁﬁmﬁfﬁ%f lﬁg{pﬁ%%iéa W?egéﬁaevre #H&?t est
content f a digital di . t y | gners and
oot ors. otbeibest o ddhanth 0 et BFud Gyl il 45 SRERHRS CHe ARTAAC
gener ati n 0 2

anal og i quinoil Baflrtidl slfGUr Rl cdrteR itk B feBTAIE Tornalbio fecs 11
a st andar ¢,Adhiinyd SERMIRE 2 A8hdane8d sthiBhiry Z10RR, WiE a SRAHAHIVISS #ab 9&torder,
recording 1nto a digital format. Wile this nethod does not require the

l'i censi ng M digitiAhg ﬂfetr!és'iiltiri)% aafyg nécordmgdhieial digitd) Jortnat.c Yhiletthie imddiabdies st
television would, 1t is still riddled with problens. First, as with any

di gi ti zed mbadquige 2 liceasingl bfiptellebimalgaupatyo bs digitizing sagatenbof broaddagt qual ity
of digital video presentation cannot be isolated to the digital nedia

syst em agelehisiopvaivld it is otill didibed avitly problemisn Firbte agywith jany digftized @nalog

10  recording, the cause of any fluctuation in the quality of digital video presentation cannot be
isolated to the digital media system, as the problem could have arisen in the quality of the
original analog video. Second, digital test content should test the constraints of the digital
media system by being ricﬁ in color, sound, and moving objects. Such conditions are
impractical to record in real life with a standard VHS video recorder. Third, without

15 information identifying each frame of digital video, it is difficult to test scan operations as
well as isolating delays in the digital media system in presenting digital video. While content
in the video, such as the clock face, can be used to generally determine that a fast forward or
rewind operation worked, it does not provide any frame specific informatioﬁ 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 6 1ot begiri fo address. Withdut varying the content'in the digital content
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original analog video. Second, digital test content should test the
constraints of the digital nedia systemby being rich in color, sound, and
movi ng obV@dR#7438uch conditions are inpractical to recor®dmusogatessife
with a standard VHS video recorder. Third, w thout 15 information
identifying each frame of digital video, it is difficult to test scan
operations as well as isolating delays in the digital nmedia systemin
presenting digital video. Wiile content in the video, such as the cl ock
face, can be used to generally determne that a fast forward or rew nd
operation worked, it does not provide any franme specific information which
is needed to accurately determ ne the success of a junp in tinme or isolate
delays in phgianhad @8 sdfle it QN to éldGrethal thefull@eiwurs bE bblentV¥aaher
approach in obtaining test content is to use a selection of pre-generated
di gi tal sagipltgisideouetvenmalkncamesr dialebien tested. heddinibrallypéach b tieseseledtions
addition to encountering the problens nentioned above of |icensing

i nt el | ect uaf prpigeperatey digitabisanariés i dixtd anenesiigitdl format,i anflovittesoi serye theesed to
selections are typically of extremely short duration, which severely 25
restricts tebtghultipkldigital formeds.i ng. Further, a suite of testing content

shoul d as much as possj bl e exhaustively cover all the possible real world
scenari®s, whi cHivendheingfficiengiesiof hesugentanefhedpf dlgtﬁé:@nggagqngﬁqtl@n @8d not
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testing, there has been a long felt need, therefore, for a nethod or
apparatus for generating original digital content that addresses the above
needs fowoextisdyg a digital nmedia system Such a nmethod peT@g&t2n3sshoul d
all ow one to configure the content of the digital video to test al
conponents of the digital video systemas well as encode the digital video
inavariety of 10 digital formats. -4 WO 02/ 07439 PCT/ US01/ 22038 SUMVARY
OF THE | NVENTI ON A net hod and apparatus for dynamically generating digital
content is described. According to a primary aspect of the invention, a
configuration manager presents configuration options to a user
corresponding to the content of a digital video presentation. 5 The

confi gur atd HEGRKENEONect ed configuration options as user
SUMMRICR O T

pr ef erence user preferences are transferred to a nedi a generator,

whi ch gener at eg, jnBhea aRE hifaeatitd feynasibilBdeneracing digital ¢ontenhis desarifieded user
preferences. The generated internedi ate video content is then transferred

to an encou@sdintto Gfprenepdarct dfthé inventioega abefigraten managernresentso a di gi t al
format specified in the user preferences. 10 According to another aspect of
t he i nventhbsafiguritiva optidhatogeuser edrosspordingte thp eondentwépyligitabridee PEEERIHICR- | ocal
storage, which houses digital picture stills, videg, and sound. The

conf i gir afTihe wonfigvagiam mparsgertesords selentes camfighrating opHensHS UsY PEelersneesyThe: 4|
picture stills, video, and sound housed in the, |ocal storage,in nerating
t he new diugénpatfercperseang transeryed tezmgéem@r?ruggf 25pgates EW%E“BE% FHTI ON

OF THE DRAW NGS . . .
content according to the received user preferences. The generated intermediate video content

is then transferred to an encoder, which encodes the intermediate video content into a digital
format specified in the user preferences.

10 According to another aspect of the invention, the media generator may be operatively
connected to a local storage, which houses digital picture stills, video, and sound. The
configuration manager presents the user with the option to select digital picture stills, video,

and sound housed in the local storage in generating the new digital content.



The present invention is illustrated by way of exanple, and not by way of

limtation, in the figures of the acconpanying drawi ngs and in which |ike
referencavoormenad s refer to 5 simlar elements and in whi OT/URIIA2038 1 i s a
bl ock diagramthat illustrates a conmputer system upon which an enbodi nent

of the invention may be inplenmented; Figure 2 is a block diagram
illustrating the functional conponents of a digital nedia generator
according to an enbodi ment of the present invention; and 10 Figure 3 is a
flow chart illustrating the steps of generating internediate digital
content. -6 WO 02/ 07439 PCT/ US01/ 22038 DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENT In the follow ng description, for the purposes of
expl anati on, nunmerous_s ifi i re set forth in order to provide a
t hor ough &R@@?QE§SE¥BEK§§%F%tﬁﬁgﬁégﬁbﬁKﬁﬁention. It will be apparent,
however, to one skilled in the art that the present invention may be
practiced without 5 these specific details. In other instances, well-known
structures and.gdevices. . ' i [ nhigatdyoi d
SR NS RDulucathity & ARRATE bl M s UNink RS

unnecessarily e presen fol Fow ng

descri pti | ' higk YiRé fdfereictaiuniepdls Eefet@adi ngs
t hat appear 1 tﬁ%ﬁé%%ﬁ%&é’ﬁ%@ﬁf@ I%nmdli%\/\‘%%%ﬁgERVIeEW 10 11. FfJNCTI ONAL

OPERATE ONginkilah el ol GURARKEN: MANAGER | V. MEDI A GENERATCR
Figure 1 is a block diagram that illustrates a computer system upon which an

embodiment of the invention may be implemented,

Figure 2 is a block diagram illustrating the functional components of a digital media
generator according to an embodiment of the present invention; and

10 Figure 3 is a flow chart illustrating the steps of generating intermediate digital

content.



V. SOFTWARE ENCODER -7 WD 02/ 07439 PCT/US01/ 22038 1. HARDWARE OVERVI EW
Figure 1 is a block diagramthat illustrates a conputer system 100 upon
whi ch anwenbaedsarent of the invention may be inpl ement ed. PCOUBUYRN38SY St em
100 includes a bus 102 or other conmunication nmechani smfor conmunicating
i nformation, and a processor 104 coupled 5 with bus 102 for processing

i nformati on. Conputer system 100 al so includes a nain nenory 106, such as
a random access nenory (RAM or other dynam c storage device, coupled to
bus 102 for storing information and instructions to be executed by
processor 104. Main nenory 106 also may be used for storing tenporary
vari ables or other internediate information during execution of

10" nol uled AL PRI SREION OF HERRERBRREs MIIBLIENIC St o age devi co-
o1 ocessor 104 ég%?%’?%‘a%a%ﬁ%?@%“ Tt Butoh TR ARl B ey

di sk, i sar@yvfotiidn BRRkr fPMBYRE aliRorBlish %.&h%réta{m@ O th8g Be'sé}ft HVERLSL T 3R be

instructions. Conputer system 100 na oupled via bus 102 to a display

112, suchppufert, Howahd® oreskilted ih ukbear( R the ﬁ@ém%&&iu@ﬂ infly HePradtited wWiotto a

conputer user. An |nput device 114, including alphanuneric and ot her keys,

i's cosipl efksé spebific deiflsf bf otheminstans] weldkhov o sthRitines amdevices ereshdwadh ect i ons
to processor 104. Another type of user input device is cursor control 116,
such as bhlochdigranafdrmaiclobbddrito avnid onmeressadlyr absturing the peeséminventiomini cat i ng
direction informati on and conmmand sel ections to processor_104 and for
control |ing clrthefollaywiagdescriphioniitbpyarious fanctipgs stalldeidigpussedwndardopigpi cal |y

has two degrees of freedomin two axes, a first axis (e.g., x) and a
headings that appear in the following order:

1. HARDWARE OVERVIEW
10 I.  FUNCTIONAL OPERATION
II. CONFIGURATION MANAGER
'IV.  MEDIA GENERATOR
V.  SOFTWARE ENCODER



second axis (e.g., y), that allows the device to specify positions in a

pl ane. The invention is related to the use of conputer system 100 for

gener ati mpoaz/disg? t al video content. According to one enbpdi/vse22038 t he

i nvention, a digital video content is provided by conputer system 100 in
response to processor 104 executing one or nore 25 sequences of one or nore
I nstructions contained in main nmenory 106. Such instructions may be read
into main nmenory 106 from anot her conputer-readabl e medi um such as

storage device 110. Execution of the sequences of instructions contained m
mai n' menory -8 WD 02/ 07439 PCT/US01/22038 106 causes processor 104 to

performthe process steps dpHARDSARBI@VRBRVIEWal t er nati ve enbodi nents,
hard-wired circuitry may be used in place of or in conbination with

sof tware i PighfeUlCisiablocki diagrainl tharalstiales a cowgater systerT A (06 ppempybithreent s of t he
invention are not limted to any specific conbination of hardware

Ci r cui tmpodimentssfithevmventich nitnebeingmemnentad. dfompersysigmnidfindudasrpdus dO2 iobns
required to practice the invention need not be performed by a single
conput ethesgotrewnitaidn mecbanisn fonewsmynicaiing information apd gprecsssor 404 spupled ce
the invention nmay be perfornmed by a pIuraIit%n?h conggiﬁé systens 100
confhecwil bup 102 & aroqessing informmation ¢ GRmputes aygn d R alspy £ 8 138N memory

ot herwi se in data conmuni cation each other. 10 The .term

P comput . st aadirs apers mswons SAMR oEpher Barie sen et iwiediq bes

parti ci es i.n providing i,nstructions to._npr, f L.on. Such
R T o e G
medi a, \Molal Llg pIgdl LSS b Bor iENRR AR ribAndRAN dhrin

i ncl udéét,’oalf%fna&‘?gf‘rlﬁ?@f,or g‘gﬂf‘% EWWS%?IFW@?;, S uc‘ﬁ as storage d8vi ce
110 Vol ablibLofRdinfetions lotileskcAUORBY HrobR4BE Yo4. Téetbulet s 108 Frtber 106.

10  includes a read only memory (ROM) 108 or other static storage device coupled to bus 102 for
storing static information and instructions for processor 104. A storage device 110, such as a
fnagnetic disk or optical disk, is provided and coupled to bus 102 for gtoring information and
instructions.

Computer systém 100 may be coupled via bus 102 to a display 112, such as a cathode

15  ray tube (CRT), 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., ), 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
stéra;ge device 110. Execution of the ‘seq\iené"e's of instructions contained ifi main‘memory
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15 Transm ssion nedi a i ncludes coaxial cables, copper wre and fi ber
optics, including the wires that conprise bus 102. Transm ssion nedia can
al so takevohsvofsey m of acoustic or |ight waves, such as thoBESgenesat ed
during radi o-wave and infra-red data comruni cati ons. Common forns of
conput er -r eadabl e nedi a i nclude, for exanple, a floppy disk, a flexible

di sk, hard di sk, nmagnetic tape, or any other magnetic nedium 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 ot her
menory chip or cartridge, a carrier wave as described hereinafter, or any
ot her nmedi um from which a conputer can read. . Various fornms of conputer

r eadabl el@fechusesrmageessor il g & rirthe gracessiieps descibedrbereing 4p ARV f one or
nore instructions to_processor 104 for xeclutio . . For ex l e, .t 25

i nst r uct pobedimayts hard-wired wirpuitey anay bedisedh IPlaceRTr i copipatign with spffyare
conputer, The renpte. conputer can l.gad the .nstructions i i . m c
menory algreciens fmonlemaent fhs inypriog, Jhus, em 35%?1%&?1? e\'%ﬁéﬁl%eél%?r% 4 rgnél A
nodem | ocal to ¢ uter system 100 can. ' data on -9 WD 02/07439
PCT/ USO lfoﬁ’éssgecﬂﬁggqrﬁﬁgﬁ%%h@af%‘%argﬁﬁc‘ﬂéggrgdng/o! n E{r?g red transnitter to
Pt ne (EhEedbufith SR Sedubfleck B DRInodds rediie1d deARlREenbdiindcC el ve
the data carried Th e AF PAL T ed si gna and a propriate circuitry can

pl ace t hﬁ%tq)%t Hné&’ﬁy %%ﬁgle %Hﬁx{pé% sHRTh 166 TREscddérited 6f MBlrutbtGRSRIQYirdd o,

from whic rocessor 47retr S" and executes the instructions. The

| NSt r uct pRBRGcd tBE fivéRSol MayBé PerforfRADy % pLOELi YR copiphren systemsikdistonnededio
storage device 110 either betfore or after execution by processor 104.

Conput er |geXsictndrkOQ2atcnedtad tottie SntarneDIBB, of ctheiwise inndatr doampurti¢Bionovigh ed t o
bus 102. Communication interface 118 provides a two-way data comuni cation
coupl i ngedch cshenet wor k

10 The term “computer-readable medium” as used herein refers to any medium that
participates in providing instructions to processor 104 for execution. Such a medium may take
many forms, including but not limited to, non-volatile media, volatile media, and transmission
media. Non-volatile media includes, for example, optical or magnetic disks, such as storage
device 110. Volatile rhedia includes dynamic mémory, such as main memory 106.

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 mediim, 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

P

computer can load the instructions into its dynamic memory and send the instructions over a
S »~" R ~’r, o RO R ~ T T Ve e - AENPRNT P B

teieiohone lvine using a Iﬁodem. A modem local to computef system 100 can receive the data on
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link 120 that is connected to a |ocal network 122. For exanple,

comuni cation interface 118 10 may be an integrated services digital
network WeDM746ard or a nodemto provide a data communi cRCT/OR01IC2NIBECt | ON
to a corresponding type of tel ephone |ine. As another exanple,

comuni cation interface 118 may be a |l ocal area network (LAN) card to
provide a data communication connection to a conpatible LAN. Wreless

| inks may al so be inplenmented. In any such inplenentation, comrunication
interface 118 sends and receives electrical, 15 electronagnetic or optical
signals that carry digital data streans representing various types of

I nf Lon.. Ne K.link 120 i .cal ' | L:Qn. i h
one_or - rspeeaipp pieand B A Bl RACKRER 0N FOMTNEL TR BN R0

' ' | : : : 124
ot 0. arpEaf FRAGRE LAY e cRAR n BEUIRLIE el RO 126

| 5P 126 {;{aﬂ &1#3%&&&%93& iR B3O AR h bt S B Hhif Oferh bty 08 rdra avivien | d

wi de packet ta communi cation network now comonly referred to as the

"1 nt er nefrocesddt 10406idbesnRWRESutdsARe ARGutIUNE! TRE ink@8ctives Redebed dyendini cal |

el ectronagnetic or optical signals that carry digital data streans. The

si gnad s BmeHOIv6iMsy yiionalls bé storedrdasstaragt ddvicedilQrither tefora et weriexetutivin by20
and t hrough conmunication interface 118, which carry the digital data to
and fronprdbessan@dt er system 100, are exenplary fornms of carrier waves
transporting the information. Conputer system 100 can_send nessages_ and
recei ve dat a, Computariysigmpr09gpiserindudrs a commiupiggtion interfase hb% fqupled ta kst | i nk
120 and communj cation interface 118. In the Internet, -10 WO 02/0743

PCT/ USO1Comorsicakomintsriace bl &prpyides atp-wryfata cqmmumcationsouplingdy aneb¥i m code

f | i [ h h | 12 | SP 126,. | I Kk
1gr2 :Eda 10 !%tgg] ?%ce)%%f g'rafltgeé%lé rk %fr o?texamgl’e, cosmmumga’tlon?n glrfacre]:eltl%ﬁVor

10  may be an integrated services digital network (ISDN) card or a modem to provide a data

communication connection to a corresponding type of telephone line. As another example,
communication interface 118 may be a local area network (LAN) card t(_) provide a data
communication connection to a compatible LAN. Wireless links may also be implemented. In
any such implementation, communication interface 118 sends and receives electrical,

15  electromagnetic or optical signals that carry digital data streams representing various types of
information.

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 sendlm_ess_age_s and receiyg data, incflgding program @Qe, .
through the ne.tv;'c;ri((s-), net'w;>rk 11nk120 and éér:ﬁ;nuniéation irifei'f;ace- 1 18. --Ir;the Ih;cérne;c ~
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The received code may be executed by processor 104 as it is received,
and/or stored in storage device 110, or other non-volatile storage for

| at er exav@v2/@m39 I n this manner, conputer 5 system 100 nRgT/OBtIZ2038
application code in the formof a carrier wave. Having thus described the
physi cal environnment upon which the invention may be practiced, the
functional overview of the invention will now be presented. |1. FUNCTI ONAL
OVERVIEW Figure 2 is a block diagramillustrating a digital nedia generator
300 according to a 10 principal aspect of the invention. As shown therein,
a digital nedia generator 300 includes a configuration nmanager 310, a

medi a generator 320 n_.optional, | A r 340. A

user - a05ov Ases ol Ern BB e PlotBREocd K i Bflon BERHRL

confi gurgtl h L Q4R 84 L : | onsi ble for

presenti %6%(51“&%%@{282@) %Ef ﬁ’cgq*%&@gé?éé% | gu%??%%q%%ﬁ?%ﬁlgg%o whi ch

corr espond { OTg. fABAAAS oddB ntkybRlaxébuicd by RELERRE 104 aditRiraeBivelckrid distontd i deo
n

365 may be configured. The Configuration manager 310 exchanges data with

the medi ao&geeé@é@lrloQ&cbtﬁadloﬁ%fa@wst&égb foPlagleRéolition. Inthisompaa, tomputaf  t he
list of configuration options 350. The configuration manager 310 records

the sgl egystepn] 00RELOBNIntaPplidasion cad5n tedomn bla tdrser wdveconf i guration options
350 as user preferences 355, which are transmtted to the nedia generator
320. 20 The nHdviag ¢endesribed S2@hyscal esyimngiehl upohorhighethe inventEe) mAY 8¢ nedi at e
digital content 360 based upon the user preferences 355. The nedia
gener at opragid@dsthy filneticral pvasicwoofitheiavention svib gew bspreseped.| ocal storage 330
stores digital sounds, still pictures, and video which are used by the
medi a generator 320 in generating internmedi ate digital content 360.
Internmediate digital content 3fOFUNITAONALI OVBRASIEVEd content as sel ected

by the user 305, however, it has 25 yet to be encoded in the desired
di gital formariguff2 ira blbek diagiam ifiasteating ardige) nypdivegeacmsor 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 correspond 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 udef préferénces 355, 0 the
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internediate digital' content 360; it is transferred; aloi% wth the user,
preferences 355, -.to the -11 WO 02/07439 PCT/ US01/22038 encoder 340.

| nt er mediva® e2/ahi4g¢ t al content 360 may be transferred in reRCTAUBMME2038r
asynchronously over a network link 120 or transferred via a portable
storage device. The encoder 340 is responsible for generating the segnent
of custom zed digital video 365 frominternediate digital content 360
based upon the format specified in the user 5 preferences 355. The segnent
of custom zed digital video 365 may thereafter be used to test a digital
medi a system After having now described the functional overview of the
digital nedia generator 300 in general, the configuration nmanager 310,

nmedi a genekaédder 32, nfendedine e ial ddtlemidbh maydy tesnsferrbé irevepl timeyed i n furt her
detail in the follow ng sections. 10 I11. CONFI GURATI ON MANAGER As

previ ousl y agysichmnoedy ovdie meondrk jink 400 ontramsferesd @4 @ postable sioeagsidoviee f or
presenting the user 305 with a list of configuration options_ 350 which
correspond to aTheenerder POnsiresponsible fergemerating thecsgement; of sustemiged sligityl deo
365 may be configured. A typical l|ist of confjguratign options,k35

i ncl ude, buwidear365 fiwm intermedute d;gltd|cp@ﬁeptr€@0tb?éedow9tb6§mafﬁpes d 1o theuger,

altering the nunber of objects displayed in the vigdeo, alteripng the, shape
of the gb j deefereneps35P o The segmant ot ystspized fighpl; ‘ﬂé,eonfé ey {?Pfeé-?e‘?%élssﬂg“p%@ in
the video, altering the velocity of the shapes in the video, altering the
traj ectoryacf*‘glfarké“ H’aﬁyé@mi'n the video, including a sound track or tone

pattern in the vj qt% hﬁﬁg%ﬂi’vg e!SUdtjeggtheﬁué%tnc?n?a‘ VR e -Weéi?ga??eﬁy%&%& 305

. . 1
my al so indica rati on options ones 1 n

20 whi ch v z;b;t)ﬁ;’ BeRRlll e gg%@ﬁ?atﬁ:)ﬁ%mg@f A 05 bl a¥eRbratc? 30024 teBeodERBAO will

i nformatio
now each be explained in further detail in the following sections.

10 I11. CONFIGURATION MANAGER
. As previously explained, the configuration manger 310 is responsible for presenting
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 genérator 330 t6 generate digital video and infofmation feceived from the-
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the nedia generator 320 to generate internediate digital content 360 to
test these conditions. Additionally, to aid in the scan operations, the

| ist of cWef@2®a#38@ti on options 350 may include rate contr @cmesokeses which
alter the background color briefly at set time intervals. The |ist of
configuration options 350 is generated by the configuration manager 310 25
based upon information received fromthe nedia generator 320 about the
current capability of the nedia generator-320 to generate digital video
"and' infor"matron received- fromthe -12 WO 02/ 07439 PCT/ US01/ 22038

encoder 340 on the types available digital formats supported by the encoder
340. The configuration manager 310 should be updated when there is a
change i n deeder 3paon the t9pesaavaiiahle dipitahfotinats geppotiad by tikXMhcoder dbeMat e
digital video or the encoder 340 to support new digital formats. For
exanpl e, swafigeratbramgeagen3thshoubdbaupiated wheartherds achange ! ihd capadity of citler 5
sound or video information stored with the local store 330 that can be

sel ect ed Htfie ntediageneratos 880 tngagerate digitalgiden entheenceder 30dp sepposigrmedigitalso.
The list of configuration optiqgns 350 may be presented tqQ the user through
any gr aphiosasts.yEerexpmpls; surhea chapse ingthe giedjageapmator 3g@ Bﬂaéfé’@"éu‘fﬁ' addifipnal ysed

e S R} U
list of ¢ ilﬁﬁF’%ﬁr?&ﬁ%%%Tgﬁgte%%t#ﬁéﬁﬁé%téggedabs ?E\e ﬁtsgrySOS,taﬁde;t a ©
570 T ecords sel IR ELodsifion BRfloR M inER: feschiR GRS IRARTTIOTPT o
opt i ons 3§%a@§czﬂ' B hﬁ%ﬁé&[ SRASS art Mdernbhel Phie &rtﬁﬁ%@%%%scﬁéﬁoﬁ?&sé&l

transmtt t he nedi a generator 320 whe he user I ndi cat es t hat
video is t@Qmifiter softiware and operating systems. The list of configuration options 350 may be

10  transmitted to the user over any communication medium, such as the Internet or a proprietary
Intranet. The list of configuration options 350 may be saved by the user 305, and at a later
date be loaded, edited, and saved again.

The configuration manager 310 records selections made by the user 305 from the list
of configuration optioﬁs 350 as user preferences 355. The user preferences 355 are

15 transmitted to the media generator 320 when the user 305 indicates vthat 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 {lusttates, the média g'énei‘éitori*fi 20 loads'thé uset-preferefices 355. ‘Next,
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generated. 1V. MEDI A GENERATOR The nedi a generator 320 is responsible for
generating internediate digital content 360 based upon the user

pref erenc®® BH3439| nt ernedi ate digital content 360 is a serrc@sUDi/2039
unconpressed sinple graphics (typically a series of bitmap files) that
contain the characteristics indicated in the user preferences 355. The
internmedi ate digital content 360 may additionally contain sound if
indicated in the user preferences 355. The nedia generator 320 nay
optionally be operatively connected to a |ocal storage 330, which houses
digital sounds, still pictures, and video. The |ocal storage 330 can be
any conponent well known to 25 those in the art for storing electronic

i nf or mat i onthedigital sesinds, dtill picheres, and videgmeaded to bdtis§it tha regmiretmiants wf tieaser
genei atory320 "loads'tre user -prefererrces' 355. Next, -13 WO 02/07439
PCT/ USQl / 22prsferenceie3 i fpred in losalsterages330 are pleptifiedly themepdia graeratnsedfd Neat,

satisfy the_requirenents of the user _ preferences 355 stored i.n | ocal

storage 330thgmediagsneratar 340 igads the identified sigital squsds.3H8 pigtases, andvideor ey
e L S A e et M e
The user> pr F SpceiERen: SoGHTRR e JoGF pRBBHE 28 1 BTN 10 ARG o |
Ponstr uct - Sl Sl P8 e T4 R Iobif R 3 5T th B Gefbelor fbonptruc
Goner ati g SBLGoRGH ARy B e R knon i ORBA i chd'tk 30th EEXHaREE blkbrgu

graphi cs megylgindbiperhting fahdVeia0idf #3988, gehbling shaped AfPEnlYs, 4Rd HhePRREK,
Inc. or Corel Draw by Corel Corporation.
functionality typical of graphics manipulation software packages, such as AutoCad by
10 AﬁtoDesk, 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 6f 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

‘ir{tem}ediate‘di gital content 360 has_ no fixed 1ength, and is continually generated by the

media geﬁerator 320. In this case the encoder 340 encodes the fntéﬁﬁeaiate-'dig'itél content
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The nedi a generator 320 may al so include functionality to synthesize or
generate sound dynamcally according to input fromthe user 305. The
confi gur woomomwenager 310 nmay present the user 305 confi BOT/@S1ER2038pt i ons
350 to dynam cally generate or record sound. The generated sound may be
stored in the |ocal storage 305 and used by the encoder 340 in 15 the
generation of the segnent of custom zed digital video 365. Finally, the
content arrangenent is saved by the nedia generator 320 as internedi ate
digital content 360. The internediate digital content 360 can be saved in
any format that the encoder 340 can read, such as a series of bitmap
files. The nedia generator 320 nmay use a systemclock to place a-visible
timestanp,_ ip the 20 inter jate digital content 360. This would allow
testers o?sglﬁ%ltbqrﬁf?‘éerdl% i ag%esst emto visually inspect the digital video
during normal play and seek operations to ensure proper functioning of the
digital nedia system According to one_enbodi ment of the present invention,
the internediate digital content 360 ENCOPER i xed | engt h. The

| modi at el y or ToaperpdebI4{ AFRROBNDIR foREmEERE tin eEeh of PRI TRER T
cont | nual MIeGTSERTEtegEERY o HugTariin el d4SH0 TR horPBEBihiat o
pCT/ USa1) gpennct A Wi pvEnddeh Jan M ey pELL R Ry K Sremple 0 e

365 17 om e B B 360, Baced tpon the
format standard, or the ATSC standard.

A suitable encoder for use in the present invention is MegaPEG from Digigami, Inc.
located physically in San Diego, CA, and on the Internet at “www.digigami.com”. Another
10  suitable encoder for use in the present invention is Light Speed MPEG Encoder from Ligos
Technology located physically in San Francisco, CA, and on the Internet at
“www.ligos.com”.
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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5 specified in the user preferences 355. This format may be of any form
For exanple, the -encoded format nmay include MPEG 1, MPEG 2, MPEG 4, AVI,
or Qui ckwome2ombe DVB standard, or the ATSC standard. A BOTA&Wl2o03sncoder
for use in the present invention is MegaPEG from Di gigam, Inc. |ocated
physically in San D ego, CA, and on the Internet at "ww.di gi gam .conf.

Anot her 10 suitable encoder for use in the present invention is Light
Speed MPEG Encoder from Ligos Technol ogy | ocated physically in San

Franci sco, CA, and on the Internet at "www. ligos.conf. In the foregoing
specification, the invention has been described with reference to specific
enbodi nent I i IL., however, be evident that various

nodi ficati m&%&ﬁt‘h&%e‘é may be nmade thereto wi thout departing fromthe
broader spirit and scope of the invention. The specification and draw ngs
are, accordingly, to be regarded in an illustrative rather than a
restrictive sense. -15 WO 02/07439 PCT/US01/22038 VWHAT IS CLAIMED IS: 1 1.
A met hod fdr geremathoddomganerptingh digitdbvidee steeam, comPprNgi ng: 2 at a nedi a
generator, generating internediate digital content based on data that 3

i ndi catgs what @pahRdia dehetatn) giderating fmérchediay digltalwiodtent biseé amdua thedut 4
digitizing an analog video stream 5 transferring internmediate digital.

content sto an encodernqiafgs $halcofRhtioSAdRdiah safinigich] Wilied atrdarh Migogedi at e
digital content into said digital video 7 stream

4 digitizing an analog video stream;

5 transferring intermediate digital content to an encoder; and

6 at said encoder, encoding said intermediate digital content into said digital video
7 stream.

1 2 The method of claim 1, further comprising the following steps that precede said step

2 of generating intermediate digital content at a media generator:
3 presenting a user with a list of available configuration options;
-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 preseﬁted
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 2. The nethod of claim1, further conprising the foll ow ng steps that
precede said step 2 of generating internediate digital content at a nedia
gener at owO 82/pm4esenting a user with a list of avail abl e cpafiuguranison
options; .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 nedia generator; 1 3. The
met hod of claim11, wherein said data that indicates what content to include
in 2 said digital video streamincludes at | east one nenber selected from
the group 3 consisting of. a particular background color, a particular
nunber of objects presented 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 arti& | ar
sound gl aykd duFheigetbpdebeleim | gibereingaidmerna SWMF‘@:‘I’P?F%‘.’L‘ﬂ}é%g@gdi ﬁ) 2 The
met hod of claim1, wherein said nedia generator is operatively connected to
a 2 |@al storlags stosagedsdidbomhl siorogastoring deitrapiestdbimagas er Wed.-| i mages or
video. 1 5. The method of claim4, wherein said step of generating
internediate digital content 2 conprises said nedia generator retrieving
digital pictures, video, or sound fromsaid 3 local storage. 1 6. The

met hod jof g1 al Mle mBfiEh B Blafial kel Rld SETGH Ehbdtind RkahieBliotiglicghinl

content” 27i ncl udes sal I a generator generating at |east one tinestanp

3 f . 1 Wh ' . Sai id
at Toadt one. ¢ soeuinoad PEH:leeeft rfiEdop gl AGRRE, AefRl SoloRas o8

group c3onsi sti n%cglfstorgéer_re said franme-
1 6.  Themethod 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 diéplayed 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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5 is encoded, tine said frane is served by a digital video server, and tine
said frane is -6 displayed by a client. 1 7. The nethod of claim1,
wherein sedd2emep of digitizing said segnent of intermed BCEFUSA/NZS t al
video into said digital video streamincludes digitalizing according to at

| east 3 one nenber selected fromthe group consisting of: the DVB
standard, the ATSC 4 standard, the MPEG 1 standard, the MPEG 2 standard,
the AVI standard, the 5 - QuickTinme standard, and the MPEG 4 standard. -17
WO 02/ 07439 PCT/ US01/ 22038 1 8. The nethod of claim2, wherein said step of
presenting a user with a list of available 2 configuration options is

performed by presentin e.user.wth or. nore.. €S :

et hod bf B af ke mghef of Hag’éﬁdwé?r&‘& st St%?Pa?stISSF“PMn%Q ustr At be RuailhBfe
preferences 2 to a nedia generator is perforned over at |east one nber
sel ect 6 from t ernfighration optiensis perfermpd Sy, Presatingthe LS WithoPe-Or S~ et[l,{’sar y
Intranet. 1 10. The nmethod of claiml, wherein said step of digitizing said
segnent3 of intepagesliate 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, wherein execution of the one or 3 nore sequences of instructions

by one pr gore 5%%9@%&& St GAHSE SwiidiGn 9418 sR JTRafsfirk RS 06 fustOpreftiémeed

the steps of: nmedi'a generator, genefrating intéernediate digital

cont ent, based o For %&’:‘?&\ﬁ: g{éﬁ%ﬁt[ogs i¢ prégf;o%rﬁgf Svelitfeali VAL B¥mBeP sdiBGEHH6m! the B

di gitalzvi deo s

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
24 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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7 digitizing an anal og video stream 8 transferring internedi ate digital
content to an encoder; and 9 at said encoder, encoding said internediate
digital cH®®W7439nto said digital video 10 stream -18 WA NTA28s

PCT/ US01/ 22038 1 12. The conputer-readabl e medi um of claim 11, wherein
execution of the one or nore 2 sequences of instructions by one or nore
processors causes the one or nore 3 processors to performthe follow ng
steps that precede said step of generating 4 internediate digital content
at a nedia generator: 5 presenting a user with a |ist of available
configuration options; 6 recording a set of user preferences which

correspond_to idlist of ailgble .7 configuration tipps sel ected by
o o uber 12 bk Crmpientrdd et of et T divesth sE BBy of R oBE oot
generator; 1 13. The conputer-readabl e nedium of claim11, wherein said
data tBat i ndi 6eAUSBCERIPANSIruCEANSAYONE OF MPES DrgEessprs $ANYS ePNE MPTeo st ream
i ncludes at | east one nenber selected 3 fromthe group consisting of. a

parti c8l ar baclpgcessocs toglerform thepfatlowing steps thatipescedd saidistep pbgansrapingsent ed on
screen, a particular color of objects presented on screen, a 5* particular

shape af obj ectfemicisRe iigialoddnst @6 medial@dhdratort! ar vel ocity of objects 6
presented on screen, and a particul ar sound played during presentation. 1

14. The conput E'Eﬁﬂ%aabﬁs% Fafiaufe of avah1ah i cdda b ioasi d medi a generat or
is 2 oge_rati v_e?’yescon_ ect e%l toaa_{EF oc%l st orcage, saind ljlillgca’l storage storing
el ectr gnic sti lrécord%né TRAGT ud: p\fe':fg%%t:es which correspond to said list of available

7 configuration options selected by said user;

8 transferring said set of user preferences to a media generator;

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 15. The conputer-readabl e nedi um of claim 14, wherein said step of
generating 2 internediate digital content conprises said nedia generator
retrievi modr/gissal pictures, 3 video, or sound from sai dPCDT&H1/22038r age.
-19 WO 02/07439 PCT/US01/22038 1 16. The conputer-readabl e medi um of claim
11, wherein said step of generating . 2 internmediate digital content

i ncl udes said nedia generator generating at |east one 3 tinestanp on one or
nore frames, wherein for each of said one or nore frames said 4 at |east
one tinmestanp indicates at | east one nenber selected fromthe group 5
consisting of. tinme said frame is encoded, tine said frame is served by a
digital video 6 server, and tine said frane is displayed by a client. 1
17. The conputer-readabl e nedium of claim 11, wherein said step of ‘
digitizing said 2 segnment of intermediate digital video i.nto said digita
vi deo btr gém i R8¢ G%B‘%§'W§§11%megﬁuﬁb°g‘3@8} Hi» mereren ?ﬁlh Ft§8§¥ e MEnber
selected fromthe group consisting of: 4 the DVB standard, the ATSC
standa2d, the kREGediate digitalraontenhincivdexsaid mediaggnerator geneRRingf Jeast-aiar d,
the Qui ckTi ne standard, and the MPEG 4 standard. 1 18. The .
conput er - r eadakihstarp dhorefor ehare fratizs, witeesinifor eaeh df saidpnedr mereamedsisgida
user 2 with a list of available configuration options is performed by

presenging the ,URes onk tithestAmPifdieites B 16asV\Eie B3kiBEr selectll frolithe group
conmput er -r eadabl e nedi um of Claim 11, wherein said step of transferring

said set 2 of user. pref : LR tH8NeE b SsePRdMR R Sit) WRieoat
| east Dne rrenbé’?gsguélglog'ctﬁég%go%ﬁént%ﬁgeﬁgh‘% consgfrl&%aﬁszsf: tfrlgal n érneteoand

apr Op%l etary lsQrtwr;.r?grei‘é t'irne_sazli% 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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WO 02/ 07439 PCT/ US01/ 22038 1 20. The conputer-readabl e nmedium of claim11,
wherein said step of digitizing said 2 segnent of internediate digital

vi deo i ntvoosAd@3di gital video streamoccurs in real 3 tiP€T/UR0I2ZR038A system
for generating digital content, conprising: 2 a nedia generator neans for
generating said digital content based upon data 3 indicating howto
configure said digital content; and 4 an encoder neans for encoding said
digital content based upon said data indicating 5 howto configure said
digital content, wherein said encoder is operatively 6 connected to said
medi a generator. 1 22. The apparatus of claim?21, further conprising: 2 a
configuration nmanager neans for recording sai data,'ndic€&jng.homﬁ o]

confi gre203 sZhelceinputerreadahle madium pleslaimnl 1s yhgremyiaid §16p 8t M8HZMET Al er i s
operatively 4 connected to said nedia generator; 1 23. The apparatus of
claim21, wher eigmenabfiinttamadiatectigitel ividgo fimevseid digitel vidge stream ecqyrgngedl 2
content includes at |east one nenber selected fromthe group consisting of
a 3 pagticul ar tjgrckground col or, a particul ar nunber of objects presented
on screen, a 4 - particular color of objects presented on screen, a
particul ar shape of objects presented 5 on screen, a particular velocity

of objects presented on screen, and a particular sound 6 played during
present at i

D1 - nbr o e o A BERSIGRE SRESReR Balfeg ) 1o apperatus of claim

2 a media generator means for generating said digital content based upon data
-3 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.  The apparatus 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.

21-



2 connected to a |local storage, whereby. said | ocal storage stores digital
pi ctures, sound, 3 and video, and said nedia generator neans retrieves

el ect r oniwodd/gi4sal pictures, sound, 4 or video from sai dPCDT81/203%r age i n
generating said digital content. 1 25. The apparatus of claim 21, wherein
said data indicating how to configure said digital 2 content includes said
medi a generator generating at | east one tinestanp on one or 3 nore franes,
wherein for each of said one or nore franmes said at | east one tinmestanp 4
i ndi cates at | east one nenber selected fromthe group consisting of: tine
said frane 5 is encoded, tine said frame is served by a digital video .
server, and tine said frane is_ 6 displayed by a client. 1 26.. The

appar af us 26f CIT&E@PQaI?Wﬁ'éP@%%»aW%PT@%QWW%?&FF%W%WWF@We sai d
digital 2 content includes said encoding neans encoding said digital

cont en? accor dicogndetedab adotad sivtagenehérebynsaid behletorage storsmdigital pietings, sound,
consisting of. the DVB standard, the ATSC 4 standard, the MPEG 1 standard,
the MPEG 2 st angakslieo! 1 sAM mediapeisrstor ineensreltvekdlectonid digilalrpdctums dsotihé,
MPEG 4 standard. 1 27. The apparatus of claim 22, where said configuration
managey neans r kdd ftPs b Fold i idifa] serbatgur e said digital
contenf‘ by presog%ﬁeggrozﬁhiggr W ttﬁr')ag%gfj%@%%dé@gsﬁg‘ﬁc\%% pages. -22 WO 02/07439
PCT/ US01/ 22038 1 28. The apparatus of claim?21, where said information
received fromthe configuration 2 manager neans in transmtted over at

| east one nmenber fromthe group.consistinpg,of: .3 the Intern and.a .. .
propri ét ardp- netsrappargtus@f clpﬁg%épwg?rg{qﬁglcg@t%pg} ipg hoyjie Fon '%Saé‘i(d,’(%f%g

means operates in real tine.

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 more

3 web pages.

-22.



-23

WO 02/07439 PCT/US01/22038

28.

29.

The apparatus of claim 21, where said information received from the configuration
manager means in transmitted over at least one member from the group consisting of:

the Internet and a proprietary network.

The apparatus of claim 21, where said encoding means operates in real time.
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