1 2 JAN 2005 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
invention relates to a nmethod and apparatus for processing aUPPOJﬁngﬂg

i nformati on, and nore specifically, to a method and apparatus for dynanic
digital conygnberseeneration for presentation by a digitalp bﬁzz&ﬁ;rver- 5
BACKGROUND OF THE I NVENTION In recent years, the nmedia 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

vi deo has becone increasingly prevalent in today's society. This phenonenon
Is not wthout warrant, as digital video provides nunerous advantages over
anal og video. As users 10 of the popular DVD format well know, digital

video does n@iyMRAIGOENERAMIORRFEVESEGEONTENTHGR PREEERTATION 8YsA Mubiaer be
delivered for presentation all at oncegrgagygwhen | oaded by a DVD player, or

delivered in a stream as needed. Today, digital nedia systens are avail abl e
to deliver and present digital content to viewers in increasing nunbers.
However, the-digital content needed to devel op and test these digital

nedi a syst enBIELD QR THEINVENTEMNy. 15 Digital video is often first recorded
in traditi | | for Lt i d digitLzed, d d
nto a digrial T oeRtesTaenin e PRt S coRm e o B S a g
pl ayback. Fo e el Snd st SebclRERN WU BSmYBhdd @g%%?&%ﬁxcai QohtBni! he

art, a show broadcast over anal og tel evision y be convert into a
di gi tal for ngeneaion sl pigseatatiaybyedigitalinhedth sarveencoder .

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 m 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 2 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 fof either testing or commercial purposes.
The intellectual property rights of the oﬁgiﬁal owners of the analqg vic-leo‘must be respected,
and only those individuals who have obtained the rights to the analog media presentation are

“anthorized to s The ;onverteddlgtalp;esen'tatxon for private el _
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20 However, while the practice of converting anal og video presentations
into digital formmy be well understood, it is not practical ,for ei talae
testing or comrercial purposes. The intellectual property ri gﬂtzJﬁ t @é
original owners of the analog video nust be respected, and only those

i ndi vi dual swohgohsyve obtained the rights to the anal og mpgiraispiBggnt ation
are authorized to use the converted digital presentation for private use.
.11 2 JAN 2005 WD 02/ 07439 PCT/ USO /22038 During testing of a digital
media system it is necessary to have anple anmounts of digital video to
sufficiently test all conponents of the digital nedia system Prior
attenpts to generate substantial anounts of digital content to facilitate
systemtesting have met with limted success. As nentioned earlier,
digitalizing anal.og video is cost prohibitive, due to 5 the |icensing of

i ntel | ectual propaiing tesipaef 2 digital medip sysieny, itdy Regpssay k/have ApRlgIMmeEes of or

di gi I ' , i | abl in, I by [
nel't hor el |S8E Fe Paptgienly R ficafibShenins e e B RuBP aglemt RER ifrisiriance
of a_di gi t al 2yl R oS bARKial LA ROfliRRld 5 Rom BEHly 1?8 riefSlan | or war d

or remnd is [ ' ut specific ténporal Tnformation

Ifficult at best w
visible in jihednasaniatmaionddtaicf, diptaliie dinalog fidabd isadstRohibitied, daketot he
time the presentation was 10 encoded, the time the presentation was

del i ver e bythe hieensing okintelleptupl pioperty. fdsa, Awit prrerd originplbtreontgmplataddet digithl by t he
g.accuracy

o Wi housweh SR | LA S ke 05 et e hoscqur ooy
S S B 8 S G0 gl el P 1
digital nedia fissfdeVBd opfewihdis Gificull 4 B&t Witbad eRsificngupddlEnfbnatios @1sibhf in
standards for transmtting conpressed digitized video over broadcast
i ndustry tr dhepiessntagon. Such temporal information may include the time the presentation was
. 180  encoded, the time the presentation was delivered by the server, and the time the presentation
was received by the client. Withount such information, it is difficult to determine the accuracy
of a fast forward or rewind operétion, or the lag time in the digital mec_lia system when
delivering frames of video.
Content for di ﬁml 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 s
another standard for transmitting video that is used primarily in digital high definition
20  television (HDTV), standard definition television (SDTV), data broadcasting, muiti-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”.
m 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 include other standards such as MPEG-1, MPEG-2, real player, or AVI,
s there are riumserows digital media standdnds, and ihaf sismber will Tikely only gow in fhe”
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channel s, such as cable, satellite, or terrestrial transm ssions. Further

I nf ormati on about the DVB standard naybe obtained at the Inter1n t web
address "www. dvb.org". ATSC is another standard for transmtti ng JANeD5
that is used primarily in digital high definition 20 television (HDTV),

st andar d dedonbbtn tel evision (SDTV), data broadcasti ng,pcifishi/zglaannel
surround-sound audi o, and satellite direct-to-honme broadcasting. Further

i nformati on on the ATSC standard rmay be found at the Internet web address
"www. at sc. org”. Anal og video 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 naybe selectively 25 inplenented by the encoder
during the digitization process are not limted to the -above exanples, and
may include gther . E JLeal or AVl .
As there ar ew#dﬁa%}usgtﬂg%ﬁ%ﬁ 3?&%(%??%’”&@;%%9‘&‘55 n%\iga St"ﬁglﬁ cﬂ%l%%}é?é 19 yir kel y
- only grow i Nofihnar ftanblaris $AMNactBRMAQBR/ 07439 PCT/ USO1/ 22038 comi ng years,
the need to generate content for & digital nedia systemconformng to a

vari ety of formhmshtandasdof penkiating estredntogt fyr gdigital medizspstém haichotigetof
generating test content for a digital nedia systemhave not net the needs
of desi gner sthepepds efdesignerpinddpsiirs of digitalimgdia yystemps Forenampleapis commase conmon
5 met hod for nerating,.a sui.te . of test .content invalves the recording of
or i gi nal “andPBECGROGEriBg § Bifef st B yollys e tehriban 6 el anplogadea,
clock, W th enelaRdantnifESs e b Qiifibny o RO Olthdald v Ufted 3L N0
analog recording 1nto a digital Tormat. ile this method does not réquire
t he |icensi ngddigitisigethé fehiltind analogRedotding iak digitdl fotinaly Whitetigeidthodfdoes
broadcast television would, it is still riddled with problens. First, as
wi th any di giot regeige the lireging of intelleetudl mppenty; @s digitigmg asegimspt pflieadgesti on in the

lit f digital video.presentati . b iS50l ated.tq t di gi tal
Tedi o Syst enPoseot nEE BisPR PR R bR Tt et gl e

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 fest the constraints of the digital
media system by being ricI; 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 infonnatio.n 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. Bowever, 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 do ot begin to address. Withéit varying the content ir the digital-content
3



original analog video. Second, digital test content should test the
constraints of the digital nedia systemby being rich in colfr, 3&rnd“-and
novi ng obj ects. Such conditions are inpractical to record in géﬂ i £4l5wi t h
a standard VHS video recorder. Third, without 15 information identifying
each frame ofoedagidal video, it is difficult to test scanpéﬁﬁﬁﬁﬁﬁﬁ§s.a$
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 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
presentation - 20 throughout the digital nmedia system Another approach in
obtaining test content is to use a selection of pre-generated digital
sanpl es, sucbpmplestii B deshapaiie] iblsidiffionlt toteasurnithet the fill splnimment prablenasdbidttai on t o
encountering.th obl ens nenti oned ahove of |icensing intellectual

il o hase

property, antigf SR GV P ATAY CopRvefer of¥ 15¥t5h t Adsitionply sachof thess selsgtions o

VAl ue " as PTG REER PR kL BRGp UG R BARAE o T B B

possi bl e  exhausiliMe MigitaIq@kat@l | the possible real world scenarios, which
the small sanplings of digital video available do not begin to address.
Wt hout varying tGgercihaimefficiennics hithelbwgrentinethodbiligital Sonteht debdtafind nd\O

02/ 07439 PCT/ US01/ 22038 sanples in the test suite, it is difficult to
ensure that terinss there hapleen alonedelt peedfheratore, Futa methodios ppnararnys foeesneretingr nay

encount er haye.. .tested .. Additional | each.of f.hes | ections of
pr e- gener at eﬁ%&%ﬁ&g cé’éﬁ"bﬁ%% a?ésre?sfir}g al?é’ 38?1‘%5 Gﬁfé?si‘%ﬁa Sﬁﬁﬁe&aﬂg% Il not
serve the neggbhlaGnethddr sfitdnt LRI AMoicheto éoaﬁg{g{s fhe cantlt\68 theldi}ftal video to test

inefficiencies of the current nmethod of digi content generation an
all components of the digital video system as well as encode the digital video in a variety of .

10 digi.tal formats.



testing, there has been a long felt need, therefore, for a nethod or
apparatus for generating original digital content that addresses the above
needs for testing a digital media system Such a nmethod or sﬁé' hefijbd
allow one to configure the content of the digital video to test al
conmponent s Wb obA3gli gital video systemas well as encode gchifshli :ﬁg al video
inavariety of . 10 digital formats. -4 1 2 JAN 2005 WO 02/0%

PCT/ US01/ 22038 SUMVARY OF THE | NVENTI ON A net hod and apparatus for

dynami cally generating digital content is described. According to a
primary aspect of the invention, a configuration nmanager presents
configuration options to a user corresponding to the content of a digital
vi deo presentation. 5 The configuration manager records sel ected
configuration options as user preferences. The wuser preferences are
transferr ed SUMRARIOR THEBNENTIONwhI ch generates intermediate video

content according to the received user preferences., The geg@g{eat_d
i nternediate vi déon@tbqﬂ@dtappqr@ua feeAynamigslly genceay ng 6‘35?4 CIﬁaﬁ‘ilch

d th t di at, d nt.ent t fied
The user | pr chEPEiEdss PROAHASLAITF Hribetarsaich Hagpdel RO (1% he
medi h
medi a geper fcgﬁﬁ%?%fégrﬁgﬁ)&? rtcfi hé,é?{:lclifr g@ﬁﬁﬁg@é &4 c&ﬂerﬁ‘of £Ei3ital Sideb pRSentalidh.C

houses di gi d sound. The “configuration manager

present s st heryd e6ifightatibn iafagepieberds defeckd Icﬁfﬂgufhtlgn bptonp actser eefetenddssThevi deo,
and sound housed in the |ocal storage in generating the HEMldlgéta|

content. 1 XsdAxfaenssnoteastordioa BRIERBESaRVhTh grrergtes frigrnysaia

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.



PCT/ US01/ 22038 The present invention is illustrated by way of exanple, and
not by 'way of limtation, in the figures of the acconpanying ertvaA]MsQﬂg@d
in which like reference numerals refer to 5 simlar elenents and in which:
Figure 1 is a block diagramthat illustrates a conputer system upon which
an enbodi nwatozefst he invention may be inplenented; Fi gurgpyde$RsP! ock
diagramillustrating the functional conponents of a digital nedia

generator according to an enbodi nent of the present invention; and 10
Figure 3 is a flowchart illustrating the steps of generating internediate
digital content. 1 2 JAN 2005 WD 02/07439 PCTI USO /22038 DETAI LED

DESCRI PTI ON OF THE PREFERRED EVMBODI MENT In the foll ow ng description, for

t he purposes of explanation, nunmerous specific details are set forth in
order to provide a thorough understanding of the present invention. It wll
be apparentgrigp\WRiseRIPTONOE TRE DR EW NGt he art that the present invention
maybe practiced without 5 these specific details. In other instances,

wel | - known structures and devices are shown in block diagramformin order
to avoi d unnecessarily obscuring the present invention. In the follow ng
description, theThapicsasinrvention isoHusteted by wae ofiexamples and @hbléwax‘éfdlt@“mﬁéadl ngs

e e ool o g STV OYERML BV 1L G OV
5  similar elem_ents and in which:
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 1 -2 JAN 2005 WO 02/07439 PCT/ US01/22035 1.
HARDWARE OVERVI EW Figure 1 is a block diagramthat illustrates %Hﬁuter
system 100 upon which an enbodi nent of the invention nmaybe inplle Hc2005
Comput er system 100 includes a bus 102 or other conmunication nmechani sm
for communi watozgse nformation, and a processor 104 coupl eghydusphbiisPus 102
for processing information. Conputer system 100 al so includes a nmain nenory
106, such as a random access nenory (RAM or other dynani c storage device,
coupled to bus 102 for storing information and instructions to be executed
by processor 104. Main nenory 106 al so nay be used for storing tenporary
vari ables or other internediate information during execution of
instructions to be executed by processor 104. Conputer system 100 further
10 includes a read only nenory (ROV) 108 or other static storage device
coupl ed to DEBALED HESCRIPTION OF THEPREFERROD BMBODIENTI NSt ructions for
processor 104. A storage device 110, such as a magnetic disk or optical

di sk, is provi déuithafiellopingriesaiption, forsthd fRpses oRdxplanatipn] minterai sperificadethils

i nstructions. yter, system 100 may be coupled via bus 102 to a display
112, such &% sétcg)g}f)‘ ARy prder 19 grgy %%eu%mﬂyrﬁm&g ofi thpprasentigventipnr Kl be to a

t ' t ' i neludi | ph d other k ,
"< Coupl et PerafrdorBH R U e ol B B O et b arire Lt one

L prOCeS S hesd GiboifiABME In biteeindindis FenlihBh R Carld HofilsS0Y GO 01 116,

such as a nouse, a trackball, or cursor direction keys tor comunicating
di recti on ibidch dizgtaimoform émetderdomeridlusebectilpotscithgiiofgesatnvehdn.and f or

controlling cursot{‘ mﬁvemant on display 112. .
In the following description, the various functions shall be discussed under topic

headings that appear in the following order:

L HARDWARE OVERVIEW
FUNCTIONAL OPERATION
CONFIGURATION MANAGER
MEDIA GENERATOR
SOFTWARE ENCODER

i0
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20 This input device typically has two degrees of freedomin two axes,

first axis (e.g., x) and a second axis (e.g., y), that alloml?lééﬁfé é;ie

to specify positions in a plane. The invention is related to t

conput er system 100 for generating a digital video content. According to
one enbodi nwote20f43d he i nvention, a digital video content de§ushiRygded by
conputer system 100 in response to processor 104 executing one or nore 25
sequences of one or nore instructions contained in nmain nenory 106. Such
instructions may be read into main nmenory 106 from anot her
conput er -r eadabl e medi um such as storage device 11 6 - Execution of the
sequences of instructions contained in main nenory -8 1 2 JAN 2005 WD

02/ 07439 PCT/ US01/ 22038 106 causes processor 104 to performthe process
st eps described herein. In al.IRARBWARE O¥EBYIEWent s, hard-mﬁred circuitry
may be used in placepg% I n conb nation with soft I nstructions to

i npl enent  t heFigApdrif Ckff"ﬁ&’?n Fﬁtéh‘i%‘mﬁ?’tefﬁét% P’E)W énot |inited
to any speg)? il ) g%:ﬂ@e%ﬁgn ﬂ{ it Cb&ﬁ érr st%ﬁ'?oogﬁ fabus §%2'I'&e

execut i O uences O ctirons I’ ice t

i nventi 0r&rﬂ&?&ﬁmﬂﬁ&mbﬁnea{ahgﬁlrreﬁco@mn@u&hﬁgin%rﬁﬁﬁwwaﬁwﬁs@mlw&upme

sequences of instructions required to practice the invention may be

per f omeadvithybua 148 for ploctsying inferomfion. eCorspstrepseni 00) darindudesd main memonyl
network 122, connected to the Internet 128, or otherw se in data

conmuni ¢ d0f.cuchstarrandemcascess memory|@Ap)or W""é@?ﬁpﬁfﬂ%&e dewispaprRiedigdiunt as

T R T M AV Mg e M,
forms, ings 9196 Ry Qy&seﬂ ®r stokifth teﬁqm 59,[ vARBreY & cihér h@erm%akh@,mfuﬁﬁ%h lageikgedi a,
and transm ssion nedia. Non-volatile nedia includes, for exanple, optical
or magnetekeutbsdfinstmtiddns &sbesdxewdgkby processor 104. Computer system 100 further
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
ﬁlagnetic disk or optical disk, is provided and coupled to bus 102 for gtoﬁng information and
instructions.
Computer sysfcm 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 162 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 contaified in main memory 106. Such instructions
may be read mto main memory 106 from another computer~readable medlum, such as

storage devme 1 10 Executlon of the sequencw of 1nstruct10ns contamed in main memory

-8-



device 110. Volatile nedia includes dynam c nenory, such as main nenory
106. 15 Transni ssion nedia includes coaxi al cables, copper wire qrg:ldjm‘p?ﬁnS
optics, including the wires that conprise bus 102. Transmi ssion nedi'a &an
al so take the formof acoustic or |ight waves, such as those generated
during radi womaeasand i nfra-red data comruni cati ons. Conmf/dseismss0f
conput er -readabl e nedi a i nclude, for exanple, a floppy disk, a flexible

di sk, hard di sk, magnetic tape, or any other nagnetic nedium a CD-ROM any
other 20 optical medium punchcards, papertape, any other physical nedium
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 medi um from which a conputer can read. Various fornms of conputer
readabl e ' IR ' | ' | SHAMED of one or
nore inst mgéts?%ns trgéf)éro gg(gehsﬁs‘??rﬂfghtﬁ?@rroxéésg %g%ﬁ%%%&@é{rgg‘xg‘npl e,ﬁgfehe 25

i nstruct i oRfmbb@Ehehtd] Hatdvirdd ARuBS nidy®d voel iA plABOINR irCcotibidation with cEmire
conputer. The renote conputer can load the instructions into its dynamc
menory and issémctionh o impimentthé tventpne Thes, embédiperinef the meention arg not limidlein A
nodem | ocal to conputer _system 100 can receive the data on -9 12 JAN 2U05
WO 02/ 074390WPQ&‘&@’G@%WW@Y%%WMWH@OW'U% an infra red

B

det ect of .can recCeive T

appropri at e fetfoinied bg%%ﬂlgl%lc% ufeP§/s@a l@opﬁh@%?uéﬁ%-of%&ué&ﬁs hitdgas the
data to main nenory 106, from which ™ processor 104 retrieves and executes

t he i nst r ugtdcticesthe iblvention stay be performed by e piverdityof computersystempl 0 cb@fechad o
optionally _ be stored on storage _device 110 either before or after execution
by pr ocesdeel repwork didnsonnseted insthe it 13§, op othprisede dats compmpRiFRtOR Mithn

i nterface 11 %Qubl ed to bus 102.
€ach other.

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 fnedia includes dynamic mf;lnory, 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 medium, a-CD-ROM, any other
20  optical medium, puncheards, 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 initiaily be carried on a magnetic disk of a remote computer. The remote
computer cat load the instructions into its dynamic memory and send the instructions overa
teié:l-ﬁhon; llir.te usmg a 1;odem Amodem locz;I to computer syﬁit;n{:ibb caﬁ x}ece-iwéé &16 d;';ﬁ; o'n"

-



Conmuni cation interface 118 provides a two-way data conmuni cation coupling
to a network |ink 120 that is connected to a |ocal network 122. gfr e
exanpl e, comunication interface 118 10 may be an integrated se? 'CQQJme
digital network (I1SDN) card or a nodemto provide a data communi cation
connecti on wew/osesrespondi ng type of tel ephone line. As ghgidagszosxanpl e,
comuni cation interface 118 nay be a | ocal area network (LAN) card to
provi de a data conmunication connection to a conpatible LAN. Wrel ess

i nks may al so be inplenented. In any such inplenentation, comunication

i nterface 118 sends and receives electrical, 15 el ectromagnetic or optical
signals that carry digital data streans representing various types of

i nformati on. Network link 120 typically provides data comuni cati on through

one or Nor gheltelbpdhkBne dnd ubd ficinfriladdaradanites cofveft dRXAMEIL @n infRL@kikndi] Ak 120
may provide a connection through local network 122 to a host conputer 124

or to dat airdiggiepéesertorsprereativeithp data partied imrtheinfrSevdwsigmel 2d appropiiaieciruit$P) 126.
| SP 126 in turn proyvides data conmmuni cation services through the world

wi de packeCaRiics A Vo rBrdUsireHbG s IATBHP remons e iom g t he
“Internet” le8oor 109 ?&{ie@?%ﬂ@é@cujfz%he?‘lﬁ%dc%n%f ?&ﬁ/et: idalis%u?q[tigﬁ} rgcéu\ze% b??g%%f; ' C.?.lh .

el ect ron'agﬁet IC Oor optica I gnal's car S

si gnal sst haRBoR 108Sndpticially BELARA IS sBRge HAceSt 0 RRke bORrd R AR dectibily 120
and through conmuni cation interface 118, which carry the digital data to

and from 2procesapuér system 100, are exenplary fornms of carrier waves
transporting the informati on. Conputer system 100 can send nessages and

recei ve data, iFRORRIE SYpiesr Hipraksminclisies 2 eqmranniggtioniaterfasadd B Reupled tobus @2« | i nk

420,20, RGN A R0 o B P b S RS 0
Program Cofigk {20fthaR R BRRkied f 4 195k BEREkAND. For example, communication interface 118
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 hnplementaﬁon, 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, wilich carry the digital data to and from

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

qu;p_ut_fzr: system 100 caﬁx}.send_mgss_age‘s and recci_\ff_s data, ip:cluding program code, _
through the ne:cworic(s), nel-w;rk hnkl 26 and ;c;ﬁ;nuﬁiéaﬁon mterface ilS. _Inﬂwlnternet s
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through Internet 128, ISP 126, |ocal network 122 and communi cati on
interface 118 The recei ved code may be executed by processor 104 qs%ijANSﬂ"
received, and/or stored in storage device 110, or other non-vol atiTé <iid
storage for |ater execution. In this manner, conputer 5 system 100 rmay
obt ai n appl MW&a200439code in the formof a carrier wave. Hawi¥gseifiess

descri bed the physical environnent upon which the invention may be
practiced, the fractional overview of the invention will now be presented.
11. FUNCTI ONAL OVERVIEWFigure 2 is a block diagramillustrating a digital
medi a generator 300 according to a 10 principal aspect of the invention.
As shown therein, a digital nedia generator 300 includes a configuration
manager 310, a nedia generator 320, an optional |ocal storage 330, and an

encoder 34Q(xarpleaservaOi30mple trandndt raquekted frograingbdeofor agblicagengvatar 300
through the configuration manger 310. The configuration manger 310 is

responsi bl dhfough Inerwel28; 1 12hdocal meswork 22 spdcpmmupicationdaterdaspl 1%ur at i on
tions 350 whi X dt [ i,ch a, 155, t of .
bt o zed i i THF ORI PdREet i BRI ON PTosRE OF iR A SR Hn ager
310 h . hi [
exc a@éﬁ?@g%p@%% 1"1’0,&0})4%&4{5&%‘1@}%?&%%&& OB ﬁ%ﬁ?ﬂ%e?’%%g%ﬁer_rhe

determne t tion configuration options

conf i gursat i s@feriBIRESY obda® applicatiol Sodehi@ths GrRiGif b @trier®@ale. by the user 305 from
the list of configuration options 350 as user preferences 355, which are

transnmitted to FHhengtus desgubred thetphysi@Pevirognephepomydiich thensentivomagho i s
responsi ble fqr generating internediate digital .content, 360 based upon the
user preferpé%'é"g’§S§“°W?@PWWW§@@PWB?H@@@OWPE@3’E%M ed to | ocal
storage 330. The local storage 330 stores digital sounds, still pictures,
and video which are used by the nedi a 320 _in generating

intermediate digital content 360 Ewﬁmtpg’%%w al content 360
Cont 21 he SR 63480l BB B bR o e "
O APR38R, gt
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 st 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 storés 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  yettobe encoded in the desired digital format. After the media generator 320 generates
‘intermediate digifal content 360, it is :ﬁaﬁsfé}r'e&;"-hrloﬁ'g‘ with the usef préferénces 355,10 the .
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-11 1 2 JAN 20U5 WD 02/ 07439 PCT/ US01/ 22038 encoder 340. Internediate
digital content 360 may be transferred in real time, or asyncgggq@g§t¥
over a network link 120 or transferred via a portable storage iTe. W%
encoder 340 is responsible for generating the segnent of custom zed digital
vi deo 365 f munzioM3er nedi ate digital content 360 based upopcitighihisdrat
specified in the user 5 preferences 355. The segnent of custom zed digital
video 365 nmay thereafter be used to test a digital nedia system After
havi ng now descri bed the functional overview of the digital nedia generator
300 in general, the configuration nmanager 310, nedi a generator 320, and
encoder 340 will now each be explained in further detail in the foll ow ng
sections. 10 I11. CONFI GURATI ON MANAGER As previously explained, the
configuration mang sible _for presenti t he user 305 with a

310 i
list of confiﬁ‘ﬁﬁ’d&fgr %ﬁﬁ%?éee%%%ﬁ]mtﬁfwmﬁﬁ%mgf‘n realdier ot n whi ch

the segnent o ) L Q. L&l yi 365 d fl d, A typical
l'ist of conf%s ucﬁg’%lg%glrf %%f ?g%{@%gﬂmllg@ ﬁ%fe%ggwggggﬁ%tlé ﬁélslrrrafgetdeeal cF‘o_:
altering the backgheunddirB4bhfredraniibld &R pefrhtiipithiOselibnt BY BRRImiAl BRIECt S

di splayed in the video, altering the shape of the objects displayed in the
vi deo, alt erividect368 fiood intermddidtddigitdl @peant 360 bived uphahe fomhitapecifipdtiinthevigdroci ty
of the shapes in the video, altering the trajectory of the shapes in the
vi deo, i ndl udirefgreaces g dThetsegrasat of custornizeg digital video3 &S maythereadier bersed todestidi ng
a tinmestanp in,the video. The user 305 may also indicate in the list of
configurati orfl%ﬁlfai?gﬁgmé%en?'i me zones in 20 which various parts of the
system are si nul atgd, hRQRRMAISBeribli iR fbr%i_ iBhATBLdrPiBw Yr e d?gtﬁta}ﬁ&g%géﬁeraw?e

medi a generator 320 to generate Iinternediate digital content to test
t hese condi t i393sn general, the configuration manager 310, media generator 320, and encoder 340 will

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

10 III. 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 ooﬁﬁguration 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 1S gencraté Higifal video and infofmation feceived from the -
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Additionally, to aid in the scan operations, the list of configuration
options 350 may include rate control markers, which alter the ba @Wg,
color briefly at set tine intervals. The list of configuration ogtl &‘05
is generated by the configuration manager 310 25 based upon infornmation

recei ved frd¥R#ME43%edi a generator 320 about the current cappBidizbasg Of the
nmedi a- generator 320 to generate digital video and information received from
the -12 1 2 JAN Z65 WO 02/07439 PCT/ US01/ 22038 encoder 340 on the types

avai lable digital formats supported by the encoder 340. The configuration
manager 310 shoul d be updated when there is a change in the capacity of
either the nedia generator 320 to generate digital video or the encoder
340 to support new digital formats. For exanple, such a change in the

medi a gener ator Lncl ddi ti.qnal .5 sound, o Vvideo jnformation
stored with %rﬁcgd%ég%f)@éegpes g‘%ga@ﬁgwt@gﬁ“ﬁg sélgﬁ’c’étfggﬂﬁ‘ﬁfn?oﬁﬁrﬁ eftB®305 jn
generating i | e AL ALl o] : | Helg)
options 350 %@%ﬁ%@g&:‘?&bﬂo t he Isﬁé,atgtf étﬁﬁ?%%%ﬁ léaé‘n‘%]Itm r%ﬁk@gﬁ&ggﬁ%ﬁa
interface, stheimedia ganerdtot 320ne penseite 4igige video bR Encube 3401 sSUPFBFDEWAEETANA

comput er software and operating systems. The list of configuration options
350 may be 1fprmatanBoriekarpletsych hehapgasin theunedingeperstondinesintlode sdditional such

as the Internet.or.a proprigta Intrapet. The |ist of configuration
opti ons 3%0 FAR0d Brewélegﬁ)’ggﬁifwflﬁﬁxﬂs‘@& éﬂ cal st %0 %ﬂtl‘%’féﬁ"se eﬁ?flgyﬂli’ YseFaded,
edited, and Wge&ﬁfi’iﬁgig%&?:ﬁ%ﬁﬂhi%iﬂij%o?&eh%oﬁa”ager 310 records sel ections

made by the user 305 f configuration options 350 as user
preferences 355. Thedistufesniiyutiion 6pERSs 350hapbepréfented & GFhic Bl shite nedi a

generator 320 when the user 305 indicates that video is to be generated.
graphical user interface, such as an Internet web page or those used by common personal
computer software and operating systems. The list of configuration options 350 may be
10 transmitted to the user over any communication medjurm, 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 optioris 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 fesponsibie 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 Tllusizates, te media genchator$20 Yoads the user prFeréioas'35s. ‘Next
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W MEDI A GENERATOR The nedi a generator 320 is responsible for generating
internedi ate digital content 360 based upon the user preferences 355.
Internmediate digital content 360 is a series of 20 unconpressed |dqumgo
gr aphi cs (txglcally a series of bitmap files) that contain the

charact eri stW@8%47%#i cated i n the user preferences 355. Thecigtanagpd ate
digital content 360 may additionally contain sound if indicated in the
user preferences 355. The nedia generator 320 may 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 information, such as
a database. As Figure 3 illustrates, the nedia generator 320 | oads the user

pref erences 3{1,@ mdslélllapJM@%g gm\l/ggdg g ggthg%%sou?? %8usgrhe

digital sounds, 20 heeq

requirenments p;fefdréheesLESS @tordﬂrlﬁi&ﬁﬁ?&ﬁ‘g% 330 ﬁre?Héh'hﬁQd by¥hb Rfedta g%&it&%(}?’glgxt?r € s
oa

identified by the media generator 320. Next, the 'nedia generator

the identifi edxecnegtatmerstomms)ads thel ilentiffied digital soaidg] still grfures@aviddoo @A, t he
medi a generat %Puses t hese d| g| tal sounds, still pictures, and video to
create 5 the S}E@(EMSF éwtﬁlﬁom sti pictyrese fwt Gdmes cB856. | n

dditi t t.h till d f | |
Storage 330, ?’Eg&ﬁe%. ket Bpechdin e yieorctiebacsb iy v niim %I%dtﬂigﬁpﬁ;agg]% of
the wel | knowhe§&RInGQd61 bﬂ&nﬁé%earﬁrﬁdeo%‘bmoéﬁ sﬁﬁ%@%(ﬁ%e%&i%ﬂ%gtgr at

i ncorporating and mani pul ati ng text, generati apes” a gures

ot her such f digitdl comierit iirt anytof fieovadl! Lmbwgmﬂioti@ﬁtﬁ@dﬁ,mdh&& chiging bh
packages, such_as, Aut oCad b% 10, Aut oDesk, Inc. or Corel Draw by reI

Cor por at i on. celrs: ineRTpPoratiig e magivultiog tenly gerlering shapesciad figwees, ianhathértsyuck o
synt hesi ze Orfug&{oggl% %/pzcal 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 rttay 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
mtermedtate dlg1ta1 content 360 has no ﬁxed length, and is contlnually generated by the
mecha generator 320 Tn th1s case the encoder 340 encodes the mtenned:ate d1g1ta1 content
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sound dynam cally according to input fromthe user 305. The configuration
manager 310 nmay present the user 305 configuration options 350 gq% i
dynam cally generate or record sound. The generated sound may b t%ﬁ%&zp%
the | ocal storage 305 and used by the encoder 340 in 15 the generation of

t he segnment WéXo26us® om zed digital video 365. Finally, thepqorkeioss
arrangenent is saved by the nedia generator 320 as internediate 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 nedi a generator 320 may use a systemclock to place a visible
timestarnp in the 20 internediate digital content 360. This would all ow
testers of the digital nedia systemto visually inspect the digital video
during normal play and seek operations to ensure proper functioning of the
di gi tal nedi¥%0syiisarceived doredi thge.t 0 one enbodi nent of the present invention,
the internediate digital content 360 is of a fixed length. The |
internediate digital content 360 may be transferred to 25 the encoder 340
i nmedi ately or saved for transfer at VaENGIODERlate. In anot her enbodi nent,

the internmediate digital content 360 has no fixed length, and is .
continual |y genefThe envodsr 340 és responsitle fu genesmtivg thesgement of pystomized igikh encoder

340 d t, [ di ate di.gital .cont ‘4 2 Q 02/ 07439
B Ee o i a8 i e b e Blea bR Yl v tho ool ARERRAE 021 071
340 is respansiflan iiusdGRatahda9ss. hﬂ1i§ﬁﬂﬂ§il@ﬁay% om?fem.zmt efhsfiplt,ahe Vi deo

365 fromthe“segnent of i'nternediate digital Vvideo 360 based upon the

format 5 spesidded thrindt hieintiaés MPESEE MIEGS, MBBG-4] AV, dr@uickTimgyhddVBf any
form For exanple, the
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 Intemet at
“www.ligos.com”.
In the foregoing specification, the invention has been described with reference to
specific embodiments thereof. 1t 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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encoded format may include MPEG 1, MPEG 2, MPEG 4, AVI, or QuickTine, the
DVB standard, or the ATSC standard. A suitable encoder for use in, tﬂﬁ e
present invention is MegaPEG from Di gigam, Inc. |ocated physi caI1I ? } N&%@NO
Di ego, CA, and on the Internet at "ww.di gi gam .conf. Another 10 suitable
encoder for Wix&/07489t he present invention is Light Speed Mitfaudpadger from
Li gos Technol ogy | ocated 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 enbodi nents thereof. It
will, however, be evident that various nodifications and 15 changes may be

made thereto without departing fromthe broader spirit and scope of the

i nvention. The specification and drawi ngs are, accordingly, to be regarded
in an illustrwHAEIS CUATMEDI®N a restrictive sense. -15 1 2 JAN 2U 5 WD
02/ 07439 PCT/ USO1/ 22038 WHAT IS CLAIMED IS: 1 1. A nmethod for generating a
digital video stream conprising: 2 at a nedia generator, generating
internediate digital content based on data that 3 indicates what content
to includelinisai d gie@ioll Mr gehf@DpldigalRvitdd dhesth, dnfprigihgi zi ng an anal og
video stream 5 transferring internmediate digital. content to an encoder,

and 6 at smid enccadsﬁxedﬁrg@ﬁmtsgﬁé@}a@n%m@hea%aigﬁaﬁdogiehtadaséa%tcﬁﬁtthdtn,t 0 said
digital video 7 stream 1 2. e method of claim1, further conprising the

following steps that PLRKRES whl @nh@B include in said digital video stream without

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 generafor;
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 prcseﬁted
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‘tation.
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2 of generating internediate digital content at a nedia generator: 3
presenting a user with a |list of available configuration options; 4
recording a set of user preferences which correspond to said IisigbﬂAN 2605
avai lable 5 configuration options selected by said user, 6 transferring
sai d set of woIgri74r ef erences to a nedia generator; 1 3. Thenwisask of claim
1, wherein said data that indicates what content to include in 2 said
digital video streamincludes at |east one nenber selected fromthe 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
vel ocity of objects presented on screen, and a 6 particular sound pl ayed
during presentation. -16 1 2 JAN 2005 WD 02/ 07439 PCT/ US01/ 22038 1 4. The
met hod of claim 1, wherein said nedia generator is operatively connected to
a 2 | ocal | st gr ageThesadthbd (TCRkm 3! WHALE sSd Riehil GerRkL6:tiE Hitraivelyichinebis®@as or
video. 1 S. The method of claim4, wherein.-said step of generating

i nternmedi ate di gijhall stoRBE,IH locdl SABRS stoiR eRBirShid Rl ihaBRWBLALAr retrieving
digital pictures, video, or sound fromsaid 3 local Storage.. 1 6. The

nmet hod of claim 1, wherein said step of generating internediate digital
content 2 includes said nedia generator generating at |east one tinestanp

on one orynogte 3 i . i d. ) cai d
o DUt bnest oo AR ok SR8 phr SAAUB AR it D,
group congi sting | gal o f _ i a. . . !
served b;f a digi té&@%ﬁ%ﬁ@g%ﬁ@&%ﬁﬂ%ﬁ% ?tgltr?%msdse B s Sorkt 3 da

3 local storage.

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 di;played by a client.

T 7 The method of claim 1, wherein said step of digitizing said segment of intermediate

2 digital video into said digital video stream 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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6 displayed by a client. 1 7. The nethod of claim 1, wherein said step of
digitizing said segnent of internediate 2 digital video into said digital
video streamincludes digitalizing according to at | east 3 one gegbfAN 2105
selected fromthe group consisting of the DVB standard, the ATS
standard, the MPEG 1 standard, the MPEG 2 standard, the AVl standard, the 5
- Qui ckTi mre woen@apse, and the MPEG 4 standard. 1 2 JAN 2005 WO 02/ 07439
PCT/ US01/ 22038 1 8. The nethod of claim 2, wherein said sFePU8128Besent i ng
a user with a list of available 2 configuration options is performed by
presenting the user with one or nore web 3 pages. 1 9. The nmethod of claim
2 wherein said step of transferring said set of user preferences 2 to a
medi a generator is performed over at |east one nenber selected fromthe
group 3 consisting of the Internet and a proprietary Intranet. 1 10. The
met hod of gl aigm 1, ein e sai d,step.of . digitizing said segnent of
i nt er nedi aﬁ e di'{ﬁ@{}]gﬁrﬂ‘o\(/iioég%ﬁ’tvé]‘ ﬁfﬂﬂqtmfam?ﬂ%aéau%q migeE aivaifaileny 1 eal

time. 1 11, A conputer-readahl e medj um carrying one or nore sequences of
i nstructiofis for 20 MP@H@“&MB@&N@W@E%W%&@Portmorambi ent,

wherei n exgcution of the one or 3 nore sequences of instructions by one or
nmore proce8sors cdEFs the one or nore 4 processors to performthe steps
of: 5 at '‘a nedia generator, generating internediate digital content based
on data that 6 indicates what content to include in said digital video
streamw thouf 7 digitizing an analog video stream 8 transferring

i ntermedi ale @i gi t e m tclajmg 25vthesein srddstep ofiirnsferring said set of user preferences
2 to a media generator is performed over at least one member selected from the group
3 consmtmg of: the Internet and a proprictary Intranet.

.1 10.  Themethod 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 1. Acomputer-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 s;equenws of instructions by one or more processors causes the .one Or more
4 processors to perform the steps of:
5 at a media generator, generating intermediate digital conte;lt 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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9 - at said encoder, encoding said internediate digital content into said
digital video 10 stream 0 -18 1 2 JAN 2005 WD 02/ 07439 PCT/ USP2/ 22838005
12. The conput er-readabl e nedi um of claim1l1l, wherein execution of the one
or nore 2 sequences of instructions by one or nore processors causes the
one or nore YO d¥ssors to performthe followi ng steps t bet/uRpepde said
step of generating 4 internediate digital content at a nedia generator: 5
presenting a user with a list of available configuration options; 6
recording a set of user preferences which correspond to said |list of
available 7 configuration options selected by said user; 8 transferring
said set of user preferences to a nedia generator; 1 13. The

conput er -r eadabl e nmedi um of claim 11, wherein said data that indicates what
2 cont entl t ol2. nc|Thd eomputaracaiablie giedaim of ot 13} Wihaeh eR@hticlest ths ode@afloredNe
menber selected 3 fromthe group consisting of a particular background
col or, a arti culsequendesbinstaictionh bydpe 6 HoRPRFELALALawEs H6 bRSGmete Par ti cul ar
col or of objects presented on screen, a 5 particular shape of objects
present ed on scr gedtessars pRpérioerd RS fol @V iRE bleys 1Akt pRRLRCIaf st dTpERAARMED ON
screen, and a particular sound played during presentation. 1 14. The

conput er -4 eadabl gntgramiiae difitaiohtemt At meiLEedtAosal d medi a generator is 2
operatively connected to a | ocal storage, said | ocal storage storing

el ectronisc still predertip@@Ser With\W IRESK availabR: corfigurstVARPlSHs; F eadabl e nedi um of
claim 14, wherein said step of generating

6 recording a set of user preferences 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 parti cular background color, a particular number of
4 objects presented on screen, a particular color of objects presented on screen, a

§ 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 média 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 7
2 intermediate digital content comprises said media generator retrieving digital pictures,

3 video, or sound from said local storage,
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2 internediate digital content conprises said nmedia generator retrieving
digital pictures, 3 video, or sound fromsaid |local storage. -19 1 2 JAN
2005 WO 02/ 07439 PCT/ US01/22038 1 16. The conputer-readabl e medi dnd aJARIZAEM
11, wherein said step of generating. 2 internediate digital content
i ncl udes sai Qyapfj.f,9€enerator generating at |least one 3 5 6 timestanp on
one or nore franmes, wherein for each of said one or nore PPcamsessessd at
| east one tinmestanp indicates at | east one nmenber selected fromthe group
consisting of. tinme said frame is encoded, tine said frame is served by a
digital video server, and tine said frame is displayed by a client. 1 17.
The conput er-readabl e nmedi um of claim 11, wherein said step of digitizing
said 2 segnment of internediate digital video into said digital video
streamincludes 3 digitalizing according to at | east one nenber sel ected
fromthe group consisting of- 4 the DVB standard, the ATSC standard, the
MPEG- | stagda{qgj, the MPEG 2 standard, 5 the AVI standard, the QuickTine
standard, and!% he Tpermpptcsreadelle medinmicd claifh &1, 0dwrsin seid-step afl adnemtingdi um of
claim12, wherein said step of presenting a user 2 with a list of available
confi gurat4 on opt il@@etiste digitrlnontent ipgluges esid nteilia gedetutor garmeatiog ki leasBone or
more web pages. 1 19. The conputer-readabl e nediumof claim 12 wherein
sai d step Df trandimspipnpon eng of mose fradesp vhereia forpadhfof sAd 6msor inforeframeh said
generator is perforned over at |east one nenber

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—I 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 claim1 2 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 selected fromthe group consisting of, the Internet and a proprietary
Intranet, 1 2 JAN 2005 WD 02/ 07439 PCT/ US01/ 22038 1 20. The 12 JAN 2065
conputer-readable medi um of claim 11, wherein said step of digitizing sard
2 segnent of internediate digital video into said digital video stream
occurs in r¥020343¢ine. 1 21. A systemfor generating di ge¢Bisegensent
conprising: 2 a nedia generator neans for generating said digital content
based upon data 3 indicating how to 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 nedia generator. 1 22. The apparatus of
claim 21, further conprising: 2 a configuration rmanager neans for recording

sai d dat g i n, Catrhb gorisitérireadaBle breditbfof o a1 Owitbkdih baad stePstid@Rtizing\A&I €i n sai d
configuration manager 1s operatively 4 connected to said nedia generator; 1

23. The gppar at u§e@ienf:&ﬁm%3ehiate/m§mwae§ﬁwsa%&@w1 QS fteaMGoARYinlrEal
configure said digital 2 content includes at |east one menber selected
fromthe group cggpgisting of. a 3 particular background color, a particular
nunber of objects presented on screen, a 4 - particular color of objects
presented on screen, a particular shape of objects presented S on screen, a
particul ar velocity of objects presented on screen, and a particul ar sound

6 pl ayed (UG I §3BRI! deRbariy ApbbbrAR SR 07439

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 presenied
5 on screen, a particular velocity of objects presented on screen, and a particular sound
6 ' played during presentation.

«2]-



PCT/ USQ1/ 22038 1 24. The apparatus of claim 21, where said nedia generator
means'is operatively 2 connected to a |ocal storage, mhereby-s?kgdh§$%l
storage stores digital pictures, sound, 3 and video, and said!n 005
generator neans retrieves electronic digital pictures, sound, 4 or video
from sai d | W&dROEHr age i n generating said digital contemcrdso2mossThe
apparatus of claim2l, wherein said data indicating howto configure said
digital 2 content includes said nmedia generator generating at |east one
ti mestanp on one or 3 nore frames, wherein for each of said one or nore
frames said at |east one tinmestanp 4 indicates at |east one nenber
selected fromthe group consisting of tine said frame 5 is encoded, tine
said frane is served by a digital video server, and tine said frane is 6
di spl ayed by24a clihgBpparatus’si-claiii @1,3RR0 Aldihedd gkt nians WBsrAIvaySai d data
indicating howto configure said digital 2 content includes said encoding
means engodi Ny Sabshediedtd AlocA BRkRAIwiRESAH e PiRBrdsOLRl

sel ected fromthe group consistf%b g%%%?ﬁgﬂ%%%gf?§%é§¥gsﬁ§E% ATé%’ 4

standard,3 t he MPELH ddsd : Pnedi eeand : r the 5
Qui ckl i me st anda:ﬁglii1 andag(ﬂgaﬁ N%E&é?gedgfagﬁmlar d.‘%%ﬁe?‘ﬁgﬁgg‘;égﬂ‘ﬁgggfs cdéi m

22, wher g sal d CQpliagyhahls0R 0EANAGEL: BaNSaE SAN dfkidflofhefat 2 2 1 ndi catl ng
how to configure said digital conteht Dy preSenting a user with one or nore
3 web pages. 1 2 JAN 2066 1 28. The apparatus of claim 22, where said

information received fromthe 2 configuration manager neans in transmtted

o o opri & ary notagrRrar s SRS il QP AAPRH SN st AL T

means opey ates i Rofiealindddi8said media generator generating at least one timestamp on one or

3 more frames, wherein for each of said one or more ﬁémes 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 standf;lrd, the ATSC
4 . standard, the MPEG-1 standard, the MPEG—Z standard, the AVI standard, the

5 QuickTime standard, and the MPEG-4 standard. -‘

1 27.  The apparatus of claim 22, where said confignration manager means records said data
2 indicating how to configure said digital content by presenting a user with one or more

3 web pages.
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1 30. A nmethod for generating a digital video stream conprising: 2 |oading
user preferences corresponding to a manner in which the digithgvigﬁo 3
streamis to be configured; 4 identifying nmedia required by a diUaN 20i5
generator to satisfy the user preferences; 5 loading said nedia;, 6 using
said nedia to generate internediate digital content based on the user 7
preferences; 8 transferring the internediate digital content to an encoder;
and 9 encoding said internediate digital content into said digital video
stream 1 31. The nmethod of claim 30, wherein the user preferences includes
a plurality of 2 tinme zones in which various parts of a systemthat is to
be tested with the digital 3 video streamnmay be sinulated to operate in.
1 32. The nmethod of claim 30, wherein said step of generating internediate
di gi tal 228ont dhe apprsttusiesclain 32, mddirasaé mdoaationgereercdtiiamg et | east one

ti mestanp on o e franes,. erein.for ch of said qne or nore

f rameszas aid at eﬁ%fé@tr ﬁi)or?e% éfmlgf’rrr%lg?rgr%%ﬂs ittsd 8‘3’61@? ij}alagaoé]te Dﬂ)%beixﬂ%‘i?ﬁb&esel ected
fromthe groupgawpsiostistig«ff- 5 tine said franme is encoded, tine said frane
is served by a digital video server, 6 and time said frame is displayed by
a clieht. -23_ the lgtemnes andwpogpwistary 3&worlhe net hod of claim 30, further
conprising a step of presenting a user wwth a 2 |list of avail able
configuration options by presenting the user with one or nore 3 web pages.

1 34. Thesget hqde Qhparhidé 57 3hm M SIS bR od Igin s bPAdI% 28] fnget of user

[am—y

30. A method for generating a digital video stream, comprising:
loading user preferences corresponding to a manner in which the digital video
stream is to be configured;
identifying media required by a media generator to satisfy the user preferences;
loading said media;
using said media to generate intermediate digital content based on the user
preferences;

transferring the intermediate digital content to an encoder; and

Lo Y - O VS N

encoding said intermediate digital content into said digital video stream.

31.  The method of claim 30, wherein the user preferences includes a plurality of
2 time zones in which various parts of a system that is to be tested with the digital

3 video stream may be simulated to operate in.

32.  The method of claim 30, wherein said step of generating intermediate digital
content includes said media generator generating at least one timestamp on one
or more frames, wherein for each of said one or more frames said at least one
timestamp indicates at least one member selected from the group consisting of:

time said frame is encoded, time said frame is served by a digital video server,

S th D W)

and time said frame is displayed by a client.
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2 preferences is perfornmed over at |east one nenber selected fromthe group
3 consisting of, the Internet and a proprietary Intranet. 1 35. The nethod
of claim 30, wherein said step of encoding occurs in real tlﬂf ﬁ ﬁ

met hod of claim 30, wherein the user preferences includes at ga A oﬂ@ rate
2 control marker, which alters a background color at set tine intervals. 1
37. A conputer-readabl e nedium carryi ng one or nore sequences of
instructions 2 for presenting dynam c content froma server to a client,
wherein execution of 3 the one or nore sequences of instructions by one or
nore processors causes the 4 one or nore processors to performthe steps
of . | ohdi Ag- usdhepregicst Eivten B), futhee spopdiinga sep af pesagingiausehiwith at he

digit vi deo st m | nfigure ent.i fyi ng. medi a required by
a rredia% gener a 18{ eftal ?%‘?‘?‘%‘1}:@ LY Embgrdtzz‘f%ﬁg%‘i’i‘g Ehe“?)% %QEBH@O"S%P% nedi a;
generating |nteﬁﬁqﬁ‘@ge digital content based on the user 8 preferences;
transferring the |nterned|ate digital content to an encoder; and 9
encodi ng said internedi ate dlgltal content into said dlgltal vi deo stream

1 38. The onpu%er-rea%g medi um of ¢l aim 37, wherein the user
pref erkncé clainir 30, Mbgreist said pieb obloadine saiiselcf user i ous parts of

a systemt hat I y be
simulated to OBZerf%r?%ce?ﬁ e fgﬁjlkﬁlgg%doagmefg@ %ﬂl&ﬂ%geﬁ%htgg?rp ﬁ{etglg%g%%anedi um of
cl ai m37, wher eomsigsagafsthedntefnegends atdpnigtarRIrtraher medi at e di gi tal cont ent

i ncl udes said nedia generator generating at least 3 one tinmestanp on one
or nore franes, wherein for each of said one or nore 4 franes said at | east

t ted f 5 th
ore LTSS R Y kel bR TS o RSB SRR RS, 915 o,

a digital video server, and time said franme is displayed by a client. 1 40.
The conput er-readabl e medi um of claim 37, further conprising a step of
I 36.  Themethod of claim 30, wherein the user preferences includes at least one rate

2 control marker, which alters a background color at set time intervals.

[y

37. A computer-readable medium carrying one or more sequences of instructions
for presenting dynamic content from a server to a client, wherein execution of
the one or more sequences of instructions by one or more processors causes the
one or more processors to perform the steps of: loading user preferences
corresponding to a manner in which the digital video stream is to be configured;
identifying media required by a media generator to satisfy the user preferences;
loading said media; generating intermediate digital content based on the user

preferences; transferring the intermediate digital content to an encoder; and

Ko R < =AW V. T N &S B %

encoding said intermediate digital content into said digital video stream.

1 38.  The computer-readable medium of claim 37, wherein the user preferences
2 includes a plurality of time zones in which various parts of a system that is to
3 be tested with the digital video stream may be simulated to operate in.
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2 presenting a user with a |ist of available configuration options by
presenting the 3 user with one or nore web pages. 1 41. The

conput er -r eadabl e nmedi um of claim 37, wherein said step of | Of\%i Dgys%% 2
set of user preferences is performed over at | east one nenber! $e t from
the 3 group consisting of the Internet and a proprietary Intranet 1 42.
The conputer-readabl e medi um of claim 37, wherein said step of encoding 2
occurs in real time. 1 43. The conputer-readabl e nedi um of claim 37,
wherein the user preferences 2 includes at | east one rate control narker,
which alters a background color at set 3 tinme intervals. 1 44. A system

f or geher aPi ng T gomahteroratiehle medompef dlaimy37,avhreein saiflsteplof gdhargtingser 2

pref erences cotr.espondi ng.to a nner. in.which the digital . video streamis
Do be 23 cont | dranae fieoPisP FBiet ot R esrnefoe don Seiras) Tashed: o
generat or to 4of@tiingbtymbhe daSef nih€ieMmed Garreid fdRAASof Qid dRadinigtesai d

medi a; a neans for 5 generating said digital content based upon the user
pref ertnces; aff@mgs fadgtlepgone §megieowiindicatas e leasypramember sshecteddww upon
the usger prefe - 25 05.1 45. . The a ratus of .cl aim 44,
wher ei% t he uséh%r%@ (é(?né%(t:uég O?'n%%ﬁéégl ﬁga%p 169%%%? c;lf’ e S%JPSFW'S SRS i n which
vari ous parts by aaigiysvigled bbratr, ksd timelaidtfesicid divpldyed be adiigitt al 3 vi deo
streammay be sinulated to operate in. 1 46. The apparatus of claim 44,
wherein said nedia generator generates at |east one 2 tinestanp on one or
nore fra , rein for e of said.qne nore frames 3 said at | east
one ti .gginpmﬁ.ﬁﬁf%%?‘étgpﬁag&gﬁﬁedﬂjﬁéo f‘ﬂﬁbg{{@ﬂé"éﬁgﬁpf@ﬁﬁﬁsﬁé o4 group

consi sting of . plds@Ringai el WARR lisboLNGMNE corfl gRatRAl FhibheBEpleSnBiBE MR by a

3 user with one or more web pages.

1 41.  The computer-readable medium of claim 37, wherein said step of loading said
2 set of user preferences is performed over at least one member selected from the
3 group consisting of the Internet and a proprietary Intranet

1 42, The computer-readable medium of claim 37, wherein said step of encoding

2 occurs in real time.

1 43.  The computer-readable medium of claim 37, wherein the user preferences

2 includes at least one rate control marker, which alters a background color at set
3 time intervals.

I 44, A system for generating digital content, comprising: a means for loading user
2 preferences corresponding to a manner in which the digital video stream is to be
3 configured; a means for identifying media required by a media generator to

4 satisfy the user preferences; a means for loading said media; a means for

5 generating said digital content based upon the user preferences; and a means for
6 encoding said digital content based upon the user preferences.
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5 digital video server, and tinme said frane is displayed by a client. 1 47.
The apparatus of claim44, further conprising a configuration nanager neans
2 to records said data indicating howto configure said digitaf @qmmp?ﬂnsby
3 presenting a user with one or nore web pages. 1 48. The apparatus o
claim44, wherein information received froma configuration 2 manager
nmeans is transmtted over at | east one nenber fromthe group 3 consisting
of - the Internet and a proprietary network. 1 49- The apparatus of claim
44, where said encoding neans operates in real tinme. 1 50. The apparatus of
claim44, wherein the user preferences includes at |east one 2 rate
control mébpker Themappdiatus peelginadhadicyeio thrrduseoprsferertces wcludesre plunaly vl s.

2 time zones in which various parts of a system that is to be tested with the digital
3 video stream may be simulated to operate in.

1 46.  The apparatus of claim 44, wherein said media generator generates at least one
2 timestamp on one or more frames, wherein for each of said one or more frames
3 said at least one timestamp indicates at least one member selected from the

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

1 47.  The apparatus of claim 44, further comprising a configuration manager means
2 to records said data indicating how to configure said digital content by

3 presenting a user with one or more web pages.

1 48, The apparatus of claim 44, wherein information received from a configuration
2 manager means is transmitted over at least one member from the group

3 consisting of: the Internet and a proprietary network.

1 49, The apparatus of claim 44, where said encoding means operates in real time.

1 50.  The apparatus of claim 44, wherein the user preferences includes at least one
2 rate control marker, which alters a background color at set time intervals.
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