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The term “media” is herein intended to mean information that may be communicated in the

form of a signal from a source device to a destination device for use by the destination device; and,
where used herein, media is generally contemplated to comprise either streaming or static media
signals. For the purpose of this disclosure, the term “use” as applied to a destination device’s operation
on media signals is intended to include playing (e.g. sounds, images, video), processing (e.g. telemetry
data), or any other use or operation that is the intended purpose of the media signal.

The terms “streaming media” are herein intended to mean media signals that comprise
information intended to be comumunicated to and used by a destination device in a temporal, streaming
fashion. The term “streanting” as applied to streaming media signals is herein intended to include
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transmitting specific types (e.g. video, audio, image, voice, etc.) of streaming and static media signals
30  between sources and remote destinations. Typical examples of such type-specific media systems
include television transmission systems, telephone line systems, and radio transmission systems, and

every television, telephone, and radio is therefore a receiving device for media. Accordingly, the needs
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30  companies turn to electronic interaction in communicating with employees, consumers and other

businesses.
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25 The two most common file formats for graphic images on the world wide web are known as
“GIF” and “JPEG” formats, generally considered the respective standards for drawings (e.g. line art)
and photographs, and are further described together with other image compression modalities for the
purpose of further understanding as follows.

“JPEG” is an acronym for “Joint Photographic Experts Group”, and is a graphic image file that

30  complies with ISO standard 10918. Commonly used for photograph compression/decompression, a
JPEG file is created by choosing from a range of compression gualities, or, as has also been described,

by choosing from one of a suite of compression algorithms. In order to create a JPEG file, or convert
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25  GIF image that arrives and is displayed by the receiver first as a fuzzy outline of an image that is
gradually replaced by seven successive waves of bit streams that fill in the missing lines until full
resolution is reached. Interlaced GIF allows, for example, a viewer using 14.4 Kbps and 28.8 Kbps
modems to observe a briefer wait-time before certain information in a subject image may be processed,
such as for example to make decisions (e.g. to click on the image to execute an operation such as a

30 link).

By presenting waves of resolution filling image sequences, interlaced GIF 1s similar to

“Progressive JPEG”, which describes an image created using the JPEG suite of compression algorithms

5



not generally the JPE@mormat all ow ng S"i ze/ qual i 't rade- offs)3 0 44k 204
format has been devel d for public consurrption

d deve i m|ar
to G F, PRI LBEnsi dered a "l ossl ess” conpression fornatl’g'g’lrﬁgo#ﬁoé’?%fore ,

all image information is restored when a conpressed file is deconpressed
during hitevill ifpde MO susEessiPNGatesr Nitile duk Hrodressiva IREQ Bro@embbservied tocedmodret 0 be

aspoct s SPBRERRY RN ibinic ERREGESRE-ANPet it sl ffheiohl b B

t r ansparlésstyynotiag/a differebes. | i mited to only one color, but the degree of

transparency . inte mages
i s i nproved vgrﬁg;us?stngfr%glt WL@%—E&?&P@&% gfét)ﬁlTh“fsaﬁeen %“"Fee"é‘fcf“@}ﬁﬁe‘f"z"%sﬁg"m“aaﬂ
al | ovll ngeofrpresSibniaidrit, mftlmenbzgdzeen pubﬂlalzﬂistoméplaceﬂmr(}mfmrghtfmehﬁcmaw (thahghy

speci fi G, a fact 9 n_ be sav oI or
pal ette, tg%f'epahlghegggﬁefa a hgl% %rﬁi%ﬁ? 8@ Iﬂl Fgﬂs er‘Fﬁ{"P

gﬁner ?I Igubho?omnmpmmtaadl de\xehmnght IBNﬁilarsO GET]Q’NG is yorsideed de‘toedesseeﬂrﬁ;ﬁ}ssstﬂne and
t her ef or femm(g '

e la Rrovi L de for such scripfable | e.
ani mat i on.oaAf Eforgggﬁm%g?r%ﬁ ’PBI’S ﬁ%ﬁdf" CopiPresed °°°I%R7863?€9*§ms
comlrmn fiewing. However G’Nfﬂg)rrﬂgtdﬂfﬁﬁsafe gnaply @enddro Bbﬁbﬂgp u? 30 p&e@s nfded Ween
appl jcation as r_exa CS use or, scanper
ool apreredt T TafRy Bl b sn R Rl ave woped gtollors: (@
and had @maﬁﬁphm@ﬁn@aﬁmbdﬁmwa%ﬁmmw& %ﬁhé&&e%ﬂﬂﬂsﬁar&ﬁl@ n¥fHROr t of

ett- Packar TIFF files can _be in any

Adobe Soft\/\@[a M ch §§1

of severBPTYied{opaciyi), F)ufﬂ“ﬁ °’§$a igaggsds mpatvse vssHsstapdard GIF AP “gamipa

col or, tdﬁﬁedﬁﬁtfsleﬁiﬂlﬁoﬂlaﬂﬁlg £ FuigNEfifagds iMehBd ofRbRr brigHness rediveal LIRBELIfic
el sewher erelnthlsgiﬁclosure TIFF files may al so 1 nclude files with

JPEG, L pfagtprers; 8€5%%4h B Fayed Biing ‘é‘f?g’ﬂ?r’lpﬁ"ﬁﬁ% ang grayseale fogmats whi ch
ar e Bl sairhildr therF; dﬁ@pt&iﬂda%sg\@aﬁéﬁlmm@meﬁsw@@ NG s Rn8Rf considered
graphic 25 i TIFF files ar %used in deskto

publ i shleﬁﬁnmglﬂg?q'né‘ere %"ﬁﬁ Ry heder Ham"h%g‘? TSR lﬁlj"‘%ﬁﬁﬁl‘mﬁ‘ ons.

Vi deo CODECS* emwmac@amrf@sﬂhg)nnigamlbm&.a?h@nd@@h&maan fdi‘ﬁa@t%ﬁcﬂﬁéé@ir@pnem

for vari ous t.j.ons i ncl udin f or exanp pre-recorded video .
"vi deo- GF %ﬁﬁﬁ’a § DI ELieg R ey ss am&ﬁaﬂ%wrwaa%h ag @rgmml%araelagﬂsyd

| Desk t gpr s&ﬁiﬁleiz)%%alléss \/\3 ww&ilg’g;zgﬂﬂv Pﬁc_?_/nﬁzﬁélziﬁ‘ﬂ% %%a*d mlg ‘elifPY,Iafid Ri¥Sgenadfly hi gh
efinitjon televisions
ar e xar?ﬁ?%%ﬂvﬁlf’p?dﬁ’éthdlni“ﬁelgg%f Wt‘i}ﬂ%fsﬁ“m‘mr ?‘é‘ éﬁ%‘ﬁé“v%@gs%é‘i d Hewlsits i ci ent

Vi deot @@mmes’ammesygt?ﬁna?ﬁbf s‘&ﬁd’rM&las&de@, iB@nRiPdray schléamd;@%ge ak goB ﬂhg ;TB
operate O er. ar 0 an 1.n 1 au aneg aslL s na/ or
on & ¢ &RBp 1A EEiRr IR i ol Nprbat e helopag e o B e TATY

vi deo 5 TEENfileefiay 6i6o Blcpae fiteh Wikh UP[EG QB GriCUTET Gisp PstdrdiraseslleApthygy al

nathenatlc ri.nci n oW n Di screte Cosine Transforns
e by WREE Riealib Rt Ao clepahare e, A% pet fisrmomimen raphne
Tr aresf ormge fotmatsDCIFFSfilegare typicaliyaiisel iredesirep pudiphihd faxinga - 8f spphitativa€ dnd Or

medical imaging applications.
Video CODECS

30 Video compression has been the topic of intense development for various applications,
including, for example: pre-recorded video (e.g. “video-on-demand™), teleconferencing, and live video

(e.g. broadcasts). “Desk-top” computers, wireless devices, conventional televisions, and high
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simlar wpbdherrghescrete ™urier transform it transfOr ns apcu/gslzesm 10
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and MPEGasis, ixﬁ!or\ﬁa\ae‘itmpom mlﬁ;fresrsm barsmkgmneasaalh frgmmullmanm cmamoravgmrl t hirs
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a nmannetoikiwiig: disdrae Eotine 'B'E\nstfdirﬁﬂmm Wnetth Btansfamsent Pere me ved to

h | S. d theref
ot ocossed | n RIe haHHE RTCo L e B BhBR DosogHer PRSHIOR g or
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particul a

applied. to and.nma resonance
appl i caf“ietﬁhé d sy °f?ﬂ5§¥°?1é[§'<‘ b%rﬁ‘rﬂﬁﬁ‘ﬁr scre\@é’r'@i ﬁ{&%qbﬁ,"ﬁgﬂg%ﬁs’%&] or
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nor e f afg pépalaridREulOndBAly owl;bd?ﬂﬂnhﬁlcdin&&uﬁ;iﬁ%etgy dothiphdih falray;m:dl iRigesbiter e
in this di scl osure. Thus or .ex 'fsothOtgﬁh h t hat regui.,res 200Kb
land t ak@ko feayailapidity ?fsamlfﬁhﬂg‘?rﬁﬂgﬁb% V’Pr"et&‘iﬁf‘tl"’é‘ eg ‘S’éR"o and
t ake onl‘:&nprgs'élo‘ﬁ@@gm rEEcisyvimeed. | n wavel et - conpressed fornmat.
wavel et - conpressed image file is often v nape suffjx " i f
ei t Hér the re‘@é‘ie!f’éfm(s@rﬁls R sy "BF‘BW%’%‘?“ gﬁOrgh’E%%ﬁfPﬂYmrsé@é'%?Ton%%c
suppor g ofﬂ@rﬁhé?zfﬂléﬁlr@zgre%ﬁ kifat €anfthdn@®% dedddedibpd atgnmomfsagmmcwce lsuddeas f@qui r ed
to read suc ile

ractal image c re node ue of | ossy
i mage c ¥R PRAAPFIRTEEL %W&?téq"sgp% ?‘Pﬁfﬁgf}\?hﬁéﬁf?& ‘gtﬁ“ﬁ EBGEP er
series gPRRIkaEHRS rofGReEmd tHetkfre ﬁiﬁ@egpﬂoe@sdﬁn thigxhaneccas Ibaeﬂlancddhﬁfhoﬂbde| ed
as a step functijon, ed e re H re a atflge nunber of . Fquri er %21 ES terms to
proper | yignideat plumngqq H\ﬁaﬂ% Q‘g% T this 1o daylel sighd rofErs 23 8By ti ne
and 28 abg ;bS8 PHPRAIS & -raly bACinadnetic- ?es&aﬂcelﬁriac'%@ﬂﬁa eMEA] QPP RATchE 6m Internet
PCT/ US02/ 30874 conpr,es |on i s based on Mandel br ot sets i C q
advant agemyRnisHivas, prageipls faye beenispq (G LOMBISESIARET 1O 2 STEAIEY LH§mE Hieo fseS&P‘EI?éY of
nature ﬁB@mﬁahhf &her c&%ﬁt}onaﬁh&ﬁ&(ﬁl lxc@mbrce&snmmttt d@ﬁlﬁrﬁfpbtﬁﬁlﬁige)naﬂ sl ves a
clusterln ﬂm %htoflndr

ch show. th ics as

2 sanpl EOHLG S csriize o7 & Figias B AP ine e BB TrPha A EG Rl
conpr ess@ghid @YAGed h fiAbhdd detaV elsedidad ih eisdisddsbured Thus tibmdampmsa ﬂhmgraﬂlndbatt o]
reproduce th Theeuatlos des “I'Jh% e in ter
rel & oﬁ‘@Hﬁrﬁ?%hlé'? frtakss A F‘r{:?o‘ﬁ’é"ﬁ!"gg %rfgfﬂfgﬂa& AESHE g’??fggl(%aﬁdeté’ Y
to the fiagdconddad ddwgddah watiRbBEREseN fotRue A @qm&t—bmn;&eﬂaﬂlmags fileis bﬁtms
i nstead of a pi xel eres nof.tge i e on r
et 20 Rl el CRESEPLAL A0, OL e ! PR o NEEG, LoneAC AR LP

support these format spec1ﬁc files, or a plug-in program will be required to read such file.

Fractal image compression is a modern technique of lossy image coding that provides several
30  improvements over existing Fourier series compression schemes. Edge depiction is improved since,
when modeled as a step function, edges require a large number of Fourier series terms to properly

depict. Other advantages of fractals include fast decoding time and scale independence. Fractal
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synonynously with certgan -evol ving vi deo and audi qgeonpressi on ggdﬁhﬂmms

pronul gated therefromW10 In general, to use MPE deo files ersona
conput er W&O¥YGHOr ed with sufficient processor speed, int e‘?‘l:lyps 4, and
hard’ di sk space to handle and play the typically |large MPEG file, usually
given iongprevsiorisdbaedion Mandplrot sefs whieb laﬂ{e edrahﬁgﬁi)MseM&hnm' s€dling @epemBértar e

e T e B B S DO B b0 S

pl ayer Scihigteriig\aproati 3o fhd RFioANwhidE shidbthe I&me dHRfieRriftics epakahplefegicdy MPEG

formatted ne re. 15 herei escrj bed reference to these se uentlally
evol ved‘“gﬁpéﬂ‘g‘a ‘b‘g"tﬁ%"’f BAISERIE . ﬁﬁ%"f BéaéF F‘?’%‘%{Fﬁsﬁs ARERs B3 fECUSIYS FqYaiio
deSIfgneﬂs&@fmxﬁ@ddmmwrt@%ﬁﬂate\mezﬂ.lHﬁaq@mﬁc&lsh%eaﬁe ithagd InABSH¥ oF HeON rat e of
about I. E’b‘ This was general | designed for the specific apg}l i cation for

Vi deo- dS‘aB hippOFWREHSFoMpPRSsy The trdyctianye floraee negdas quedo the ot rabfragtaled from

early M%E?réﬂ@ibksaves dRktond and MstPucBby iHAEA OQQBﬁEﬁlegrﬁseﬂﬁﬁbxgﬂﬁﬂe frdgecodi ng ‘
i nterl ace i mages at transm ssion rates_above was general | Yy

i nt ended for" wﬁwcm'gmfarh*vvnsﬂ’efé‘aegéﬁmaﬁuow@#ﬂﬁa% coper g he poed di sk.
Though syhbn y'rxﬁ)uﬁlz Reth @bhain RIELY Gled HialaudB RYmMEE At RIAY ShPmuffated ¥ FonyPEG 1
data as wel’l osite is° not generally observed to be true and MPEG 2
enc & eclngeprsd), ﬁoglsbwﬁ’gﬁeww filepe dRgssamRbTomPEcE 1§ rigniresl pith gyffigispiproogssor gesther

Pr ogr esgieufit SRR hard\é’&%p%mo Haﬂ@&ﬁgw%ﬁe.ﬁrj@%ﬁdw,ﬁe Hﬁ%s‘ﬁhﬁ%‘gxbérg h

definition television ("HDTV'), thou i n"genéeral "MPEG 3 has nerge

'VPEG- 2 thppane subfig’ smps”ge%aaeaxfieg/waq ‘élﬂ‘%f of éh%aﬁwarrethﬂms MR Alesmpstshe

Fi nal | Yayaitible &ﬁﬁé%l%m @E@ﬁda{dﬂgeh@énfémeGs&moa&e%ﬁarév%@swa@,aﬁwtmémwd s
intended to provide a nuch nore anbitious standard to address speech and !

vi deo SMREG@ddyers fiomaxarigns disoamthe Weba ddie sodesiaf epergtion for MPEG fommattad mefigare
further gence in order to
Feconat ey DY S Fae jo WRGABRAAIE AL el el o 1 or

conpr essi ng Mergreatficellyl 8BRSy 1 stardant wasdesighaddor Qgingperaressive video sarerlly ohi s
CONMDT eSinfiskiSn ARTUFAYAH 1 SRAPE RO wh; éngﬁﬁ?désﬁ 84 % SPEFHE ?Phxxatﬁ&ﬁ 'f&g five

different conpression techniques: (1) discrete cosine transform

whi ch i ¥idee-CPegd ERcymertia MPEOr lngvdiodayar-3 (1Y 3™ desaisd evalved from eaply E:%wark

t echni agpd @b~ |:Q31NGard @Lﬁe?zt]jy\ﬁ%sl%flk cférr@afneﬂ-nerﬁacai indaBSSY trdnshiSiohrhieL e YO
03/ 027876 PCT/ US02/ 30874 prédic wherein sone |1 mages are predicted

f r offl t Hdbps e&%%geden@v@dforpme idigifalar\ibrogdaashan digitalsrsaiva disk. Eheugher
nor e def gig E@alﬁmme@%hﬂfmﬁ%{ﬁc%glaws BhHah @R MPRE- 1822 GOWBY, 88Sdfbsite is

technol ogi'es includ M crosof dia Pl ayerr M (avai |l abl e from M cr osoft

Cor por dtof epraliRebgepred jahertmecpd SAREHP sycofedNidsrmnpeeniinicemantitje with MERS

‘;; rom Reaj {e{ﬂewm&ﬁ% LsevhesstaQeM kNIPERI-37, had ﬁmﬁ plopbded r@MAL l»ﬁia lhfghf r om
or enson ;

; L M crosoft Media PlayerTmis general
bel i evelf m@oamﬂvvm{émﬁﬁé Soughdia Banest! h@i%éh%mer@ %&&1 a@acanbr essi on,

whejeasehifinPlieieved to %&%mwaéduﬁgﬁdmg 0&1454 mwmuarswnaawﬁa% o He&PECS.
St andard conpression algorithns, such EX, have made their way into

the hariaest srently deyebped ands ontended &HTP‘dﬁer@m%Eﬂﬁéﬂ’bﬁlyg% %%mdafddp address speech

and video synthesis, fractal geometry, and computer visualization, and has further been disclosed to

incorporate artificial intelligence in order to reconstruct images. ‘
MPEG-1 and -2 standards define techniques for compressing digital video by factors varying
30 from 25:1 to 50:1. This compression is achieved according to these standards generally using five
different compression techniques: (i) discrete cosine transform (DCT), which is a frequency-based

transform; (ii) “quantization”, which is a technique for losing selective information, e.g. lossy

8

- |



10 enterprise streamng, security, and the Iike. One_exanple of 3 npr ?m
recent effort to provid ream ng vi deo sol utions Wrel ess and

net wor ks \Jg%93iaemhs Publ i ci2ed by a conpany naned Enbl dZe Syptemsoxiest BLZ) .
Thi s ,conpany has disclosed certain technology that is intended for

encodi ng and. p| ayback of .Iive and .on

any pl atf ‘E‘)P(“,&"ﬁr,e“‘lﬁﬁﬁ’eéma&?fs d‘?@r@éﬁtﬁdd‘ﬁ%ﬁ’gglcéﬁ r@l”% t vea{ﬁga}}%

15 Syst gpsiglage.bel i eved to be fornmerly GEO Interactive Media G oup. The

fol | owi ng Pullshedlnternatlonal Pat ent ns di scl.os ertain
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Eg' aze 1§M§&e$%ﬁéc%g&ﬂ2\g&hﬁm§9w (bhﬂlab]@ﬁ@rd Mlcefsaﬁbob;ﬁrdubﬁbl,G B.eﬂleyqnw mr_rﬂamed as

si gnee to {0 e e

" di sclfos lﬁﬁéégyﬁﬁm@gécOW@Plﬂ’ﬁd’é’éﬁiﬁ%‘mﬁgF% Nﬁ‘?r‘?"ﬁg g‘rpa‘[eéo@fcﬁrﬂ‘ﬂé“r entirety

by ref ereffgetiagy ﬁaﬂablgﬁorﬁ%klﬂﬁ:rnm}? RREYDON theMﬁro@(bﬁ’MeﬂiﬁQﬂhy@E@enerally

.technolog that 1s intended to inpro communi cat.i on of .stream n di a
for wirdbew d tapplyche MEES ﬁt@dﬁa@EEPW@J&MW%‘P%@?CBHW%% W%fﬁasc‘?* plose| y

i nt endi Qiege 28 oF €IBECE O SfaBildrdl bitiprdiion @fgorithimspidh b3 on,

t hey ar emgviﬁeﬁeﬁevedmtogﬁsgm%%%ﬁgtl ngOC%DEC t echnol og 1%rhat |§gm|nnt esﬁﬁlgd to

track taviPEGAlhavemadeitheiy vy intedhashagdael dexslopsrs whaare %l‘él]rﬁlt‘@ epbedded SysteTps 19F ot ect

vi deg a fﬁ”ﬁ azards of the wireless 25 environnent.

u. S 1Q)Pa?egt &%El‘%gg%géﬁfdgﬂﬁ%ﬁﬂé\%ehasat it discloses further exanpl es ﬁ;‘

certain strapexrppieefizmers Fﬂ§Ple§ng6 1 previdngsreamingaidee seiHieNs oy VHelessapd

bel | evedch i @5aAGh I8y b BomPashaikd BR8185S fbs B ALZASBGRRGanplad he

face of t ent erence di scl osure of i)atent refere ce S
ther ei n idisclosgsiorestaio dechnplogystha i inteadsd fayencedieg m@éamféwé 1ye andpgrdrmand,
referencg. Escelnﬁ%gﬁt Q‘iﬁ‘&]ﬂp b@QYPﬁﬂ@tV:H& AN pROES dnd th?ic‘iwéﬁ? Enfbmi& 30
ef fective, &ont | nuou ptive digital video System and nethod for

conpKes Sysigme isl betieweit etelzr: @mfalyffiﬁo Interadtive Mediadaraup. THe follavrpg Pratishady es
capturi rigteﬁﬂn@ﬂﬁm&t ;Aggﬁausﬁs%mo@@&rmn%aﬁhg the il Botnprégifon tEEhﬁol@gxe@ih@tfler red

source i nput I conpression using a conbination of unique Ioss and
| ossl esdelievsi todlte relagdtBmblazessastems do thejextom tpt GBETINIgRYYYePdgdia CrotR i3, p

prior i e‘f phgee WH51256% &9?59 118 GhO WY 083838 Ciusnel. The BEEsir& oY de a

cost Ive, conti nuoustﬁa/ adaptive digital video system and nmethod for
corrpressﬁqgn%ﬁelat@rhewrd@@l’fﬂ%fﬁ Welfﬁﬁwthbﬂ%ﬁ%th% net hod i nvol ves

captyy i ng anAgBﬁaLP&mh atl T8I EHISECE tebhitlo rgrghﬁat»m@ﬁdaansgnﬁovdoreferred

source i nput or mat or conpressi on usi ng a Co i nati on of uni que Iossy and
| oss| essonmmynicaionf sweanesBrdinior semleoApPeECcAlARY 5 HrkEVIdan Y 0TBOTRUR AgTe
wavel et g%{i’f@ 191’:1'@1@@% LS BB LAEC i Ming Millo kbrBhIAr pHoRel. NE adiiGhry &l akl e

I Ng

| ength c he system i ncl udes encoder and decoder

gener al [bylietied ¢ W@Fﬂ?@g&@:’ﬁc techrclogyhat dsptsadad to fragk té’BPﬂffc‘;]gng%W}' g’lg’? >
deconpr ?ﬁ%i‘ f%@istglﬁce\ﬁ'l §M@ll to' PREESided ShdudiéisHeumtdl i He H@iaﬂﬁ%lfﬂﬁ: \‘t]ms 'S
I ntended to provi to excel lent video quality. The ed vi deo
dat a25pr cwvidumeyt. 5&§é9 ngiie. 6 Hyeo2 é%ef'&éfahﬂtsw&%acbﬁ%?flé'ﬂ?f SIS SR ¢ hat
are streaming media compression/decompression technology that are believed to be associated with
Packetvideo as the named “Assignee” on the face of this Patent reference. The disclosure of this patent
reference is herein incorporated in its entirety by reference thereto.
Another prior reference discloses CODEC technology that is intended to provide 2 cost
30 effective, continuously adaptive digital video system and method for compressing color video data for
moving images. The method involves capturing an analog video frame and digitizing the image into a

preferred source input format for compression using a combination of unique lossy and lossless digital
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user -definabl e parameters, including tradeoffs between image size, frane (
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non-user definable 30 qualities an cal cul at1 ons up to the
devel op‘B‘F cliephusgist Tbﬁe@@fé‘-iﬁ@nt"?%é’ef'é?hcbﬁg“ﬁ dyadiptment qftleey feame ratged thetpapput
packageiagingteshi p the product. 10 3 0 JUL 2004 WO 03/ 027876 PCT/ US02130874
However, while the video stream ng: mar ket continues to tgy ow rapidly, the

wor | d has n&erthgssashdetyied exaramesaf $QREC Bistep dhat i intendedfr oprat iagian pahferi s
i deal fsgearfinb vMb&@&n%QMEa@;@ﬁ arle?s%fohﬂﬁh Itmﬁno\@ﬁg Utsr @&sﬁnrzﬁﬁ' %ﬁ%ﬁ'td Ni@l?h

Wiile a first CODEC best for oneze_?/(%(9 % or for firs

pordd orft 2lgfd. Q?lg'fﬁf?aq}“"(”e@t@] G130 Lo Leic®h rﬁirtpﬁa etal §e?q3é’§9§fl t¢ (Sardes) |
anot herer 818@0¥9, 1 PG ARIMIAR 208548 6505, 150 BNRUNRE ThE MRG0 QiresTFUREL refeldncEVED

anot her, second portion of the same signal. Still further, one CODEC nmay be

best sdﬁefeéﬂ’"FﬁPoré‘Sﬁﬁ?‘ééléF’Bﬁ?‘Hé&Eﬁ%F% efi0-of a particul ar streaning signal

anong send, Mds@i@ﬁbtvaﬂ prf%ﬂ Qréaﬁﬂ%e%&bﬁiﬂrcgﬁéﬂ rﬁ&ﬁodo‘ibg@esm ﬂie@?ﬁr&rﬁ’&? c&ﬁﬁl&!@r k;
anot her second tter suited than the first for the sane

st r eanimAemAtFa) t%q'%gwabm B%ﬁh G%PEE%@PH gybtlechanges '@dm AP 624TY] ‘GRe das fits@ll” video

par Bete@ESpubf®indEp VAT Riwct I BT MitfRE, Fink STow Bihddedth M@cwoﬁ@ Is@c,rh Ashdt el &l d
devices while other video 10 streans can take advantage of the | oss of

pi xel s Wirless pytwenks.4p gatgifitercemppugications 49 Bitratughaspesd) fibst epticinsiplistions. Amengdhese

I r ?rre r@a@slcﬁagutlsr%ﬁg%m%%mﬁp@m il Re baHeRly usérifeikabie PRfndE fifdlhdhk
ol erance a ecl ge
tradeotfs between Imageysxze frame rate, color depth, contrast brightness, perceived frame quality,

t

buffer length, etc. Further, within the algonthms thcmse]ves there are numerous non-user definable
30  qualities and weighted calculations. It is up to the developers to set these one time for one “general”

interest, and then package and ship the product.
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i npact the conpression al gorithm of choice for optinized video dridJlulilo
delivery across nultipl |atforns. 'In fact, certai onmuni cati on devi ce
par ame:t eo PBYa7bR sufficeently transient during the 5 stpEasoigoesmdi a
transm ssion such that an initially appropriate CODEC for an initial set of

pararreters may be rendereq | ess eff| I ent .t han anot he

changes in tHB’é’éVeﬁd'Y]HWé]Pee‘Pg“cﬁ?F%gPﬁ et ?3H‘E‘°§f°r%%‘?‘ré??‘ dg T’°rll‘fﬁo%ﬁ§‘ﬁ’f DOFn.
ExarrPI glsmgll‘gmﬁ%hqm f%]{ ﬁdﬁﬂr@s{afﬁnp@rm@ﬁ@oﬁtﬁﬁl ig d@eal \#)rt hprﬂdeé IsBitrf:t&I idetinations, or
avai |l abl e band wi in_the nsm ssi on channel , avail a nmor

pr ocess gy medalies; nEpile § ﬁ’ét géﬂgcd?ayrbéé’@?‘ Jrrfge g iof signalgh g" &eﬁ%‘dﬁ’f‘é@

di spl ay grgshallé O et Q¥nk RorhfiesingRREYS dTdrafied)] £RtheLsedond?GODEQC lmaymemgst for

wi ndows on a screen). These problens are corrpounded ex onen%ugﬁ E\;%éoﬁgéast

" numbdr @notherttepesef; signsl, OF exmnr ngthentecensrritioRt 9t dhrssape L

differ e%dgaﬁéa HEN GuitddPRr Johﬂ:%sé}&%&%pﬁsmbsf RGafRefar @frédntihg RigniiOsmong send
conpr essi deconpression, and delivery of a specific streamn
si gnal redetyacand tngymisiqn dgviceomMFAmERNIcakRRSs aRvPkeaniher sfpnG @éﬁ%@% 63%

are "for gge,t;i RREGE ik for (5O MnfLse@RMing S5dal DBt §63Van6@ier S8 Sf cct?ﬁnm‘ﬁ’éaﬁon dsvice

confi gur to communi cate nedi a signal s between each other according to
commn pspmtefa cFor swampnle seine Hidaw ettnps 81 idelivehtsdralte hansbeld dedees txhilp othstder

MuSty g ms: rﬁk‘%ﬁg K r‘r?fgé/ Sithd 05§&$Y)?c@1h9@ﬁ'ck ald WNEGRHAEhSsigk B ateftter phone to

const ra| n nication system (e.g. source, transm ssion channel,
dest i natincesseiframnewle. aReguired sayeh awaity, frame maesd elpay, adbuffieang iolermnst alhdrcdedivay

be si gni %bfcﬁlﬁ;e - ?%él#ﬂ? g%gogfﬂfn Bﬂ&owrfgpmmﬁiedf#&éo%ﬁ duboUgdiib @ 120Mdss El‘uﬂiﬁees

IA and I' ent schematic representations 30 of conventi onal
‘met hods platfermenmruni cat i ng nedi a bet ween source 110 -120 and destination

devices 130p; 34D, celmﬁ%ﬂdng@f%g@ww pERRGLS [d) by SEHEHRY tinshink QAThe the

vi deo conmuni catr'on, tho ns @ﬁl represented by
si milsar stgeingrmedia MHOSSMJLSUQIOM annig3thowperpeatp CHNIESD for 30 dvtial set|of pRRmelSEen

observeq, gk@et re%cﬁ&l ll‘:ﬁthﬂ'ﬁl 5Rthed SR bve B%hqx@k fis ﬁﬂsé Bﬁralﬁetﬁlﬁecﬁlhflg ¢he

application an en per ormbetter than a simlar unnodified set over. that
| i m t ed senastysiamed Higyed repsmissidn; Exgoples of suyh nsientRaraRsieEs @FIUH@M%W Ignitationes

of fr AN Saiafle bl.aﬁhe@’dltly m tflé)ﬁat?ﬁ'mgl #ﬁh\éhgﬂ@ﬂ aJaf]?dT@men%@%r pms bﬁ%@er in either

al gorithns have as nany a i on nmat hemati cal operations_ occurring

for eache sendror Eeceivingidghises, med deditategrdispiaydresabiion/ idovein /Be repgiying deVIcPrs-& | s

ent ijpel Yy {')/@"\%H}d@@g O gggreﬁyeflﬁggproﬂﬁﬁph@%%pﬁlﬁﬁéh &9%&%&13, SEisVRIntber 0
performt to sixty tinmes in a single second. This is the reason for

t he advenqxang:fs o Iiffegho porabinationn pkorushs Sictsrs thelanay dierpsjate 013&6&%&%@9@ ther 35,

addi ti O%extn? nﬁ;gtcéfﬁ’&é/nt ?or c%ﬁl fb%s:bxﬂh@éoﬁ)%}e%sxbrp ahd @19 l?r% a\paanr éﬁ@ifﬂiﬁg%&ﬂﬁmgna]
audi o conpressi on ewi se been the topic of significant efforts also

for var ialsgg amm@ﬂ@rcown@mﬂew&@dcw&mat ions, including audio broadcast,
musi ¢, transgl SEHHEC SYRERE UM 2REmWdpbeifid 8Gurcd NE dbdtnBRGC bvgs Wfist Ebe{ Ere-

25  configured” to communicate media signals between each other according to common, specific
compression/decompression modalities, else transcoders must be used. However, even if conventional
transcoders are used, constraints in the communication system (e.g. source, transmission channel,
destination device) are not generally considered and the communication may be significantly faulty.
For the purpose of further illustration, Figures 1A and 1B show two different schematic representations

30 of conventional methods for communicating media between source 110 -120 and destination devices
130 -140. These illustrations specifically exemplify streaming video communication, though other

media forms may be represented by similar systems.

il



tel ephone). Any and all of these audi o conpression applications Myt F|]ll;]_e2[}m,
conpatible with a wd nge 15 of client-side re er/ players, such as on
a mul titydsophgandhel OFor desk-top devices having i del y p¥diijsasisosrs |
capabilities and operating paraneters. Conventional audi o CODECS gener ally ,
conprise several different type a few of which are_ herein brlef

sunmari zed f dt hih&epuPpsEEd ohati Epﬁ’é":tcr alernthms qagqgenesally thsgmofidfied for 2 SP“‘ﬁC

Predi ctipgiicalbn afdthén pdrforfl bk enala ﬁﬁﬁﬁ%&&m ﬁ%vemumhmel cieh‘iﬁﬂ]é] ﬂ@wever,
wavef orm CS that use "Anal |s- nt esi s" "AbS" within

exci t at i thi§-generelly mpst pesippe thhef awavef QSHﬁ’fﬁﬁ% pr gach indivddual wﬁam Some
CELP- basger @@Egﬁoﬂﬁﬁ‘rﬁ Ha68 8Mnhy é%"t@b‘ﬁ‘ﬂﬂoﬁﬁ:a%h'@ﬁand%[ %tioh?gcchﬁ-ﬁﬁ%ﬂéh%h fame
high quality speech conpression, and has been published to transmt
conpries s chighse aeselutipns end leyves| nerapived avality. r Zhisgis rrakiTehh ipoaBupl wpath f@rb@mass
kbps. I al y

coded speecﬁfels’s&%egﬁ@z%w%?gcm %’égﬁé{férﬂ?th@qgﬁﬁftg? le“tiséggltl dc'ﬁ}%léq%&heé o;I/‘v}(R

" Vocoderrsdson fog thepaduerty om@m@ca@qd@pmreeslmboabh@e%ﬁlﬁn t he wavef or m codi ng
schenme, but rather wuse a quantized paranetric description of the target

i nput speech to synthesize the reconstructed output speech. Vocoders have
been di scl oseddiodC@RECSer better speech quality at low bit-rates, such as
abou 4 kbps, and have been devel oped for such applications. Low bit rate
vocod%rs use the periodic 30 characteristics of voiced speech and the

"noi se- | i ke" Inhitantie socsdty’s secoft iigtratts mrismprovingwiieo edmprsssen) addiy cormp@eiohhas
anal ysi codin nd synt.nesi Q
eder al e B000R T TR T RN e ieod A B0R, 0.
met hod. 1huuvﬁugaaqdnmhrsadcda’t rhisic, rarseisseo epichimized eith vide@, 130 intéactR@Gdice\(2.g. (

“har moni BRRSAEE Sny 58 £ o044 apdle e Eisn3BFHeafiR st Grale WA Slac epee
segnent of ciNattwide t’eselandﬂa)grst $ueh py ®va mumnnﬂes’éha:ﬂhcld or defk-toprdewices lrapmgwﬁddy
speech cQ n_techni exast nunber of speech CODECs and

st andar d$" ng 3%@551 E ﬁlngdarﬂ??etl ndustry and rmanaged by 5 industry and
nonprofit gr mop&ntlﬁmanqﬂx@@OEECSLgemrgbmwmnsmmrdledxmxthes |ai fawtodiwhish atehe

fol |l ow thelr stgor rds are ften used as reference types of
co

CODECS: ﬁ’é“ em%arfzeﬁd T 0csz?ltc’fonstmgf'andards Institute ("ETSI"); the

I nstitute of “Ebwmcnw:almaand'reﬁiceom t o CEEPErsgi tyrerfspeeth EdmEPryssionmpthddasing
| nt t
("1 T vt RS BSE P8y SRR "G BB R O S A AP BB
and appa“oat:mt@urmdwmg o acoget ﬁxg,ndf CEp#embed GPRECS havd ratenﬂy evdiyed 2s acodes

h f {4 h wh
SPppec eﬁzaﬁ% e éxlr G fogll%gﬁ g aﬁk Qc‘il%m}ﬁ%sl&ne Rﬁ@ﬁa‘é %Eé(nq:g?lbﬁ{hed g;%aﬁﬂﬁ fiC ere

the spe@ I's I'nto state voi ced
or " har rompoised 6peiedh ofttali-quatiay at dma\mpmnnandow (as aliopt 6 kbpsn é;iowovc;r at dpast one

“transi Ul oS PREG séaﬂﬁs bl RlcppRBad] &ﬂum&%@e ﬁc&tfg?ﬁ%{ﬁ&s gagh

cl ass. rmoni c co I'STus or stea State volC speec
"noide- [bekw'4 Idpei ng |s used for stationary

“Vocoders™ are speech CODECS that are not based on the waveform coding scheme, but rather
use a quantized parametric description of the target input speech to synthesize the reconstructed output
speech. Vocoders have been disciosed to deliver better speech quality at low bit-rates, such as about 4 ..
kbps, and have been developed for such applications. Low bit rate vocoders use the periodic

30 characterstics of voiced speech and the “noise-like” characteristics of stationary unvoiced speech for
speech analysis, coding and synthesis. Some early versions of vocoders (e.g. federal standard 1015

LPC-10, use a time-domain analysis and synthesis method. However, most of the more recent versions,
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15 unvoi ced speech, and a special coding node is used for transit]®dUL 2004
speech, designed to cap e the |location, the stru!re, and the strength
of the | Qgpbs/daéR event hat characterize the transti on Ref{itRRes740f the
speech. The conpression schenes are intended to be applied to the speech
signal or to the LP residual signal. Another recently disclosed nethod and
ar r angeish at lgast grropublcation kel phaimiania edsa iilize  hymonio gpeclalipedsk o voiprd
tel eco Iabhefs.systemis al so sunmari zed as follows. A CODEC is
i ntroduced info a speech transmitting transceiver of a digital )
t el ecomuni cietwithslandjng therpreriows deseription ghesrain'spRsiirc sprOiCoTRpIEssion techniguesCDEC
in par akéﬁhu&%%ﬁ%e&%ﬁ%@kcﬁnﬁ%&rﬁhﬁg b&ntaerb1dped b ISR Mok Rhngged by
~ handshaki ng procedure between transcelvers where a Speech encodi ng, iret hod
i s i Apl édesiryend inpnpapfit groupanBrasipiesof suphdroipe irckrds mitheu dimitation the following, and
t el ecomgpi £ahh M 5e S RIA £IBERE es b B 0BRSS MR ERGpehrt TéRedAREhiGliodsn e
. begi nning of each connection. At the beginning of a phone call and after
handov e Btanddrds Instisuth G ETSR o the Insthimtend Eldstiichl apd Eldctreniesshnginiests (TEBEDhandribsy
speech i NG ! e . tred. their
froct SHEfilondrdhaanASREang it TRaSARRD A QulBEh SELTEIFOICS Sty
pr obabi lthet'CCHFT1. dent i fyi ng the nessages is maximal. Still another
rel gf,i vely recent ref | ' ' il ter
For 1950 andas Eppsereii fEld RELBR TR Apk R R RA! ol 2ol BRI 04
filter Kapgeadodessppach formoadhunizatiqr towiddendemfor mymduqtion bHtheapaseh where tedpasiing

cont exts. re specificall the S WO
03/ 0278?‘&"%&%§§§‘?3‘%‘b§%‘3%§?'d®r“ ?‘Eﬁ’ﬁf“?f{ S Bnith i’ﬁ?éﬁ?‘@@%ﬂg&@é% i s
(speci f i &) ttonsivey™ dr$wardaiony sHera. tAeparti¢ulas dype oPrwiihgscheres'is CROE@Sactkoglass.

"LD CELE'. Further. l jJ Of. st.q MaloP | .

comruni ? 3@%‘#\?03 l>7§t]se‘r;rn:""‘xsgd gog gﬁé(g@%g@é%srgg%%ﬁ’a‘g&zﬁ%fé%%gﬁgr!]lﬂ {Sgﬂ fgr %t?(tg:#p es j ust
desdsi beadvoired spaecly iaokbal spenial doding ehdde v usgd (dBtrRwmitmntspeedi, designeddo capiiréthe 44, 935

t O Chen]oecle'itio%l %hb St?’l?]c%lg‘g' ’a91§ ?xetsg‘enl_a'?l?gti tﬁé]% ﬁtﬁm%leve.ntsatﬂgt cﬁa,%c?lg%ziqﬁ)e t}ﬁsig’gﬁ g&‘gons-rhe
di scl osures o esg refterences are herein Incorporated in thelr entirety
by r ef epbthe speette B compressidn scheames laretinlehded dmbmapplisd to theapelechisignallor ethebF k s
wth CG}%%% 159 }l/lari ous systenms and net hods have been recently discl osed
that are™li n?ler%'ed to integrate artificial intelligence ("Al") or neural
net wor ks wi t Andthe recenthy dsdésehmathdd ersicrorapgest fon adsfingst resesperry enepdifiganethod
si gngl s o J, h&ishﬁ%g? co&%hiutfaﬁ, drl 1Bl BERGRzea Rt ?qgia%emoﬂt@ RAEfodufed THRN
t he “Si mul A1 on Suman T ntef 1] gence processes by conputer systens,
i ncl udi ngpdectatrarismijtifg hanserixpupEd dipital teddcomprfupications eysteamia orded ta sk @St usi ng
the i nf Qupid ‘%ra)an L RBELH -nggf;maqn ¥h@%¥§té%.e§ g@)ﬁ@ﬁ%geag@ﬁfﬁp@@ﬁﬁtiﬁéa

u S - ar I f

definite conclusions), an correction. ticular applications o
i ncl ude hiréslpsing psycsduerberwesatiapbreivers whetsrppessh eprodipe anrthodrisimpdsmantedtip all
raffscelv reviously. dse eleco it . 2 aki \
J udgent, A0, BERAQioRly Red T RLordhRHiBRA 4 Q0n BflraS TRARRRakiEP AW edge
and experience 1n‘a particular field. Typically, expert systens contain a
know’f edgedhbthe beginning of each connection. At the beginning of a phone call and after handover, the
method checks whether both parties can also use the new speech encoding. The handshaking messages
have been selected so that their effect on the quality of speech is minimal, and yet so that the
probability of identifying the messages 1s maximal,
Still another relatively recent reference discloses a tunable perceptual weighting filter for
30 tandem CODECS intended for use in speech compression. Specific filter parameters are tuned to

provide improved perfromance in tandeming contexts. More specifically, the parameters used are 10"
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each particular situation that is described to the program and caf Jlggmm
enhanced with additio to the 20 know edge base to the set of rules.
The ter net k" are herein intended toWean a sy&igdhARbsAr ogr ans
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wi dely used fﬁab% h CP%CC ng agﬁh??e?r‘goris(%%gégﬁysi s. Ot her published
applications of neural 14 30 JUL 2004 V\D 031027876 PCT/ US02/ 30874 networ ks
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advanced

otfi_ Zadeh of the Un ver [N ey in
t he 1966‘t§¥$et‘?°erlgf’"aetg?eéhyP?J“%?Iﬁy%ﬁnsamﬁ ugHie nalnﬁ?g éhe acﬁlfmgmuér)t er;sTPRhall%ﬁg of
nat ysal rdlékr'fglut&gtg the M‘Urﬁxbhdxﬁ rmbmﬁgeising tktermlastoataﬁ apprtmmbsm definéteBool ean

| ogic ter ft does i d k.
ext 1 enecorbisony i seiterresvs R aptletsnS pbAGae S SedloBetr whidlie
bet weencqfipder p?ogrzdﬁﬁ tﬁitniimlﬂitb j]ﬂgménttahabe}mkmer aftadtugnao or ‘hlgamytuos that has erpert

threshold, s ch : deci el I
Wt an EBUEE 28 SPEtoS EULATERS TP AIPI: HPsh Bharaen it e Ipeh s |

a previ edtslpyridilacdinati b4t isdesirided retie progranpareissh baérbencdpibodditnnssy stteem

i ntepnded t se with artificial intelligence through a neural network uses
a RgﬁonETOr"g‘ﬁcggFg’?srﬁqrhM@?&eéPk E conpress data such as video data. Several
previously diisabmsetdeuih! mﬁd:’rldtammrmahnmﬂtmﬁkeasywmoapregramntam to use
Al and/or neur networ or t he f.e t use of
cert ai ns%tlgfféﬁafttal’%ra’“fng gs ergtéor]r’pér}g%e?%g"n %Eﬁi&é%h%ﬁ]%f‘%% d ]?'% g%t’fgg)rf ni ng
syst em pcenfpt opseatinkdn plmlmﬂ reuarhevmt itcrvfrf mﬂrprerbefkmaicdmmd ageess loalstaiipetsl by
a receiyer after ession. a r.an t &diel O
have be&%? l"'@%’é?%eﬁypg?aﬁl et lfaarrllésl‘ﬁnoé(sf?gl?\hnle] ﬁﬁtmgd Mét%ea?ﬁgﬁgtggf&sﬂpggcessed as
| eaphi n@duodatmmtlbyshiﬂsaafteuwhmgapfogtdrmcaﬁ@ime fietwodkrhoadd beliaye il responsedaiag si on.
Anot her exanpl.e of a diselesed. ' [Spd $ih@pol ate
past si GHEP h;}‘g‘tlélﬂ(/eg pivs ug ARG, glser n% eQe?Pﬁ n%ﬁ%{ss%éluﬁtl 'ga'tg g(ssslgegsr%teér{tglg in
order t pmﬁi:ﬁ)p‘lé:semlc]udtngmtlatbutﬂmmohn gﬂadlnm-tas&ddrmmng fuzzy ]oglc Neural networks may

be further described in terms of knowledge layers, generally with more complex networks having

deeper layers. In “feedforward” neural network systems, leamed relationships about data can “feed
30 forward” t6 higher layers of knowledge. Neural networks can also learn temporal concepts and have

been widely used in signal processing and time series analysis. Other published applications of neural
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.transfer to the SCA is"intended to be transparent, and_the SCA proceSS| ng

cont i nuehiglsis gat pasily trapslated inte phselyiedBoslena pgis temat Feasy 19gisefisngloes jnsinde fhe
nor mal | YeaRRbk 6 8nd DA exferh® cad H30AL & afoIndhadne v stalRET S HER # bRBFLe (e.g. a

speech frane has been |ost because of the snooth transition between the

| ast - r ecdefepraigatiqnepgithat ths gtapreofbeing isas papestheephokd suchrag (28, maAspipte in mpkies a

det a1d eChSXiRHR £§g|95 mﬁaﬁ%ce},taa@ IR sceuﬁerﬁe@lpar&% e@a%ﬁf i ci al

intelli gence and neural netwdrks in syst ens or di a COITpI‘ essi on

and/ or deconpPresxppple ofja prsyighsly disdpwsd strryming media @HWHES?BEMBO@WMW@“ DISORC
met hods if@ndld tSRRSHHR: anvﬁe#ﬁg)mnl e queyﬁwan%%kpés%Qa RBadntBnd Bl AWAE J)- S
Patent References: 5, 005 on et al 41,916 to Yoshida et
Gl . 5, KemprsBiatasuch pxdso dj\tas G%EV%BPIF‘GOUSM@FOSQ% Abgnd/or gewalgiesuk sYSIFRIEE et
al.; 5, ﬁ@t%né%ﬁ o i@ AFUREZE Sdural ﬁct@a&s ?&%Jg@%@é‘& effor &rrection cﬁ:?n%g 88%fcBapl MRdeE
et al. 907,822 to Prieto, Jr.; , to Mtchell.” Still further
ex arﬂp‘il esspenified]pssigrscromprassion ﬁ@DESSL &0F Fgmplebd Ie@lw@a systane rsmnlméto Jetarappe a
Appl i catd; lsice YEtwRdd \5]432%55 feReilRdty WreceRRIA MR (SRHBssfin ailr&)trgrﬁumiolnlagﬁlwﬁﬁt i@l .

The di sclosures of all these reférences cited in this paragraph are her ei n
i ncor porpagdigied tp ha‘teFF@FIF regsiy9drat thy tigpsmpigsionycadc Ehat didfeeanee 1s @rasessedizsdeartiagies of

CODEC Sxﬁéd@mhé&ﬁﬁlﬂgom@@@@fﬁc RF arPdfionABhEABidor operating CODECS for use
in processi ngpa vari et%y,fagstream ng nmedi a signals, but that are_ not

extrapol ati on net hod uses East-signal history that is stored in qblij

bel i eved to 2pekeraxamp isclogef methgp @apd devige'is iglendsdde pxirapplatonayt jsignal-higtery

di SCﬂOOSQQta'f&lﬁﬁﬁlJnQLtB%sﬂ% dﬂltas;,e%rﬁ) ﬁ%rdé‘% con&aﬂ:ﬂétag edOfatme Rk st al .
6,182,034 Bl to Malvar; 6,253 5Bl to | var 608131 to Ml var. The

di scl osrEapolstion methed pss pasinigad histesy et i Ftﬁwﬂ m;e)Plﬁ'&rr atbafmethod isamplemaited et y

by ref ergfceictde it R dishiobth hﬁ!‘iz@@q}nﬂgnﬁﬁ\ﬁsﬁh?ﬂﬁgekmt’) AdHARGE NRad-forwitd CODEC
al gorithns thensel ves, and despite prior intended uses of Al and ot her

f eedbac krtifipist EWIF‘S‘P”"Hp@F'dE Fﬁgedckxjeéspﬁ%a&aﬁ%#or PRF-§i5RITEORR IR b PRSERS s on

ef fi ci enginprRsdidh SLIMMA (*STA PPararthidters COhde aSpbdch conRQRM Hadbech Iegsmish&daﬂk
I mprovenent in the ability to efficiently provide a wide varie

st r &ani ﬁ@eeﬁ'b‘éﬂné’f%ﬁs'gﬁé18§“’(l‘ﬁl devire Besinssrnding engpded SRFM TR e AsrtB"c@F?Fé‘rfrm Pes
over a Wddfeddey@td/debdel AN S vERdVACRIPEIH sighdl RolVakd. Guri@irbMdHulis and

decoding process, pre-processing of the required SCA parameters will occur and the results stored in

the past-history buffer. If a speech frame is detected to be lost or in error, then extrapolation modules

are executed and replacement SCA parameters are generated and sent as the parameters required by the
30 SCA. In this way, the information transfer to the SCA is intended to be transparent, and the SCA

processing continues as usual. This disclosure alleges that the listener will not normally notice that a
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comuni cation protocols. There is still a need to incorporate Al and/o
neural networks to ap, an appropriate CODEC 2 r comuni cati P dlﬂl 0t
stream n@d@% gi gna™ased upon a variety of pa t er s paTNGS0iGosy |

wi t hout Ilmtatlon one or nore of the follow ng: (a) the autonated .
choosing of an appropriately optimzed CODEC froma |i bra ? avgl | abl e
CODECS  srfeeahi fidnesyhap beenygst becaysg ob e sEopt yrangitipn Relyess ﬂ}GHﬁSﬁé?cﬁ ?: o anf 3oty

upon an.J.gt Rlknow edge of the chosen CODEC s operatlon conpared to
t he ot hrdca %LE%ES operation and/ or agai nst a standard, % re-trajned

and/ or i t er dfurthel otk detpirscExRMDIRE lcyems thaiere Misnged o uss Artific 35""‘86‘%4’8’{ i on
W thin %Blgih\{l lgf ?\%tm %&teﬁﬂ%ﬂ'ﬁé@ﬂcﬁré%ﬁ SiBorded: %ﬁﬁtgeﬁﬁaﬂ’; re’ldﬂﬁg tcﬁiﬁbcﬁi' ng

S|tuat|on tun rop riate C based on
intebli g@m:spdcmam@@mfhodss(ezg @egm»@wmwmflwémm@dw 15@!3’7&1 Patext

oper at | g WL, £ GRPARY ARG LR s 861 DRLD yalik\ 1024, a 16 15 Gk 589803

test si erence = pararfeters. particular, there is still a

need f oBu&Uethl aﬁSQSrﬁSGIttb Fg‘@rﬁl aE@@@%&@t@rdmﬂa@ Sb?a'g&!o Eanggj9l-i 2872, HHEC upon
an exis i Y

o LR S B LB S, 6 i v
transm ﬂ&lfﬂlovnhgahrnealshedémaﬂnaﬂmnal mermlﬂm)lmahmsr With145428htp RismenFRP 87 2688 Alhe

Co b oot §f SRR btad RS oI ERSEERR R Pl prlg R nr Gl St 50

an |nteiﬂthgemtlrémby\keﬁdg&ethetdmrespect to all of these operations and

i tuati | t t
Cranam so; orobgabmrEs of GRDEE retePa i Fisp R SR REGRE (R BeRGIREOBRLRT. |
si gnal . fézasyiamptdcediig amaaay ﬁﬁd&nm::fgonedﬁt sngavam tny thiebate aowehevedfto ﬂ@e!éml yuse !

I nt er est he field tream.n OVl 5

i ntercomﬁl‘ﬁﬂ% ?‘IIO?T B%‘{‘é’!é‘é The: W%S‘ggﬁeggltggm%ﬂ%%{;o@%ﬁwg \gdg?igg%fhng
Sy St 8IS Betis eWaB‘S@TSQ 038 &1 td\MaI\aKIGSZISBHQS Bil ¢4 Blalyfr; 6266,60%B Hid ¥Malvam The

f or mat P& encod N} en L Sl dely
fragrren?lg O%\'B?Sloffﬁiflsetr(‘if%“ﬁ%seaé THLH 5e'38%§§?%ﬁ§"%?tg§% ?I ng |%tger§v|°gm ficant
quagm re of corrpatl bility issues between content providers and client

users. If o ent,. desir.es.t o, see_or ar f .
bart s eul ar  SSerbSa R P RGP R SRR B COPEE AR e v, ah@Bfite
conpr es pii@tinteAded @sgRalf AD kel GRerGEOBACLIyS tmdbior opsexding £ OTHE Sinjosdrr tcslind@‘ﬁor

dec ession.to the si RAREAEE: it GeOf ten
rar PP ecpaPeaRiay s it e i e e for BAUCER impRRLAGH i e
Ther ef orsilityith eﬁic:eﬁily provide equrkstasets'w& ktmmmd&@ﬂlmtabﬂ? a (e Yapietyd dehinptiop
desires _to t he encoded dPhh®Aths ane of two
criteri 5“??11%‘15651565#5?”‘(%6 he ¢ t?a%?}sgr’ﬁfﬁf o f%ﬁlzlig{ngr ot herw se possess the
fornat-c&maumf::itﬁdpmﬁﬁ (decoder); or (2) the source nedia nust be put
through a "transco Sy SEfipfphkRUAHEC
first format l?eﬁ?ltﬁgdl? g%egg%lmfcolﬁomg A%%dgfg&g%ﬁ%tg’tgf}bl e 155?){ the client's
25  for communication of a streaming media signal based upon a variety of parameters, including without

limitation one or more of the following: (a) the automated choosing of an appropriately optimized
CODEC from a library of available CODECS of different types and operation, including in particular
based upon an intelligent knowledge of the chosen CODEC’s operation compared to the other
CODEC’s operation and/or against a standard, (b) a pre-trained and/or iteratively leamed lmowledge of
30  the particular CODEC’s operation within a given set of operating parameters representative of the
existing situation; and (c) a tuning of the appropriate CODEC based upon an intelligent knowledge of
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that converts a nedia si | fromone encoded (i.e. npressed) format to
anot her. wardseum76 echni qUEs for transcodi ng one nedi & f or nBETAR 08740t her
have been previously disclosed. Figure 1 C shows one illustrative exanple

of the general. progess that, is characterjstic of 30 many kno transcodi ng
{echni quESOPERRSPRWER ESPIGt B-gher o ROt o} the Grosigostpabion of & oSt subeop ibslErepcs
parti cul paratist@e of device or player for content that exists in an initial,
unconpati bl e format. Accarding t he specjfic | e sho in Figure 1
C, a request BEEUFplgp,thares EP'??S'GF‘ﬁ ?%Eﬁ%amlﬂ?t%wé‘?"t ?gﬁﬁggﬁ?‘wth%ﬁ‘é’c@@ﬁl@nt i s
recei vedCOREC dpBn 6P BHiAME sitSatiSPRE it demleld by 0ROMESIre 6 thé foBoRRR! Bithméters deheded
.fromthe 17 30 JUL 2004 WO 03/027876. PCT/ US02/ 30874 , initial format q.(Bls.g.
Real - &ncHtapinednedi 5analigll; parametsss of the anspeign chapne] cansilifiesAnd spnsipiatss S nat

for the pfr&AMES bf (RO rddbidYWevicEeaPabilidsang &drkstrd¥iagli an”' format). This
.re-encoded nedia is then served to the requesting client for decoding

“within the reuilidurberdhere isrplssmstil pasedfprspsh an migjligent fystem thaypperatss baged

Si gni fi Cagi ad GAIARIN: k&omédgmtﬁtresﬁ&s to diNofthad opehaibhd B SRS oh 4 B&EmEErs iPorder
mul tiple channel s for nultiple clients nust be supported by an equal nunber
of trans@o@mize eRappropsiapEPraRression, transmssigh Garpmpressipd fad playingpl the@ibiest | on of
the e@nvepLindRledld fascodi ng techni que just described as it manages four
si mul t aneous streamrequests fromfour Mcrosoft Media Players, wherein

the requested content is initially encoded in Real"" format. The system

ar chi t ect ur e Gnnyentional Teapscodersdor Streamaing Madiaancoders 151 - 154 and four
decoders 155 - 158 requires significant conputing 10 resources. For
‘exanple, it is beli eved that each encoder 151 - 154 provided in the exanple
requires a cdderitresentipigresign thediphl ofispreqmingmedip pammwnicatipn s miexiding 128"

Moyt g5 GhreRANNAN R eRveeR thedH@ arft O “MifatRpASHEZ$AEcRire Sy demd A PrdstiTudel )JAnM T h
256 Mo available RAM It _1s further believed that each decoder 155 - 158
needs a @@ing/fipld pfrarionedifferent fompatspesiitvySams #Epraepcededpentsnt bas ercatedy widrixMm
So, four 1 o j i - af:

(avai l ab?%g%iﬁg%ﬁ%gngggf&%ﬁ %’?‘? %ggﬁggégm%ﬁ{gg@Egﬁﬁﬁ%ﬁggﬁf\ggl 0 cost
at the tisswes btweenicgntent peaviderrragd skent bseso Kf enetclipnt lesirppjosses ar eak stiegping content

si mul t angQu§ pRtibRA Burce SRR L¥ntért nROREM IhoudR TRUHEIfE ROHSERAR, 4RRipatible

t housands of “sinul taneous streans. There is’still a need for a transcoder

syst &n tGEAPEEmustheaned gn beplieat 1ide onfecoppestieorn iggniok fisianple dinfertunatslyoypurse

st ream ngnRdk 8rd GRALS0 Rl B! dddRIRGn BRI 8he, ERLIRICODISE RGefibd) THRIefGOAPAIL | NQ
resources and in 20 a cost-efficient manner. Paraneters Affecting Mdia

Conmuni cAieptgpauess such engodpdenpientdpr M thersneice fespreste pash theencaded fapiyntia A PRy Fuy

that may:lenaat of M@ chilkfh afisQe nfdd: (13 TheaiRkt QRIS A1 SaPIBEShErvifpdSessitRe format-
comuni cate a particular stream ng nedia si | to a desired target, the

] na S 2
fol | owi rigesiBedLPPEC{desodenipy(2hihe W‘Pcdﬁ"sd‘ﬂ‘f‘g &f Byfthroygheas tigpscetsTe HIRTG 'Yi deo
fornat s fBsLcRROSERS hdia FRNShENS: folrhatiifio R8EdoRY RFmMAMBd: id JoaHatKlE AR kIRMient's

‘'systens each generally require different types of o
device/system. The térm “transcoder” is herein mtended to mean a system that converts a media signal

devi ce/ system The term§anscoder" is herein intended to mean a 3sdlnalli

from one encoded (i.e. compressed) format to another.
Various techniques for transcoding one media format into another have been previously
disclosed. Figure 1C shows one illustrative example of the general process that is characteristic of
30  many known transcoding techniques. More specificaily, a request 159 is first received from 2
particular type of device or player for content that exists in an initial,; uncompatible format. According
to the specific example shown in Figure 1C, a request 159 from a Microsoft Media™ Player for Real™

Video Content is received. As the content is specifically requested, the content is decoded from the
17



pl ayi ng of stream ng dia signals in view of av abl e transm ssio
speeds %@?ﬁ%dth,_ S well as receiver processing 30 paORUSI2A0874 |

Al t hough certain specific types of communications formats and systens are -
further herein described in detail, the follow.hg Table vi d

sunmmar ymmﬂal formitgni fReghencodad Sematlepndiipthen freepeedsd | 8\@%‘?"@%%% ?B) %L

2004 PG ﬁgﬁ? 3 %WrbM%1£WM) CIORHYRIRh&oAkd REGia B)thénaeR/ed iuthe

transm Sgl on currently avail able or disclosed in view of
avai | abﬂe@espmtemrfObthﬁqcﬂmgWﬁhm@eTmeEt systempf $hatRlp¥es of Vari ous

Communi cat | 0ng: Sl HREAIFE SLaGRARLOMIRG RARMGL G8 ab il ureond fesalonon SM

nobi | e tel ephione I'n space” (W rel ess)Mobil e tel ephone for
busi fiesmukiptt chamsis izl muldple r:lwantsenw bhsusperted biap eqnal oumber ehERCAd6TS5 6 %Ko ps RF

I n space r Jes
L PSSl SRl RS BLSPIRLE fk iagad et ot

s n?lh | f bmal;rﬂ&sm am?apfs (dagmmumausatreaﬁ rempestoorfoardicrasafidyiedia Plagers, vhemgn |

W alr e 1l.e

in the %’&{é/q(‘jf ?‘T %8?te'§|ls o aﬁi %%d&égneral tf%glcﬁet : %ﬁ%?ﬁcgﬂn%ﬁ?gﬂl 4{6{13222::

:< B sp?cglfg%m féﬁlf@sg??dlmm 151 ¢ B4y fove déagderd 1SS nSSseayites PSHEHLIONIRBERT: 64
ps.to S 2

Tw é?edmﬁ%r‘?% orexapplp, 1 ﬁlé&?%heé'nd&at e%%' é%h%erﬁggls a?@%@‘l‘e@[}n %leﬁimﬁlﬁéeﬁ‘h“erfssa pl us

controlg (ﬂhvmgkpﬁi(l MHzIe @ Peftiut™MIHPRIvingM28 iMhvtes 08 RAM geatlabie.cqr gl 400

access 1
M'Hz proccssors (S. iy l;l%tl w?tﬁ%S& Mb available RAM. It is further believed that each decoder
155 — 158 needs a 233 MHz machine (e.g. Pentium™ I} having 64 Mb of available RAM. So, four

conpression nodalities (e.g. CODECS) in order to optimze co [ [
é nuni Eﬁt:‘l}lﬂ_nmﬁ’l.nd

such streams requires the equivalent of a Quad 900 Xeon (available from Compag, Hewlett Packard,

15 Dell and IBM, estimated to cost at the time of this disclosure about $9K retail). This is for four
simultaneous streams — society is presently demanding thousands upon thousands of simultaneous
streams.

There is still a need for a transcoder system that efficiently converts multiple format-specifically
encoded streaming media signals into multiple other formats using minimal computing resources and in

20 acost-efficient manner.

Parameters Affectine Media Commnnication

For the purpose of further illustrating the many variables that may impact the choice of an
25  appropriate CODEC in order to communicate a particular streaming media signal to a desired target, -
the following is a brief summary of various different types of streaming video formats and processing
systems. It is believed that these different systems each generally require different types of
compression modalities (¢.g. CODECS) in order to optimize communication and playing of streaming
media signals in view of available transmission speeds and bandwidth, as well as receiver processing
30 parameters.
Although certain specific types of communications formats and systems are further herein

described in detail, the following Table 1 provides a summary of a significant cross-section of the
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. fiberl e (hga$ter ne "?Fff"?"éstr C i O obil ! x isingss nd prsgutionely|
cabl e, [Regilar iegron evirD Sfy, & Qlick AT ONl Y- used [haeaky area 16 okt BM 1 kS Ress
Ri n81 ' ' gh=ris ==
coaxi ghanesble” "orrapygerconpany to | SE®®2/ | -26. 312 Al PiBer s th
I nter Uuc e D gi tal "Subsg¢rjber Line [pSe channel in the st of
Nbpswi ' S vt \
acces m P&é‘b"ﬂ‘éﬁﬂf" .lllﬂ?:;[sUSI ng exi s Rﬂﬁgpe&()'lrﬂwsj i nes h&llﬁ@@“ﬁ&rbﬂsmmmdpmmﬂwdl
Mopswi =Far T, ¢ Toaics . fFour ot L 1jpr exed =1 ST grars

ISDN

S
R1: 23 (T-1) or 30 (E1) assignable 64- IBR.[: Twisted-pair
Ri

RI: Faster home and small business access

bps channels plus control channel; up : T-1 or El line PRI: Medium and large enterprise access
1.544 Mbps (T-1) or 2.048 (El})
lIDsL 128 Kbps [Twisted-pair IiFaster home and small business access _
a] area petwork for Apple devices; several
AppleTalk 230.4 Kbps Twisted pair etworks can be bridged; non-Apple devices
also be connected
Enhaniced Data GSM " . . II . . R ‘ ”Ii
Eavironment (EDGE) 384 Kbps RF in space (wircless) Mobile tetephone for business and personal us
[Satellite [400 Khyps (DirecPC and others) [RF in space (wircless) __}{Faster homne and small enterprise access ]
" . : - Large comnpeny backbone for LANs to ISP
Eramc relay 156 Kbps to 1.544 Mbps Twisted-pair or coaxial cable SP to Internet infrastrcture
ITwisted-pair, coaxial cable, or  ||Large company to ISP ﬂ
“DSI’T" 1.544 Mbps optical fiber J ISP to Intemet infrastructure
Universal Mobile . .
P . . - obile teiephone for business and personal
|éelcc1?;)lmmcalions Service ||Up to 2 Mbps RF in space {wireless) availl:ble 320"‘;2 ::ln‘llc:) P
. I T wisied-prair, coaxial cabic, or )
[;amer J2.043 Mbps ;:il::al ﬁt:-l ¢ o 2-channel European equivalent of T-1
‘wisled-pair, coaxial cable, or  |lLarge company to ISP
T-1C(DSIC) 5'152 Mbps ‘l optical fiber [SP to Intemnet infrastructure
. wisted-pair, coaxial cable, or econd most commonly-used local area
IBM Token Ring/802.5 4 Mbps (also 16 Mbps) ptical it _IEetwork after Ethernet
ITwistad-pair, coaxial cable, or  [JLarge company 1o ISP
IDS?JT'Z 6.312 Mbps loptical fiber ISP to Internet infrastructure
Digital Subscriber Line - [Twisled-pair (used as a digital, lHome. small business, and enterprise access
Logg 512 Kbps to § Mbps [broadband medium) using existing copper lines
‘wisted-pair, coaxial cable, or X . 1 el
[5-2 8.448 Mbps optical Sber ICarnes four multiplexed E-1 signals
caxial cable (usually uses
512 Kbps to 52 Mbps Ethernet); in some systcms, 5
[Cable modem (sce "Key and explanation” below) telephone used for upstream [Home, business, .rfc_hool access
. quests
10BASE-T (twisted-pair); . rwork
jEthernet 10 Mbps HOBASE-2 or -5 (coaxial cable); F"Lftnl)"’l‘“"_’ business local zrca ne
10BASE-F (optical fiber)
. Twisted-pair, coaxial cable, or econd most commonly-used local area
IIBM Token Ring/802.5 16 Mbps {also 4 Mbps) foptical fiber EB twork after Ethemet
E-3 34.368 Mbps [Twisicd-pair or optical fier _ |[Carries 16 E-l signals
. P to Internet infrastructure
DS3/T-3 . [}34.736 Mbps IConxlal cable ]ISmaHer links within Internet infrastructure
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deal fiber Coaxial cable (usually uses able nodenbl2 Kb
axi Y ps to 52

MopsEt herne:t'), I n son‘ystems, Hone, business, sc | access (sees.DKleUJ- 2gnrfd
expl anat ?3(@%7%\/\l)tel hone used for upstreamre sts | $8B0e6a2)50
(tvmssted- a , 0st popul ar business | ocal area network Ethernet 12)- %ps’l
((;]32)(:52 or -5 (coaxial cable);LAN) | OBASE-F (optical fiber) Tw sted-pai

fi Ccaot e, Ooregond Mo onmonl y} ep. BD ‘Wﬁ--
Mops foahiso 4 Mops) fliisaksf | ber et wor k § SAChinke O Y : Al
or o lical fiberal :1 6 E-1 si s i 6_Man : "nuh 1’

| nt er Rl slnétpsddgt ure rnaller i nk¥ wi thi A I Jﬁ if"'““_
03/ 02f&8s 33U JUL2qBX °PE¥ Uso2/ 30874 ,swi“%'ép to Int a? A WAN jine ©
51. 84—t rCar—TNOernuT T &1 11 Nk W[ba Rt LB lokel 6 bt EherRElVRR
roglte sifgrgnar e and!®aR | i nes i gh- Spg
ca € [t e et —rerconTe
ﬁ/gVi c ﬂ"""ﬁ?‘és"t er JRMR | nes | 00BASELY
ps ETNErNet eads Fast Et hernet 1(
into '@J Epﬁ% 100BASE. e-[r
Mopst ileat fiberl arjgeemedgy rai nge
to | nirerTret—trt- TS erare - 3o ( Do3D) 90 WVDPSTTCe
| nt er RESPhfrastr udPiPA™8s 4 E3_chanmdba o4139_284
1, 920 ) mul t aneous pygiscmpeonver sati O%ﬁpﬁcﬂﬁbﬁ

t

-12/STM-4 1622.08 MY

orkstalions/networks with 10/100 Mbps

igabit Bthemet | Gbps Ethernet plug into Gigabit Ethemet swilches
24 1.244 Gbps llOptical fiber _{Bnternet backbone (
I5ciNet [2.325 Gbps {15 OC-3 lines) ~{joptical fiber “|{Part of the vBNS backbore
lOC-48/STM-16 2.438 Gbps [iopticai fiber —|limternet backbone ]
[loc-192/8T™-64 10 Gbps fiOptical fiber IfBackbore I
lloc-256 13.271 Gbps ffoptical fiber jBackbone _1
Comments & Key for Table:

(i)The term "Kbps™ as the abbreviation for mthousands of bits per second.” In intemational English outside the U.S., the equivalent
usage is "Kbits £'* or "kbits/s".
(i} Engincers use data rate rather than speed, but speed (as in "Why isn't my Web page getling here faster?™) seems more meaningfu!

for the less technically inclined.
(iii) Relative to data transtmission, a related term, bandwidth or "capacity,” means how wide the pipe is and how quickly the bits can
be sent down the channels in the pipe. These “speeds" are aggregate specds. That is, the data on the multiple signal channels within the

carrier is usually allocated by channel for different uses or among different users.

Key: (i) "T" = T-carrier system in U.S., Canada, and Japan... (if) "DS"= digital signal (that travels on the T-carmier or E-carrier)...(iii}
*E" = Equivalent of "T" that uses all 8 bits per channel; used in countries other than U.S. Canada, and Japan....(iv) "OC" = optical
carrier (Synchronous Optical Network) “STM" = Synchronous Transport Modules (see Synchronous Digital Heirarchy). (v) Only the
most common technologies are shown. (vi) "Physical medium” is stated generally and doesn't specify the classes or numbers of pairs
of twisted pair or whether optical fiber is single-mode or multimode. (vii) The effective distance of a technology is not shown. {viii)
There are published standards for many of these technologies.

Cable modem note: The upper limit of 52 Mbps on a cable is to an ISP, not cusrently to an individual PC. Most of today’s PCs are

Jimited to an internal design that can accommodate no more than 10 Mbps (although the PCI bus itself carries data at a faster speed).
The 52 Mbps cable channel is subdivided among individnal users. Obviously, the faster the channel, the fewer channels an ISP will

require and the lower the cost to support an individual user.
Internet Carrier Systems

5 Communijcation of streaming video via the Internet may take place over a variety of
transmission modalities, including for example digital subscriber lines (“DSL™), “T1” lines, cable
modem, plain old telephone service (“POTS”) dial-up modem, and wireless carriers. While a

description of the many different wireless transmission modalities is treated separately herein, a
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A “DSL” or “digital subscriber line” is generally defined as a “broadband” transmission carrier
for communicating high-bandwidth communication over ordinary copper telephone lines. Many

25  different types of DSL services have been disclosed, having generally varied data rates and intended
applications. Though further discussion is herein provided about certain of these DSL types, the
following Table 2 provides a summary of information for certain of these DSL types for the purpose of

further developing an overview understanding:
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5  published at 8.448 Mbps), which is believed to enable continuous transmission of motion video, audio,
and 3-D effects. More typical individual connections provide from 512 Kbps to 1.544 Mbps
downstream and about 128 Kbps upstream. A DSL line can carry both data and voice signals and the
data part of the line is continuously connected. DSL has been anticipated in some publications to
replace ISDN in many areas and to compete with cable modem for multimedia communication to
10 homes and businesses. DSL operates purely within the digital domain and does not require change into
analog form and back. Digital data is transmitted to destination computers directly as digital data and

this allows the phone company to use 2 much wider bandwidth for forward transmission. Meanwhile, if
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Multitone Technology {DMT) or Carrierless Amplitude Modulation (CAP). A third technology, known
10 as Multiple Virtual Line (MVL), is another possibility.

A variety of parameters of DSL operation are variable and affect the effective data rates that can
be achieved. DSL modems generally follow the data rate multiples established by North American and
European standards. In general, the maximum range for DSL without a repeater is 5.5 km (18,000 feet).
As distance decreases toward the telephone company office, the data rate increases. Another factor is

15 the gauge of the copper wire. The heavier 24 gauge wire carries the same data rate farther than 26
gauge wire. For destination devices beyond the 5.5 kilometer range, DSL. may still be provided, though
only generally if the respective phone company provider has extended the local loop with optical fiber
cable.

To interconnect multiple DSL users to a high-speed network as a “backbone”, the telephone

20  company uses a Digital Subscriber Line Access Multiplexer ("DSLAM”). Typically, the DSLAM
connects to an asynchronous transfer mode (“ATM?”) network that can aggregate data transmission at
gigabit data rates. At the other end of each transmission, a DSLAM demultiplexes the signals and
forwards them to appropriate individual DSL connections.

“ADSL” or “Asymmetric Digital Subscriber Line” is the form of DSL that will become most

25 familiar to home and small business users. ADSL is called "asymmetric” because most of its two-way
or “duplex” bandwidth is devoted to the downstream direction, sending data to the user. Only a small
portion of bandwidth is available for upstream or user-interaction messages. However, most Internet
and especially graphics- or multi-media intensive Web data need lots of downstream bandwidth, but
user requests and responses are small and require little upstream bandwidth. Using ADSL, up to 6.1

30  megabits per second of data can be sent downstream and up to 640 Kbps upstream. The high
downstream bandwidth means that a telephone line may carry motion video, audio, and 3-D images to

destination computers or television displays. In addition, a small portion of the downstream bandwidth
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Rockwell Corporation, that is somewhat slower than ADSL (1 Mbps downstream, generally predicted

to be lower upstream) but has the advantage that a "splitter” does not need to be installed at the user's
end. Hardware may be required to carry CDSL by local phone companies to homes or businesses.
CDSL uses its own carrier technology rather than DMT or CAP ADSL technology.

10 Various companies have worked with telephone companies in developing a standard and easier
instaliation version of ADSL, called “G.Lite”, that is believed to be under deployment at the time of
this disclosure. “G.Lite” or “DSL Lite” (also known as “splitterless ADSL”, and “Universal ADSL") is
believed to be essentially a slower ADSL that doesn't require splitting of the line at the user end but
manages to split it for the user remotely at the telephone company, which is believed to lower costs.

15  G.Lite, officiaily ITU-T standard G-992.2, is published to provide a data rate from 1.544 Mbps to 6
Mpbs downstream and from about 128 Kbps to about 384 Kbps upstream. At least one publication has
predicted G.Lite to become the most widely instailed form of DSL.

“HDSL” or “High bit-rate DSL” is believed to be the earliest variation of DSL to be widely
used for wideband digital transmission within a corporate site and between the telephone company and

20  a customer. The main characteristic of HDSL is that it is symmetrical: an equal amount of bandwidih is
available in both directions. For this reason, the maximum data rate is generally lower than for ADSL.
HDSL can carry as much on a single wire of twisted-pair as can be carried on a T1 line in North
America or an E! line in Europe (up to about 2.32 Mbps).

“IDSL” or “ISDN DSL” is somewhat of a misnomer since it's really closer to ISDN data rates

25  and service at about 128 Kbps than compared with the much higher rates generally associated with
ADSL.

“RADSL” or “Rate-Adaptive DSL” is an ADSL technology to be made available from Westell
company in which software is able to determine the rate at which signals can be transmitted on a given
customer phone line and adjust the delivery rate accordingly. Westell's “FlexCap2™” version system

30  uses RADSL to deliver from about 640 Kbps to about 2.2 Mbps downstream and from about 272 Kbps

to about 1.088 Mbps upstream over an existing line.
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25 A T-1 system typically uses 4 wires and provides duplex capability, with two wires dedicated

S
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for receiving and two for sending at the same time. The T-1 digital stream includes 24, 64 Kbps
channels that are multiplexed, wherein the standard 64 Kbps channel is based on the bandwidth
required for a voice conversation. The four wires were originally a pair of twisted pair copper wires,
but more recent systems provide coaxial cable, optical fiber, digital microwave, and other carrier

30  technologies. The number and use of the channels may be varied from the standard guidelines.
The original transmission rate (1.544 Mbps) for T-1 lines is in common use today in Internet

service provider (“ISP”) connections to the Internet. Another level, the T-3 line, is published to
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where N represents the saturation of black within the pixel. If N=1, the image is not called gray scale

but instead monochrome, or black and white, as the bit can only be on or off and can contain no
shading informmation.

30 Common computer resolutions include for example and without limitation the following:
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8-bit V\lgll"qectmg mechanism that shows text and graphic images to the computer user. VDT’s may use a
variety of specific display technologies, including for example cathode ray tubes (“CRTs"), liquid

' 25  crystal displays (“LCDs"), light-emitting diodes (“LEDs”), gas plasma, or other image projection
technology. The display is usually considered to include the screen or projection surface and the device
that produces the information on the screen. In some computers, the display is packaged in a separate
unit or “monitor”, or the display may be fully integrated in a single unit with the computer processor.

With respect to LCD’s in particular, this technology generally requires minimal volume and
30  physical depth compared to other VDTs, and therefore is typically used in laptop computers and

cellphone/PDA’s. LCD’s consume much less power than LED and gas-display VDT's because they

work on the principle generally of blocking light rather than emitting it. An LCD may be either
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End no defined aspect ratio. New television sets will be elt.%er I&BT@-capable or SDTV-capable, with

receivers that can convert the signal to their native display format. SDTV, in common with HDTV,
using the MPEG-2 file compression method in a manner that generally reduces a digital signal from
about 166 Mbps to about 3 Mbps. This allows broadcasters to transmit digital signals using existing
30 cable, satellite, and terrestrial systems. MPEG-2 uses the lossy compression method, which means that
the digital signal sent to the television is compressed and some data is lost, but this lost data may or

may not affect how the human eye views the picture. Both the ATSC and DVB standards selected
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for exanple cathode ray tubes %
720p to 1080i. The p stands for p: 031 ‘essive scamzmg, which means that each scan includes every line

for a complete picture, and the i stands for interlaced scanning which means that each scan includes
25  alternate lines for half a picture. These rates translate into a frame rate of up to 60 frames per second,
twice that of conventional television. One of HDTV's most prominent features is its wider aspect ratio
(the width to height ratio of the screen) of 16:9, a development based on a research-based belief that the
viewer's experience is enhanced by screens that are wider. HDTV pixel numbers range from one to
two million, compared to SDTV's range of 300,000 to one million. New television sets will be either
30 HDTV-capable or SDTV-capable, with receivers that can convert the signal to their native display

format.
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view HDTV programming.
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2 however, HDTV is expensive. Nevertheless, less expensive digita] TVs provide a markedly improved
viewing experience over regular TV, and for those who choose to retain their old sets, even the addition
of a set-top converter will deliver a discemibly improved picture and sound.
The FCC's schedule for transition to DTV proposes that everyone in the U.S. should have
access to DTV by 2002 and that the switch to digital transmission must be completed either by 2006 or
30  when 85% of the households in a specific area have purchased digital television sets or set-top

converters.
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equi pment is prohibiting 20 viewers fromseeing the difference between
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to purchase a 25 converter to view DIV transnm ssions on their old. = .
tel evi skwmgh &g mavie 2l 133 arnvtedARL Arer ST haly ihdwo layerp PR &IThioA s B St or

gi”tggglngﬁmword%ﬂa‘%é YEGIEbRY sthvRfto SudidabouRe fifordfion) tenpacCARAR ED-ROMIdgdt al
of approximately the same physical size that hold about 600Mbytes (DVD holds more than about 28
times the information). DVD players are required to play DVD’s, though they will also play regular
CD-ROM discs. DVDS can be recorded in any of three general formats variously optimized for: (i)
video (e.g. continuous movies); (i) audio (e.g. long playing music); and (iii) or a mixture (e.g.
30 interactive multimedia presentations). The DVD drive has a transfer rate somewhat faster than an 8-
speed CD-ROM player. DVD format typically uses the MPEG-2 file and compression standard, which

' has about 4-times the resolution of MPEG-1 images and can be delivered at about 60 interlaced fields
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“Super audio compact disc™ or “SACD” is a high resolution audio CD format that, together with
DVD-Audio (“DVD-A"), are the two formats competing to replace the standard audio CD (though

A consuner | ocated in noygtainous terrain in an ATSC-EorrpI I ant cougg}rmLW

30  most of the industry generally is backing DVD-A, with a general exception believed to be Philips and
Sony). SACD, like DVD-A, offers 5.1 channel surround sound in addition to 2-channel stereo. Both

formats improve the complexity of sound by increasing the bit rate and the sample rate, and can be
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Of equal importance to the contemporary age of the Internet, the age of wireless
communications has significantly extended society’s ability to interact outside of the fixed confines of

20 the home and office, allowing our remote communications to break free from the umbiiical cords of

wires and cables. For example, in 2000, the number of mobile subscribers grew by close to 50%.
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32 30JUL2004 WO 03/027876,PCT/ US02130873 per secondr*ere two fiel gg JuL 2004

each of these systems implements TDMA in a somewhat different and incompatible way. An
altemative multiplexing scheme to TDMA and FDMA (frequency division multiple access) is code
division multiple access (“CDMA”).

30 Code division multiple access (“CDMA”) refers to any of several protocols used in 2G and 3G
wireless communications. As the term implies, CDMA is a form of multiplexing that allows numerous

signals to occupy a single transmission channel, optimizing the use of availabie bandwidth. the

35




3 0J UL 2004 s WD 03/027876 PCTIUS02/ 30874 pl ayed on existi ng CD3d aiielist
al t hough generally onlgmat quality |levels simlar t hose of traditional
CDs. SACD uses_Direct reamDigital ("DSD ) reco ng, ' ' ghl i shed
as bei ngMAEIRI¥0ary to Sony, that converts an anal og mamtpe or?n(ﬁ{% a 1-bit .
signal for direct recording, instead of the pulse code nodulation ("PCM)

and }‘! | t&mcn@yuf@ség haym&g«n%gmquﬁaﬁ (URSRelisiesteleptont Tgss:_:rrsomﬂle' g@emm@p? 5
sanpling _rate of about 2. Lo inprove conpl exi.t r '

Sound, " Sazbariey CHNS s toriobto-ABtR P DIRIow (OGP ROt o Seefpp

gr aphi C%echﬁd"@g\! iAdRR iGhit BSfirstli S0z Glito bliaryRsnpase Thé fiqrehdyer thnukmsmitted digng,
| nt er net - based communi cati ons also have riicul ar .prot ocol s for o eiver
comuni éstheromaderia anngegordips 1@ds fery (‘l?@%as"s'ff"é‘g’ﬁilﬁﬁmﬁgﬁ%{‘ y oy

commyni %B]L,meﬁua%i}e%ﬁbﬂéé is}8o LY/ RE BRkam&thde  saiitfbllays exadilyesiengovitit theol s,
in particular wth respect 10 to streanm ng nedia contruniaat&lon are briefly
summar i Zevsniterdavansy-y Thess irlbens of possilefErgrensy-SePUMESOAT 8% ai | ed

under st andi 09,4 Wikihe ERSRAE AlFRALM. THE EDMA KARMINdhEAINN. 235MHR M Tia CDIMA a
si gnal s“are”gener al %y communi cated in digital for ggt Vi a dﬁtéqaasgacket The

terns " pawiodtsase aschemepaien “sofihapdedd, Whichmapmizss ignabbregiip 4s # TPE°Y %ﬁlped
bet ween gﬁmé‘%eg{]tlé gﬁcﬁhe?.” ‘i‘hﬁtcﬂlﬂ%&&i%&f ARt bl phad FEein Blodey supports@LTed] times as

packet - net wor re specifically, when a.fil ?ent , the

] e i
pr otlfc olmangyignaloper uhis bansiwidth poanelog modes, GIIMA g cqpatible Withpther ogioletcp) | p

based s L MEARS LididdthanmBunks of efficient size for routing.
Each of X?schlg@eé%a%etswg?%nsépar at el Eunbered and i ncl udes thgﬁl nt eéer%@

address of t fike efiginal GRMoraisoRnewn pf DM e, Wag ftendardizsd n 1993;apd j5 copsgt
travel dicf {angiky Hath Sl B2hin AR HIBHERS in M &S  ORYvdalorizmsOnE 1S

t hey aré reasse Into the original file, for exanple by th gﬁ | ayer

at the M88eiswiprjocohthat enplensied:2520Hs parrienipd gPaupiAdT indyat é’f“?ﬁféﬁ% 2\/953 0

handlse (GRS SHhoRSaffkafs SPATNGA4I4ANES Al ARislonSISISER dapble diRloReaig  An
ve 's :

circurt-swtched, is used for networks allocated
gener al Ispeciios! updp ¢ &5 Kbpsrhydundlingsip to pight chammels- swit ching, lines in the

network are fNarec 2rpREs VR L EBMARRO Y WideBli DM B Wik fitd\ ecdsthargAieits
connection generally requires the dedication of a _parti cg}rﬁhépath far the

dur at i orfastdr. CONMAZ98Rrrdsethnown apBATACDMA MuleEamsh St 6nis 2 vgiRion Gk the\ay
O equaly i1 RRELaRsS 59,ei09§d 6PN BRRHRAY TRREorRhuliEiohNURGA GTU) ! Mee age of

W rel ess “comuni cations has significant It}/ extended society's ability to

1t S0ac CRMARISstaofar iea 1 bR BanieIded P RS AR B HFFIPERE B ng

our re @]&ggp,: mﬁ%%F RNEuvbPs, A RRniks @8t Habvo BRveldpedFepiidrs 0 thiCardarddiicludsi 1 es
es. Fo

and cabl r exa e, 1 n 2000, the nunber of I ]le.su | ber rew b
cl ose t Erseva and Qualgpmm goxgorgqjﬂ_ns.zﬁ{jgeband CDMA, or "WEBM?IS anblwslanﬁara dgnvég y

from CDMA that is also known as IMT-2000 direct spread. WCDMA is a 3G technology intended to
support data rates of up to 2Mbps for local aréa access, or 384 Kbps for wide area aéccss, and slupports
25  mobile/portable voice, images, data, and video communications at these speeds. WCDMA digitizes
input signals and transmits the digitized output in coded, spread-spectrum mode over a 5§ MHz wide
carrier — a much broader range than the 200 KHz wide narrowband CDMA.
‘ The Global System for Mobile communication (“GSM”) is 2 digital mobile telephone system
that is widely used in Europe and other parts of the world; this system uses a variation of “TDMA”"
30 (introduced immediately below) and is the most widely used of the three digital wireless telephone
technologies (TDMA, GSM, and CDMA). GSM digitizes, compresses, and then sends data down a

channel with two other streams of user data, each in its own time siot. It operates at either the 900 Mhz
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{J UL2Q04 jiplement it, developed by ISO in 1978 as a framework for international standards in heterogeneous
computer network architecture. The OSI architecture is split between seven layers, from lowest to
highest: (1) physical layer; (2) data link layer; (3) network layer; (4) transport layer; (5) session layer;
(6) presentation layer; and (7) application layer. Each layer uses the layer immediately below it and
provides a service to the layer above. In some implementations, a layer may itself be composed of sub-

30  layers.
General Packet Radio Services (“GPRS”™) is a packet-based wireless communication service that

promises data rates from 56 to 114 Kbps and continuous connection to the Internet for mobile phone
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can be constantly attached to the Internet as they travel.
Enhanced digital GSM enterprise (“EDGE” )service is a faster version of the Global System for

_.nU

Mobile (GSM) wireless service, designed to deliver data at rates up to 384 Kbps and enable the
deliver.y of multimedia and other broadband applications to mobile phone and computer users. The
30 EDGE standard is built on the existing GSM standard, using the same time-division multjplc access

(TDMA) frame structure and existing cell arrangements. EDGE is expected to be commercially
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Similarly, cellular phones themselves have also been recently rendered “Internet enabled”, also
with limited browser capability and screens to display content. Examples of “Internet enabled” cellular
phones include, for example: Sanyo SCP-4000™, Metoro]a i1000plus™, among 2 wide range of

30  others; this wide field represents hundreds of different processing and display capabilities.
In either the case of the PDA or the cellular phone that is “Intemet-enaﬁled”, compatibility with

the Internet protocols of communication must be achieved. In general, wireless communications take
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wor | d b;y%ZOOZ’g OncgﬂyUMTS |pmy a?h%y i mpl ement ed, conputer and phone users

can be constantly attached to the Internet as they travel. Enhanced digital

GSM ent erprise ("EDGE" )servEoPMARY ORTHE INAESTIONOf the G obal System
for Mbile (GSM wreless service, designed to deliver data at rates up to

384 %ps and enable the delivery of nmultinmedia and other broadband

appl i cat i onsTh0,/ARR PR BEIratdd 5@ B dRles U afous TiBtatbhsElAthcfehaiBe adsburt
bui |l t on t he existing GSM standard, usi nﬁ.ﬁt he sane.ti ne-divisi on nul tif,’;l e

access limpNmys. mdincompatibiliticrof PRerkngyp mefads foptireaming

expect edrdvicl $h CRIRESne At cH3s, 36htbls ZARBAdien Q38 2218&6::?&3%11150@2 130874
avai l abl'e in_2001. It is regar ded as an evol uti onar standard on, the way to

Uni versal MboBhe reserinuabiRpacrording t qae aphogimest ¥a ling media communications

25  system that uses a computer impleniented intelligence system, such as artificial intelligence, in a
network system, such as a neural network, to communicate a streaming media signal between a
transmission device and at least one destination device.

The present invention according to another embodiment is a system for communicating a
streaming media signal between a transmission device and a plurality of destination devices each

30  having different media sigﬁal processing capabilities-.

The present invention according to another embodiment is a streaming media communications

system that is adapted to communicate a streaming media signal from a single transmission device and
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Wrel ess Application Pro col ("WAP") is a specificajon for a set 9f30 JUL 2004
conmmuni cati on protocols standardi ze the way tha i rel ess devices such
as cel |l ulvep o3/¢178mhones and radi o transceivers, can b 5 usedlu§erzognat er net

access, including e-mail, the Wrld Wde Wb, newsgroups, and Internet

ks MOV bR S A

enabl es diffetent @ansiishi hapdbilRy Siohafintd With RERECIO @PRMahiCating the BRSiming aRtia
times, much effort has been expended to nmerge the fields of wireless
communi ¥bns and the Internet in order to bri dge the gap of cords, wres,

and cabl es tlra ldvadmhaé@hﬁng tdAnaBR@dbEhehtSa néurdl QEtBEK @ébrﬁd%ﬁﬁfghﬂn&hmm
on. Wi re|l ess devices. Such technol ogy nerger, _has

. fromreachjn e
devel opéa‘ehlégmg ﬁffl”@“%“? thahis@fptednge Gaaetpep eéﬁpﬁéﬁ IGRIE PECETS Gy rP%F‘ﬁO
wher e WheIARS of 4 SR inattomprbsdord §y§ﬁﬁ%ﬁltﬁ DBHBIeEA {RARIN IR BrdPit @

- been devel oped for interfacing._ equi pnment In a "wreless” office or
honme. AFSEHeMas foupssrssddppreseniation of fhe sleaping media 5igad, WaRytt ghecompirsiedat e and

share i régesmbiciovét 4 RardiisSion SKHAE 19\ 8&1iRADN AN B deSohiptesd thel@hipridfanes
and personal digital 15 assistants ("FDA's"). PDA's are typically snall,

mobi | e dERFPERRIGHEL afgsBRPresiediaprergUoneidhe aning megiasignal Yhich i agepted to be

procg;ssqﬂ@eggﬂmguggﬁh@%nsﬁﬁ@@ns for managing, storing, and displaying
t el ephone "books, cal endars, «calculator, and the |like. Recently avail able
PDA's have babfinyentien aggordiede anqthes smbepimentiis stepyfor WHW%&D&F‘F@PW?%eWB
enbedded;gphit maanm%qo RIAODES B is 1Rl abiast filIARI WPort IGbiGhe pIRABEY affktsy 20

e

.i ns" such as a cell phone. Wreless enabl'ed PDA's are al so generall
"| nt er néPMEWEKEAR of fersHeaning wedia sispale h@prdingdp ans qqucyofémsew Adhe ﬁ@ AS t 0

communi GRdLackdrlibg %%tY&Et He Mf HERIBYAIE phﬁﬁ]ele&t earﬂ?é&ousl
commrmallgcaval le wireless "enab I ncl ude the PaImVII (from

Pal 4> | rfODE Wahaesmétq @Awfelrepmﬁl@ahﬁwmpﬂz laamedrhvé@éwmf/&hgcpw a
W ndows r&Bect b Opedr akiérisl abdbidpPefiihd Gt dechthst¥: 4sﬁl;$shetsiaﬁe btk Xini RO ONERA, 2

capability and screen dlsplay for_ content hese phones. have processing 25
capabi | icPpdisen pfihe GEIECEPPRiation wl%ﬁéeﬁct toshy Wl&ﬁ fedigsicay agpipgafeigessn ay

capabi | iaidoffhm ciphes®ion bothe stRAAMRInfed ], Zfe@rﬂea ISstr ST TR tﬁHn&Eis§¥1§ ehanncl
S| mlarl y cel lul'ar phones thensel ves have al sqQ been recently rendered

"1 nt er népd glsaBrdepnstraptad thedesinaiqndeyice Fropndeneicarmbotimept e QeEesrsed o

di sploay veRauSsH moreXARRhe 5f tBdse pArdin€eRSindeMAN] £LArth& BLAdCAl varfiONB Sisédvabdade,
for exanpl e: Sanyo SCP- 4000TM Mbt or ol a i 1000pl usTM anong a W de range of

30 ot her®on ¥HIdhSRANYSTS| d represents hundreds of different processing and
dthpl ay capa’md i dn@iSn adlcﬂréiﬁigtt@@dotﬁehanﬁc&ﬁﬁl erftis 4 etemBh d@fnpféQﬁn@ﬁHahhﬁr@’melkﬂimn]?
that i1s "lInternet ed", co tihQility wt rnpe rotocols o
conununlshga{l? W%@@ng l&fﬁ’ﬁ t@@‘e‘gg‘? %‘%ﬁumﬂ% FQBEEE E@ﬁﬁmf@aﬁa& s take
39 |3 0 J)pép‘atlongQﬁéthwzils@&p%avméﬁgﬁse%mrﬂnwwsg@By 4n¢1§vaﬂ‘<&yﬁwﬁ[ sualF] P '.T s S
applj_cationsg protocol (" "), er ni over the Internet

O sC e B e fopraride o snbiapare Cang Brme COBECDBRS) Bt e T sePrrebienn
bei ng Thigispt SfdaihzGRENd Hinal iRloQd RaPFdsiadirepi@ientiidat focdnsinisdioiPtd Sdestination

Ther ef orde‘rl o a WAP Gateway, as shown in Figure 1 E, fornms a

.The invention according to another embodiment is a CODEC operating system that is adapted
to interface with a CODEC Library and also with a neural network in order to use the neural network in
30  aprocess, such as an artificial intelligence process, to choose an appropriate CODEC from the CODEC
library and use the chosen CODEC for compressing the streaming media signal into a compressed

representation of the streaming media signal for transmission to a destination device.

4]




-

bri dge between the world of the Internet (or any other |P packet ne\WoslK)Z200

and the wirel ess phon ata 5 network, which are danentally different in
their underlying tech ogi es. The gateway, in es ce, %‘Hg 374 _

i nt er pr W&t 93R4J8t ween these two distinct entities, allown B s tiner
to use their cell phone or hand held conputing device (e.g. PDA) to access

the Internetyik gq'?] §ﬁyaspm,vﬁﬁé/@®DE€tHb9@W§&6aplm& &c&iﬁaﬁnd %oréﬁmmumﬁc or-
transm ssion to hirgher power conputin evi ces suc S sk:top conput ers
havi ng skt tho net CODES] mgy baiptesmpedTBuhg Relfal pety@ikan g1dey odbs horeh BFEAPRET o,
recei pt, and view Qe gtrﬂg(ﬁgsigeay;l@lﬁgviagat have severely |imted processing
and di spl ayp unctronal ity. Particular "format-specifi c"ggorrgéﬂestgég)r\ﬁs]chenes
have been delhelimsetorf ascording to mpdher PRSPt i desB1RNGR 1BTBLRMARURES ° Hhd onl y
speckfi sqonrﬁgl ?d&%ﬂ&tfaﬁltd]eﬁ@é’ i %%etiﬁ AbHRiptds Gl & GorbPRSAL reptesentitn b sHkaming
fornmats: te°rs stil a need for a stream ng nedia communi cations system
t hat i smadiapiged The destnpsion egent ispdanigdde CWP@W*’W%EW%a FPRP al's
in apprgpriate for . I Vi W mlp@ag,ssngﬁy-h gdRiEnale therefiold. Unar
phones %%amﬂéﬁegl%tg%%ﬁléglgﬁfg%ﬁ% i?é)ﬁ%tr?%?lnt S, ‘such as_l, Ef or . ex@ﬂ le,. lim.ted
and var patitudarlyrenessl apectmbasefyyarasasnds adapteg tedghixes infopmaton a sigatqn -

| NVENTI ON. 2Q fhe pbresent, | L 35 St dnPN A6 QB Red!th eckias ballS
limtat %ﬁ?g" J’ﬁg‘f"?‘ Eefsgﬁé?égyg%és@a?%femﬁsﬁ mgytcsat i’ons, asnd_ i nconpatibilities
of NOi OBeclstmraimehdualed stfeaming mehasignplsfrom the coMPraTFE SIRBINE MR FAOSMIFSIZH| ded

I n various beneficial nodes, aspects, enbodinents, and variations as

f ol | ows YS'fffe present invention according to one enbodinent is a stream ng
medi a communikzdivention ac2&rdingst emtlien amnbediment is aosyatemtier compymigelipg agreaming (
intelligence system  sugh ot §iaBlotddh B LtbRE W5hin d dbs@natiBR8eVickos Y St em
such as ‘ﬂé’ﬁ?é aﬂg%\a/vg?sﬁlfmfao%a?%&n#r}&hﬁgatpéédgpst rte_am: nqg;l_lrredi a S| gnal . between a
transni geompressing ceonanessal represeptation of aireaning riedia sigadiinte 2 deppmmpssssednt

i nvention accaording t hJ i&. @ system for communicating a
st rggm W@’eﬁ‘é“%f% n 2 Wgﬁb%ﬁ@&%@ﬁtgg?%ﬁﬁ'g? on device and a_plurali tﬁ of
desti nati on Sevidiestoeat rpe@®f Hassimipdiiant, theclestingtion sgent hyna diagnosticagentapd
capabilities. The present -,nv ' LA b QetaiRhd EvalfBOsliIdiBI Ynel S A
stream ﬁ'@oﬁéﬁ‘f)g‘%%%%a cgtat’#hgﬁga%gsyg?%ﬁl?ﬁg# vs a%apt_ed to comunj cate a
Strean pgafess of s dpsdnatibn denice related taethe capAbilitySar RpCCaERg, SlOTagRPT ASPIRY 010 || |
2001 WD.031027876 PCT/ USO esh lgbdhd R \Cbmpresieadr a
plural i P?F"H’F”easi'?l}aegregrr\'f a%pggr‘]igi%ggéggcﬁanngl s each havipgégésa i f{:(sﬁ &':
transm seraentazpabilcistsantng vedis sizailnnte theidespnpsessRiFEPTETEE TR g he
stream pedi a, . sign ' i HeGHaflefd to anot her enbodinent is a
neur al ﬁ%‘?%ﬂﬁas} lﬁé’ca)rgffgrnatthl Eglugﬁytgg%lil itci al$ 5 intelligence inpl erren%rgaiii on

that is adapAesrding toemether aspett,ithe destingtemagcieomparesid BERIL RRioPR VISRt
to the software agent is embedded within the destination device. In another variation, the software agent

is adapted to be Joaded onto the destination device at least in part by a remotely located source that is

25  adapted to deliver the compressed representation of the streaming media signal to the destination

device.
The invention according to another embodiment is a transcoder for trancoding streaming media

signals between at least one initial format and at least one transcoded format. The transcoder inciudes a

single thread for each of several streaming media signals.

30 The invention according to another embodiment is a video-on-demand streaming media system

incorporating the embodiments shown in the Figures and otherwise deseribed herein. ,
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the ability of a streamn “nedi a conpression systems ability to con‘étﬂe‘gﬂ 20

stream ng nedi a signal source into a conpress epresentation of the
st ream nGyHRY ’oﬂ’ g$4 gnal , ansmt the conpressed replesent géte80038s
tkansm ssion channel to a destination device, and deconpress the conpressed

representation into a deconpressed representation of the stream ng nedia

si gnal whi chThesinsehtipt eatotdingte aHOIhBrpmhqtbmemys 1 mebiltdeleihone sayameresations syster

i nvention acc .anot her IR npressi ng

st r eani AY HER lgg&he%mﬁ?g?"smgtég% |ng ?j oa é&%&%ﬁ%ﬁ %gb%d;ﬂeecri&gt | east in part
based upon aThé ﬁaemomm:omrr@tmwherambechmcmgs mamme@annmyaﬁmumwm&m ng

medi a signal.s di n ne C the CODEC is wused
_accor di ﬁgf%" g‘f”?‘%ﬁé‘f“’%ﬁ 8}? Fﬁe%?%ﬁ?e%vmgédegmgr%% ers a previously |earned
behasi or of tl‘h:emit&ltﬁﬁl‘oﬁrdmgth ancﬂbqnembodnmezamnmtperataselieewaenuﬂerngdeg.reaibpdiments,
previ ous rned hav or _.of h - P enpt
B conprEeEi B A A SRy SR Ll TP Bl il 21
conpari &Mxﬂﬁatﬁ&@or%&iﬂy&ﬂapﬁbassmg(e\g tdmprempgmdma ttansgmitted.eam ng nedi a
signal against a reference algorithmconpression of the stream ng nedi a
signal, a learned constraint of the transm ssion channel, and a |earned
constrai nt of the desti naBRIDFOESCRAPTION @FETHEMGURES enbodi nent, the

CODEC i s use ed upo re, t one_ of thes araneters still
a fudt her beg’egflfe& ?‘ST g’z??‘{)sé%’g‘ﬁm sle?cggjéﬂé?@{fse%p%ﬁwgﬁcfpec vetvﬁ‘émoél? ar%r!be '
The i nvmimmmammgya@nmmhaﬁveﬁmmmm syssem system for conpressi ng

ul 1 pl 6 CoDESes Al far Sty loct nerems Seran bR iR EaBh e |

be sear ghuch iRstodaepsand by a network system such as a neural 25 netvvork

in order to provi eana Cfro the ein
conpr essi ng B a\ysg 3%@%@%3{&? n%nousamce(’)mrriﬁlrtele%ss éone% i
I epr s epkis WP gawWaybﬁﬁﬁﬁmsaioﬁnsytmma destination device. .The invention

accordi ng to_anot her enb CODI;C& erat,in ted
to interfacef %“’Eeﬁg g &?jf)é%eﬁ”ﬁ?@?‘i}‘ dd?ﬁa’ﬁsl e Acodes ﬂg%. ﬁneet%/\“o%r%ﬁuﬂegt g{d@gr
to use tﬂﬂﬁcﬂ&&ﬂeﬁthonﬂﬁhﬂ@mnefpea&equms such as an artificial

intelligence S prorla C
library and 5@8 E‘g Cﬁgg@ﬁﬂ(:%%gaa ’Brrpl?oé%s?qﬁg cnt{l?ergg%hmﬁgl msdl a si gnal
into a Gompiaissls sﬁs&ﬁfﬁﬁ&ﬂh@bhomhfdlmmo%b‘ maentiog. nedi a signal for

tra m ssion_to estln i on “
5021308 PEVREPAT B PBo ok RS sbher] & Vet el ool of o yidec-

r ece| ve oamdmsﬁd?rsemruﬂgwdm&um@um’fs slyhan atconlingeone @DBEDNeRlOf B invender aced
with the neur I twork i.n o . (A= TaloPR-Tolo] nLess the
stream ng ne %fﬂﬁéﬁs aasgheﬁnraglgﬁlr CIEHO‘?ﬁ'é‘g&nven i on accil)drtﬁctng tg?)&‘%t her
enbodi nmﬁteldssstaaﬂegMdeahDMumgamhs st dceordidg ppt and embodiment®f Segresehtby a
destination.device for use in deconpressing a conpressed representation of
a st r eaf1¥§"“redi a signal . The destination agent is adapted to comunicate
Wi t lzsa r enpt Elgyrel Sobaweal schewmatpr tdekdldw diagram of various interrelated components of a WAP

gateway media communications system according one embodiment of the present invention.

Figure 9 shows a schematic block flow diagram of various interrelated components of a
wireless communications system during backhauling according to one particular mode of use of the
media communications system of an embodiment the present invention.

30 Figure 10 shows a schematic block flow diagram of various interrelated components of an

interactive gaming communications system and set-top TV browsing of one embodiment of the present

invention.
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The i nv8??5‘]"8?13%6{8gﬁ?@fnﬁ%}yteg&éeﬁg%ﬁg%wgg rfifgglg%g%tng’%gha tr aﬁiﬂc%ge%p?gr

t r ancodiage 6t dopiplexBycamEng medis bignais mapbs cowanunicatel sath lewebof affigiensy 2pdFREk and

at | east one tran ed for.nat. [ snd. Single thread
f or lgacﬁf‘g?m%%?%’fé’ﬁg}' E‘é’a‘rsnm%hﬁ%nglp gmé{ogﬁl;%g{j&é%@%%ﬁventi on according to
anot her enboNbtwithétaridéngathy behefits ofithd evmaitisteaming medip copuiuaicatjan ystem herein

hor o . disigpofas Bt RN ReE G Baleindsily pafifiamaanig uSitoas fhscrl bed
accor di BgeahtinganeatihemmutiatibneTie vasous swoiystems themeghtes,rad dhervaippscisrationg ok y st em

| ncor por atl nd. b e GIDOG TERAS 1500MR1d dhe bRG QUG oSk RS rtorleg! | bed

herei n. °“¥A I'on " ac 0 another enbodinent is an interactive
ganmizog gisibaime, arcdiogonaplatd within therkropk efishe ioventiomniniadditipe vaTigHsagrects of the

ot herw se descri bed..herejn. ' 1ib -t AL &L i Gird AsPddnteiRiatdandsodi ment
i ncor poPé"t’ggwun\}%}l%s Elen%ﬁﬁi‘ggih%rgg%ﬁ%%e#\g%, _aspec_t’s,r feat u%g?, and

vari at i esgullierosthen aptilicaticns etierthwypesifichlly fersitprsmiog Mmedia cOMENIEEIPNAN PHUCHE} | a5

t diia that i t | ) ) o . g
ngt {TE ah’g?ﬁe{a%:eg_lgrgsﬂm%%q é}%&?b«!ﬁ:}ﬁ&%{féﬂ&ﬂ%ﬁ%?@%ﬂé&aﬁﬁ SonEAERIARSI Ng) an

contemplated within the scope of the invention, despite the particularly useful modes applied to

25  improved streaming media communication.

Transcoder

A videofaudio transcoder 200 is provided according to the invention that enables one incoming
' . -2 TM

30 video source 210 to be streamed across multiple formats 215 (for example MPEG4, Real Video ", and
Quick’l'imeTM) from one device without human intervention. The transcoder 200 according to the

present embodiment provides substantially greater functionality at a fraction of the price of other
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ef fici entd Madd ANBORARS plABEH tﬁeﬁﬁ&@&e@m@u&hw&&n@ rGeAllaRird Qfegﬁtlsgreqﬁégteagg Ltion
to custom ze the conpression, delivery deconpr essi on_of rando i—%

sel ect efliest PWWQP%%‘*%KWW@ %E%Pedﬁwsﬁaﬁera"op dregeths pppagprivte Reab CORE

par aget gh&dashy aipréiiaseo KR she. V‘ﬁl’ehatmz §ver @@d 1468 oh RTSPXeAP)18yer Mrddd 8! ferve
limtation, q?araneters related to he foll ow ng: the source video signal,

the soutedbird disainiseingdisiystration ie ﬁ’éﬂ"iﬂl%saﬁ@ QUrIReBYaPPE(S maype suitable

substitutes, as well as other bit-rates, etc.

In order to provide still 2 further understanding of the present transcoder embodiment, Figure 3

shows the transcoder 200 by way of further example as applied to serve multiple different video
25  streams to different clients.

In brief, the present transcoder 200 shown and described uses “thread” communications instead
of “IPC” or “Inter Processor Communications™ that are used according to many conventional
transcoding techniques. -For the purpose of this transcoder 200 description, the term “thread” is herein
intended to mean an encapsulation of the flow of control in a program. Single-threaded programs are

30 those that only execute one path through their code "at a time". Multithreaded programs may have
several threads running through different code paths "simultaneously”. In a typical process in which

multiple threads exist, zero or more threads may actually be running at any one time. This depends on
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the destination device. The conpression, delivery, and deconpressi Oi)%ﬂhlsz
nmedia signal is thus tom zed to be optimally e‘icient for a gi X 5:1
changi ng, environnment use. As a result, a wde nge of conpl ex

st ream nvO®H036 gnal s may be comunicated with a |evel ofPCél’f"l’n%)"éP@?f’c‘y'and
range 15 of device conpatibility that is significantly inproved over other '

known syst ens. L thst andi n | LS e I ' | a
conmun; S TBTEER Perarre g AR i Eblte Aral .ﬁggﬁﬁg&%@é‘;’?ﬁ‘?ﬁ%ﬁaﬁﬁoﬁ*
i ndependeiiplsmentedy Waek ahesvhin: of sisley wided imireea{n €BUS may be pdapieditgmmednege
communi catiop. The various,subsyst t : | ;

Torati e st BrALe B LR R B, RERTER YiBe pRNA: [rkiodlRF idliion may

or di nar yivekthé dpplised oftunhing sianj mopathtn xifxamultaneausy0 byishacing ther(e Usamong| so
contenplated wthin the scope of the invention. In addition, various
aspeétst he overall comunication system as well as of each sub-system
descri bed, amge ghCodzpPIEFPViassabstent ARIsadnd thefdore gieHZODEG i accessedwishayt her

than specifically for stream dj.a. c ni_cat.i e Iy .

Ther ef oRBUChITEE". PABELEH PEEAG BRIGHS Tl ahy s e RrSEciEH Al or

appl i catdig&sntad@o btvdaize Moresyat, @rfaniceder200 bi the inlventivs afilizesfa netveork aghitrctuat
despite the particul arly_useful npdes lied tQ 25 | '

Todl & coreRN Baed BF e AR AR P AT i e S S RE R e
accofgdi NEHithe BeErirey SghicArbftiahme balibes Thenganscuders 209 vSOf ttirehds insthemoane? 10
to be streamed across nul tiple for 21 r_exa

Vi deoTM hezgiishopm apd-Agserity 1% 8%?96‘ s H@é@ibeaé\xfaﬁ ﬁ“'&ﬁ‘fse ﬁ{‘]’grr%‘%’“ %e&ﬁ’fetﬁtg@otﬁ? ‘The
trans COC&fﬁfea&Q_Qa %F@rp%oeﬁ it B?Hehﬂ to PE e&femraewtmagupme(ptocmmgmbafrmm)smmmm al4y (
greater functionality at a fraction of. the pric 0 ! .

WO 03/ 0PBIPS: ok bESRImMS IS IR AAS PR, m}ﬁfg‘f‘ e f“g‘f’a‘? %xgﬁé‘cfér é%"g‘,‘?‘i Hé‘r?sa’gso
NOr eoVer zre BRRABSRy ek hréaM s inakasWisnk $ nararal tehizief thyipiplqureatingtasksries samlr wbkanhe
vi deo source 210 is significantl .. m ni shed. More specifically, the

) di. m
t r ankt ool seragke 2 ‘Ff’&bt‘?é’t‘%‘i?&g%faté"g)ydi ng to the invention is adapted to
transcode di oikilezReomRpbanioicEicbitds gy fbe buiitanymd trpressdd 260 emhedmente fused

format to be 5 reproduced into any other conpressed for - pd,
real -t i niescritisd ingrderdpAoRye Qﬁ'ﬁfc'ﬂ‘éé%% m"dgrleglgts gﬁ 461°EsVE ibglB g’n??wgﬁrrfu '{Ytgneous
pr ocessi fgpAt offkthémlI@ttids el RWingls atl efdrgilé ofg et dethiladrystemmeing Kisl i ci ty
of different conpressed, o unconpr ed fo tS. I Lt i pli ci of
di f f er entanseadpte desgioed, r%@scﬁﬂ%ﬁﬁ Efﬁg%vdéfg?a d%ﬁﬂég up% ﬁgudégégg%@béé%odi ment
i s heg el fmidRSRHIsRASloinbr stidarR, @lchlWitksdifiériy faynavsa yin parfcuddr, such sstermmap suppgrt
reference to Figure 3. As shown, a first plaver jnitial St
connect i @?ﬁret%a“a?%g‘éF‘%'?tanegbsos“EePfﬁf’ aﬂ%ﬁ’ssgg’etcﬁ%“ s?aé’ﬁéss(%o e@%%g iﬁe bl ayer
format (Eus@mer Meamesatt wikdif@)ing doeneatito rStdfeeikrthe ganscoddp2dypay) baand
protocol  (HTTP) are identifjed. The sefrver || by ‘at
pr e- enc otRRIETHINFELC PORVE™ 4™ oha e BFyE ot Vit S%g}aggﬁeg'a @T‘%pgﬁé E n%pg’cl}i?g 1t as
di gi ti zegqlidd ey Hae iR etse didat ac aving,difving oeeds NInRER partivHier sxampleya
300 then 1 0ads A 2RBLOPNL kS SOPESiASARLS abpolhith B derrlhidlifrtMncBiatf e

on any of the following formats: MPEG 1; MPEG 2; MPEG 4; Motion JPEG; AVI; H.261; H.263;

H.263 +; RealVideo™; G-8; QuickTime™,; Shockwave Flash™; Indeo Cinepak™; ASF.

It i.s further contemplated that the transcoder 200 may be adapted in an overall communication
system to be compliant with all existing and soon anticipated fixed and mobile terminals and devices.
30  Moreover, the transcoder 200 may be implemented to adapt output stream format vanables to

dynamically accommodate the channel and platform conditions of each client. Still further, the system

incorporating the transcoder is adapted to support load balancing servers and routers for multi-
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15 connection speed (e. 32 Kbps) _ Next, the serverg300 | oads a @Fi’uﬁ’f'i’nm
pl ayer thread that serv he first client Then, a cond stream

request esv@pys/ee78ts ent using MS Pl ayer at 100Kbps wi MVERCT/(%00/368M0 Ver
|vads the appropriate M5 CODEC t hread at the appropriate 100 Kbps rate.
Then, the server 300 |loads_an |V er thregﬁPto serve the second

cli ent . trepssRder installationss Apcoxdipgy “r’éﬁﬂ’éﬁ%‘ atfle tansqod of e REFSREWVENBORy o1  at
40 Kbps gufivels s%&%ani)hgmﬁarmﬂmmq; foPAgsifiddntly RN 63t thad Sth or feids¥oding0
thread at the ap(g) late 40 Kbps rate. Then, the server | oads an

RTSPI Redtchpiqegsapd e¥fi84d to serve the third client. Again, th| s

I 11 ustrationa ﬁcﬁﬁmbéfe}’varﬁﬂﬂdlﬁ'&ﬁﬁrsgﬁ&ﬁ@icfﬂt&tm E5RYbrk16 1S WahsBBep 200

. Substitutes, as wel|l as other bit-ra etc. I.n order to prowde still a

furt Her ofifhganrventianavitipubdeparias frm dhsriconerof thedbyration Hsteveremere detaedfe 3 shows
the trag.ﬁﬁe&l%raraﬁ{éat}ee HRYs lﬁfle\feﬂ' b Jﬁﬁ&blﬁ?@ﬂﬁk ﬁze%%néﬂéﬁl 1ee£i oral &Ejﬁ@td&ﬂrﬂ:kd" e

. different video 25 streans to different clients. bri ef ?resent

transc odrsiudegibe &ilonnaaseectie $1) Anah B3-933 Bocespei; @ any ‘t?&ﬁ’i‘ﬁ?ﬁ p@’é‘t@% ﬁ%‘ PHMBad  of
"I PC' O ANIR &lindnPESSAR or GRIBH Bite Akl ReSumdbftPowes SipHBRJ SagrHkieh itybe Many
convent i onal transcodl‘ra\q%techm gues. For the purpose of this transcoder
200 des eravisied ma rackmoptpchsonfigpratioa orjothemwiseiofuit ppeiptlacneed mean an

encage ul at i ofyOfonbiifglakRls OF the BitsEder 2 34b & R iAENAS shohll Bk BorihAACLL RELRY ams
are 30 those that onlg execute one path through their code "at a tine

Mul t i t hbereficidl, pwbgmmdn:w qnévvevangmmmatlmséwsapmmﬁ thepeto prsingry SéﬂH basedent

code paypg,q fi S AR Iosare] N @ typical process in which nultiple
threads exist,” zero or nore threads nay actually be running at any one

Yime. This dapwsters ashmaod©romided fg pElignpassnduengs efvarettorid upmspgtion in t he
nunber %L H}g& REng Uioeﬁaﬁﬂn WiakRht M@coeageﬁaﬁmip%oceaa%% dRRfludg SO on

howthet ste | enent ed e a machine or systemwth a
nuntér s@mwt@ewn%ays ﬂ@@haa alpjﬁtéfétlgﬁ olt pafrpeprpobisived thatihis method icmers effiviepithan | e |

the tnhr QAo RRTIHAL IR mha&nka thbemﬁaaﬁﬁm sHaF ANBERASE CODHEE AigoAtnitRY
gi ve the appearance of running § nore than n "sinultaneously" by sharing

t he CPU#s tamﬁgms ugedrie agesss the VFﬁé“St algerthnggherpby ipGEanemlowerRIecesingG and
t her ef or,g f@ﬂ% lower RER&S %ﬁﬂza%ﬂ R hat Bguirel rﬁyme ulaamgan ):oxﬂﬁﬁéd’e@nc&ﬂﬁ()der

over heag Bu 310 1s created as_a function of client pul
di 11 er efinctongity sugh esdi usodn g6 ejority efeommerdd saeders 001 partigwla bF?ﬁﬁéfrPﬁann

uti lHhZ € gy ghdl ﬁﬁ%é fised rf&hﬁﬂl@ﬁ& Hdrfectiofs, Shd 18Rt bveh@athefeQhreSBmby 6H dsb@fop BYery

connection, cohbining clients into same thread if they are at they are 10
Wit hin ﬂWeV"EHEf'FOé‘PE‘H'°§é§I%WFPGF“fH@’S%°£ﬁ% content. The transcoder's 200 use
of threads iR s{dign BRIM&hod BIE pidviIRORP caIbinMe Hiftiphedichs t&lﬂﬂs%h@@b?dmehhﬁéﬂ y

benefici al because a context switch between two .thread n a n
pr ocess tread{for pigisncy) hereverdhe same capeRt 1T Pronapdsd Jnp dpramue '1‘\‘]5"/‘?1(1‘5?% ?%Tb) t han

USi NG agaccoRitfoBNt afi WE the BaP 86iME AEminaRd pr ocesses. I n addition, the fact that
aII data except for stack and registers

Media Compression and Delivery System

A data compression and delivery sysiem 400 and method is also provided according to the
invention for real time dynamic data signal processing for optimal reproduction of approximations of
30 original media data over a given set of constraints. This system 400 and method is illustrated

schematically by way of block flow diagrams in Figures 4A and 5. Further description of the vanious
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tasks that can be bro 15 down into subtasks, t can be run
cooper at yphvoz78¥De vart ous specific architectures nay be sgr/Usozaosund t he
transcoder 200 enmbodi nents just described in order to achieve particularly

desired results on a case-by-case basis. However, for the purpose of
f ur t her béreficiatfeaterposnd opprationefithigsystem 1§ PEYIded 2RiSNeWDbY WanehemRiai | ed syst em

. t i f . rentéhe i ' redad.-smdapt ed
using gﬁ?o%ﬁﬁgf%eggﬁﬂﬁggmgﬁﬁ%ﬁﬁﬁﬁ OB e HERARERAGRSviRADyitespFipuicd ad-5dapt e

to suppor ! C si mul t aneous custoner. streans, each with
differing foFigeed A jan bickdisgmnpilusteatiom ofgps ewhpdimgntof Hisslata compressionald 5000
simulta ' iofil RS B3R ESSre A, theldafitorRisien a4 t aneous
cust om?glg{t%ﬁ’e%%%ﬁggg%tﬁ%e#ﬁa??@ﬁnhgvi deo f gg?Ir‘reat s.. Stil I(_) ur?her, t he

t r an$ codeiveB0Pstamy#0d comprispd medinmedule 80% dyreaYie playey meriulg 407, deasr pTRRESSo5A1Qi deo
sources,to,.a formt i I ; riat: 055 FhofQE 42M AW fagérent

I ndi vi dB%ﬁem(l: TERS nééaﬁgkqﬁgvt%faﬁglﬁgﬁﬁﬁé @hg ogétg(lji. r?rsgneD particul ar gggrrpl e,
a 25 tr apatnciie £00mnd sethverkiutpud by ettt 438y Thesystepl AORSuther carprsehpBralsuch

hi gh demand,si mul t an | f ot VEG 2;
VPEG 4: SuBeoopid iR 4o BB, GORRCHYBLMORs, BBk, !

Qui ckTi FRMblEWSGHoRPwadaleSE stEvivE alduktwortiprrapalmeangament modyler) pnbgelivery
contenpl at ed that .t ranscoder 200 may be adapted in an overall

com@ni &%‘{Wﬁmné'ﬁfgf‘%?ﬁgt o be conpliant with all existing and soon

anti ci pat ed foioseembmiimemptht ystear 400nmkiderd atch stevei tws(s), PEEEIBY BEVBINE t he

transcoder 200 be. i npl.enent I 4MPHAgb! es
to dynafPeERF Se%%s%a%?%"? e Sgﬁﬂ%&&lﬁeﬁ%g%ﬂgFgc?#ﬁoprlﬂs_crg%g} é%ﬁ? of _eetlli h (
cli ent . afificlal infelligeixerto mohitorsysineyming Ada toptsteaning g plumality eikey chuegteristicsfapt ed
to support I oad bal apcing. s r 1 AQ s WO
03/ 0275 SR FLED) 305 P4 ang st Tnd b st EhaRiertictaad raicy 440K

bel i18vegre-denélopdd@cif-refersndnipaxp@dtiaiy ledraedpnles efthe patigmsin direneiim| 3 spgiegee of

significantly greater functionali _ : L5132 bdsed OWMRHaiiR %S oftii@diyot her
prior t&'&ﬁ‘g% é%rfap"ttsg%l iciﬁjégn%ﬁéitgé?}ifg{éjrr@. %slt%dpglgé_r# sgd_above, v%éi ous
di f f er eghoosysprefarad cimrhercilly eilarly compessionidacamnprdssion plgerthmdes- GODECK a5t t he

i nvention. w thout.departing fro ' [ ¥ala YEN ShmetBRI €
det ai | s °¥P Sagm%’g?ﬁ‘ﬁ%gﬁq o TR0 &%‘ﬁﬁﬁf@%“%@?f 4R U cort A
t he benafid eiriabled w\wplimizk tisighpsentalgorithm. ddmiaeiob elgorithmend 68 ¥p LABATABEES ANt g
aspegts: (1) dual P3- segtbil L3 BEpeRlinkBpon &S chardcteristical 2
VB %Mv%lﬁﬁggﬁna |l°%§gﬁvggqgﬁ%%8{gsgﬁéj%ﬂté{ g%(nrll]\{e]? ?btReﬁ)undlg%Jt#Pow_e? S_lfppl I es.
Such sysf sindamys Well agthowmolidak ontimizatian Rrontss Hecdl The sTtiofpesaiblelgoidimy$ her wi se
to suit _a parti.cul ar 10k f 0lel QUL AERBESGdSatRh .tmhu@[@p@m’f i200
of the inHWgrﬁPsi’glrﬁﬁg‘ﬁgﬂ?gﬁggﬂéﬁﬁt eﬁgloglte {a% as t;?loggsﬁy atbesnef icial, both *

i ndependsdiltd/ardrdmpressed in e sbaye mannexandihen spsveddo apramuReatiops JiBSf or di nary
skill based t | east. | f. L St 101564 BB fu s R EERNhaRRdet hod s
provi ded forTﬁet‘fompg‘%’%aﬁ %é%?{{:ﬁ’ro é\%%&gﬂéﬁ]g\/\gﬁé t h’#ea%l cgnnuqi cafai on in_ both.
userzsandorkupressin eagiac,evlich, pased wpam infofmation from theskedals REDES HandithestsamEg

and/ or %&eﬁ%ardjeﬁxlrjetrf glslem, performs frame-by-frame analysis of the incoming video using another

artificially intelligent neural network 440. The system 400 then chooses the most appropriate

are shared between thsds makes them a natural vcacl e for inplemEmyingoot

compression format and configures the compression parameters for optimal video compression based
on the best quality as measured by , in one embodiment, a selection of a peak signal to noise ratio from

30  the underlying system environment. The result is the “optimal” video and audio service for the device

and conditions present.
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+~method is nore efficient an utilizing traditional C methods to
i mpl enentwohe/ntsaciscoder . WA shared |ibrary of CODEC al gori pomwsol/xser eat ed
and used to access the vari ous CODEC al gorithnms, thereby incurring a | ower

processi ng overhead. I I r, - r ed
by the tradi tHBA%PEL cﬁ%ﬁ‘ %ﬂﬁoﬁgﬁgah Ee@‘ ?%%Aé{'dr%l n%@.&lﬁﬁhdﬁ?%&%ﬂﬁ%s %&t he
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poi nt's dgpRAGEH noraigVRdl Sk RDAHE @03 Gisdaﬁihla\/iﬁfage ﬁy@a‘smm dixiage processor

_corrpreSS| on and delivery system 400 and net hod i.s tovi ded accordi ng
to the 4¥\hendespmaresses e Fourqe il regyitetliand gaplays “laﬂ?l‘éflm &%@é@%&e Ry FEM8opt i mal
repr oduc) %cﬂﬂhrﬂg usBP R O AR 4 6 Shetourd@ uﬂ:{glegb ﬂﬂie rédilhf sclateamediels tiengasseditothe
of constraints. This system 400 and _nethod is il | ustrat e%é,ﬁc matically by
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vari pys Abzn %Rso&ugg%én%slgségggﬁﬁ&t E&Tée%@gﬁg Pcdb@ﬂ@ﬁ:]aﬁmﬁérﬂl‘eat ures and

operation IS systemis provid as _foll ows
enbodi ment s Jawelassifier 41 heenlyzey e qu'gcewdtae%te@ﬁ%l Fﬂ’?\g‘%g&ﬁ“ﬁf%ﬁq }L?f\}l?eded
by these it shefl @ Foibinbtsdnk of e :@r iel
enbodi ne%LFb&F B? ‘ﬂ;ﬁg@ourfé lgéqlﬁss“gjlsﬁgn!h?rﬁ%mglg&{hvﬂgﬂr stem 4061 of et EO Qs?gent
i nvent i omd lpgc Ehtmws. |$1nﬁagu$ defippd t%‘h@“é&t’%t'géﬁ‘f‘ﬁpﬁugé tof tbe Ff%’“ff@l"f éf’

Systems RAMORTou R erRrih & iafBge
o ocesso?f’%}fi%@%gﬁgz %]§Rg%gﬁtd?0%ggeal e 415 ::ll assi f? er 417 azfﬁ;;\lkoy o

st andiar der(c@@/comws@mmnthne&am indheEODERJibrarn$AR) Ihis 58y

out put | 1.55% $Raufous $iB&Y and G FaMEs)as rRfuedto aspet wor k
processi %ﬁcmg&?% %ﬁg%%??]?;rlg@’ ié% ]?CCDECgJOl brlary nmodul e 4485) dynami c client
request “seerdlll e 450, | CVMP nodul e 455, device and network paraneters

measur ement ”ﬁ%%&tﬁaﬂ@%&ﬂ groggés Y¥Eih¥n oﬂe@até’sﬂ.@:oﬁ ﬂﬁﬁ%éby@@ﬂy@g@DECﬂﬁmﬁ ghe

enbodi nment , system 4 resi dent at serv npde %‘f cgsses
i nconi ngCODEETipme 4%t comppssethr sgas- b ‘Haa‘lo’a’ of g3¢h c@}%ﬁ #°400
enpl gys H@M@Lm%ﬁﬂ?&ﬂﬁ a@c%@dat%et»btm ﬁf»ﬁté Bwtﬁlh@d frdnﬂ‘t]ﬁ'NTEglﬁﬁlsr? 44D, Q’ﬂmibtrﬁy 48he

I ncom ng ermne a ural ity of ke characteri sti ach tdat a
segment . Tifire Pepes 43%.2b0wers dnraf h@@é"'%snicﬁ"ﬁé Ay ?:Pﬁt“éelg 5&‘ g‘é"""e th
librarie %ﬁn{%x %ém%@ ?ﬁé’&hﬁ%@kd&@é&ﬁ@t@a&&ﬁpﬂage@mdoﬁrﬁmaﬂnhymb@w ned

rul es of the patterns in a scéne in a _sequence of
si gnal ( egaipst tha BeselipoSeapghieaft)s usHE afveliy scearsmant va@wg'(gea“ rfitﬂf‘afdﬁ? R
opti mal | Yoo GHARSENRARhET: BF the FreSArfion, thy Qa@aldy S@hdaéd Process 420 employs a peak

conpr essi on/ deconpressi on al gorithm (e. (:(li])E
~ i 25  signal noise rgt?on (PSNR) algogthm in ordeg to p%rform the clmpanson of the decompressed scene

15 conputing platforns (Stjch as clustering). It has ‘gn observed t hatJUL HIH

against the baseline snapshot of the source media. The comparison process is repeated with various
CODECs from the CODEC library 445 until the Neural Network Process 440 is satisfied with the
quality of the resultant compressed scene, within the constraints of the inputs received from the NTS
library 443, QoS library 447, Timer process 435, Network Input Layer 425, ICMP Agent 455 and the
30 Device and Network Parameter Measurement Agent 460. Finally, the resultant compressed scene is

sent to the Network Layer Output 430 which transports the compressed scene to the Client using an

appropriate Network Transport protocol and QoS algonthm.
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each segnent of the data. The system 400 then sets up an extensi ve 3 gty 208§
usage controls, para s and variables to opti e the chosen al gorithm

Choi ce ofygbhHRkgishm and set up of paraneters and var i abpEeguvedosrs -
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conpr es sjuentitplive anmatsaeesived frogpihe Natwork bays @8%2%@%335%%‘%8 aB‘ﬂ Ihtcﬂjeévﬁg & d
quality ﬁ&wgﬁmgrwmdré}naﬂ%ﬁpmgi ment, a selection of a peak signal to

r

noise ratiro from 30 the underTying systemenvironnent. The rg%gdt %s hhe
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Figure 4B is a block diagram illustration of one embodiment of a CODEC selection scheme of
the neural network processing module 440 of one embodiment of the present invention. The neural
30  network processing module 440 shown in Figure 4B comprises a video frame selection module 475,
CODEC parameters module 480, input layer module 485 , hidden layers 486 — 487 and output module

488. In one embodiment of the present invention, a CODEC representative signal suitable to be used as
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quantlt tive characteristics
25  round-robin like process referred to as a “bake-off” from the plurality of CODECs processed during a

video sampling capture period. In processing the best video representation from incoming signals, each
of the corresponding neural networks for each of the CODECS generates the best repre:sentative sample
from the hidden layers 486 — 487 and feed the signal to the output module 488. In one-embodiment of
the present invention, the cutput data set of the best CODEC from each class of CODECS being

30  processed by the Neural Network Process 440 has two possibilities. The first being the Neural
Network Process 440 submitting the best results for each CODEC to the output module 488 to a “bake-
off” neural network of the plurality of “best™ samples for each of the plurality of CODECS which in
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parti cul%lvﬁaﬂg&" Parame %rrn}sah%%ﬁré}g%e?%%% @lpwr?odulg %50 togﬁ\,e i nput ﬁlrayler
485.25 CODEC for playing. Next, the Al system begins loading the video M as a streaming signal into a

buffer for the purpose of choosing the appropriate CODEC for each frame and compressing each frame

appropriately for transmission. The time period of the buffer depends upon multiple vanables,
principally the processing power of the system, and may be generally for example approximately 15
seconds for systems having appropriate capability for pre-recorded but uncompressed video media.

30 Within the buffer, each frame is compared against each CODEC according to the “types” of sequences

pre-tested in matrix as depicted in the diagram.
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t he syst em pieverdettsy)whehiise exetmph@rys @hpiré ¢4} dsropresene(sih 4son fzal-tonpustier ed
as broadl y desc of. th ural :
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process @srattdsipen eitie a&mﬂlelct\ﬁrrk 440 within the CODEC operatmg system. Thesc endpomts may

be defined by reaching a predetermined desired result, such as for example but without imitation: (i)
reaching a predetermined percentage (%) compression efficiency, such as for example as compared to
the reference standard; or (i) reaching a predetermined or imposed time limit set on the process, such
as for example according to a time related to the buffer time (e.g. 15 seconds); or (iii} the earlier

30  occurrence of either (i) or (ii). In any event, though an endpoint is reached for choosing the appropriate
CODEC and performing the compression 575 and delivery 580 operations, this does not mark an

endpoint for the neural network 440 training which continues. The information that is gathered through
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and conti nuousl y uses Its | ear ni ng to Igg:)l’ ove the COI'TpI’ ession effici ency
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(Figure 4A) are present (such as in real-tinme push or
types may be provided in order to achieve the desired ability to optimize compression of a streaming
media communication over a wide range of real-time variables in the signal itself, transmission channel
constraints, or destination device constraints. 3till further, an additional highly beneficial aspect of the
invention allows for new CODECS to be loaded into the library 445 and immediately available for use
30  in the neural network 440 compression/delivery system 400. Nevertheless, one particular example of a
CODEC library 445 which is believed to be beneficial for use in optimally communicating a wide

range of anticipated streaming media signals, and of particular benefit for image signals, includes the
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gat her ednd Hpeidediclads30 JUL2004 WO 031027876 PCT/ US02130874 each |oop in the
process is stored 550. When subsequent simlar frames or system constraint

paramet ers i WS HeA@bRAtHRTK ?‘FWW%&MHB@F%@ alagve the yasious GEREE, t he
storgd idptQhidmRukeAbddSs bl rb@néffcsali I ﬁéﬁﬂxcﬁlﬂr aefsteﬁ?wﬁhemtlwmd%o
for inproving conpression 75 and I|ver ficiency. | e many
di f f er eder roRRtassBa Lt Gof spyret %@nql%eraﬁvéd &b mwﬁﬁloawé&meﬁ@wﬁqw@ba@al

enbodi meRbiity WalaCBntbt ata@ !rdn%mef# u{efaaae ALepeh ﬁh%emeéprav.dwo} gﬂe{{eh eteddf P! K

stack" protocol, whic bi - directional conmunication between the

server d4ng frams oebloehﬂf fawsbof souxgaql%a byelertioncmH epplisatisngd o suitabieyCODRLC (from
appr opr iat&rhP hvatafle tUUEds% t}ﬁ%mﬁéhbﬂgn MBﬁ&pEﬁHeht PHR bEXrveY éﬁa%eh&lcs of

preferred. The system 400 just describ dresses the difficulties

encdidnt dhesguigp 4342 aidappligatipy ofinsgviprmed resppises Wememsmgmmlarlda@i Agsystere and
stream ReHRU BoA8ed HLhY AL AR GhitE SolnRe NLEF Uihhgladh fgp the
enbedded neuralﬁonet wo% . Iﬁ%]o ove]rcoFre ?speefconcggr nlgﬁﬁ*f\&e%gilb?tﬁ)é% 400 is

t hen ablcbargeteristies voHin g%ﬂ%@p#@@ﬂlwﬂ@nLgmm@rcap@rméwvswnon of he neur al
net vwor k ;4dfla dafdSntBQR). SQI ABHEO eﬁbﬂﬁvc&meo.% LALHR f.&ssx%ﬁ £ féd any
net wor kocgﬁ?l guratt ron.. A w der tT/aarl ety of : > eprt)fgeeg Mggtﬁﬂsﬁs ﬁé

CODEC | itthgagh yriques sequensiabinitp!f signal ata, €1%, sigpal dip} wém%n@a oy indivigpalipaskst #nd

net heds apptsinatiescri bed, though beneficial use of any particular CODEC
according to the invention contenplates such CODEC t aken either alone or in
conbi naftiefirthgiicontemplisd tabpECRECTpnagsmspbpxstemAP0Rpt0r dpg toghenpmbicroiovidess v
445 may sjfs&‘?rl AL RRS 18F inIRE SroQdssibBat i Qdabeu«mﬁymsmefmﬁ;@a%%awuﬁdg)es b ock
CODECS (e.g. MPEG versions, such as M crosoft TMor  QuickTi reTM ;

(ii) fr3ehas tocerseend regpraple Pmslyalxﬂm& @tth@weégheéogthc Pﬁ}‘”"r‘%f@'éﬁsﬂ!‘&g to
anot her n2@ui@ 3RECAn atﬁﬂy@d)m%% ?fhr%nﬁ%ﬁ@r bcbrai¥hdthel Wilya difgb npiﬂﬂvﬁlh nor e
of thefollowlngi es of (i) notion predictive CS; (11)

stiPf cemseyrce ditp Ftreamﬁ elﬁfé?mwﬂ?fb Menpster,|thayyegpys syatams WE‘B‘P&%‘F‘?‘?IWT{?F‘Lmr e
of the fiRliMiNd dehdficiads By coBatS, affFotidddwittPssdpads i @Ry Donnection or

connectionless protocol, including but not limited to TCP, UDP, WIP/WDP, HTTP, etc.

pul | demand for the stream ng nedia content), this&cess must evergtualil 3004

The invention as herein shown and described also allows for highly beneficial applications for
accelerating the leaming rate of neural networks 440 while minimizing the data storage requirements to
30  implement said networks. Different classes of data streams each have unique characteristics that
require substantiaily greater processing by neural networks 440. For example, video data streams differ

by prevalence and degree of motion, color contrast, and pattern and visibility of details. Greater
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I n one enbodi nent of the present invention, all of these different éﬁpélﬂ B0

CODECS nay be repres d by the CODEC library 4 according to the

inventlo&o‘ﬁqﬂ .,Fore tThan one particul ar 25 CODEC a gi WwRrrisesomy | be

i ncluded in brary. O, various conbinations of these various types

may be provided in order to achieve the desired ability to optim ze
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addi t i orpadcesringhprpcdseing:fime prd steragsesan b minipized rw%mmeaaq fumalionplity biew CODECS
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Fiing pleQctdishet EIEHR:I]V& fiia gﬁarsmmq& Bt 6L NaB VR itA Mt &ind

t he neu ression/delivery system 400. Neverthel ess, one
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i ncl udesotbmatich (mc]udﬁlg:ir,l Oorﬂtlmatlzﬂmth\mhw@hmm fEwhesderegodvpwnand | owi ng

speci fi VPEG v

OF ekt e AR A S0 R afovidey R frfhed ke rita Bl Gl 8% o R4
H. 263+ rietvrerk J4RE pREGEROBA intel Bt nMsBMR; foDse¥ soTtimg 4 prloblemi, which pwbiem map be
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Gaacl b e nRtii BRRESHS 1ehish Ao AR TR iR G BLER DRhicitad

i ndepe nd:emﬂcjal sspektiofthe dvetion. Acsystemreat imetied a&lsosaraerferrﬂubdmdmwh@ﬁmverse

of "suoh o5 PEblpmadEREeLR S Rk sfeRE s Bt botreeR ol RS sl IO o
Inventldﬁtem@&ma{vbﬂas in the appended clainms. Use of neur aI net wor ks 440
with artificial t el

' ; t t h
described is ABr“E)tﬁl tgh%gﬁﬁe’ﬂ??gﬂ %?lt‘)’gﬁ\é%t%“: dvn%rdr]\gd;%ra I;cg}rE%d%Q a3t "g Io%ﬂe;nd
met hied I;ﬁveﬁﬁ@vmdeﬁhnaisa Eofént ipistdesimi bageddh@ndises oapabiditiekond uale&msmnmmpy

I f d h I d
Ty s

unit (end Inté:ﬁara‘&lgaﬁnobl aakdad cdnipesioh aod demrmycsgstdntlm wilizeed expputar and

I f bl I | h
Cobec | P Er st s BB BLSLRo A e ar Re psp g brd of s vl kb’ 1°

sour ce debkmhas dspaap bf thatdmectioh (masﬂmg edthog dinviteserodi Serngthit ratysqiatmsng
sim]ar data. . aovi ded f uni t of
sourde dﬁ‘f‘ﬁ“‘ﬁi’i"%’%‘%‘ﬁafﬂﬁ@s“ﬁ ?II?ICI‘I’%&? I)?:’II?SIODEIIO 6 e‘rné’gfsﬁlc%t%ng&ﬁtg‘?g errgs?g? ics

Wi thin andaksaspgy mnqamssge@naafygmsmhm('c@o&)puzmmes cEpnpressedyigitat, asstorgtie | on
of the nal r { Lth ea

af or ene rI‘PI-I)BI%%e(imgPrﬁﬁ; ?‘%& %1 gy § Ié)ﬁ;scfcirg dehvgred to &FIUSI]C}@I cIf dﬁ'I‘erénI@?oca]
sequent |aah/omtnbtecﬂfev13¢sgﬁai mdmphs;ltyeuf g'ansmss;pnahedzﬁqu;hawfdwdfhyalmféenner

I ndi vi dual , pack ri at e n

CODEC. e i a9 Ehe ABGRRnPY e is il I S RO, AL Bork 1Bl oty ot
and 7set hiegkefnsinalidedige processing that is adapted to normali ze ori gi nal

source data/ In 51 Geneticial embodiment, a terminal device establishes a link with the system resident on 2

server node(s). Except for software normally required to establish communications, the terminal device
might not initially have resident software embedded therein associated with the present system. Upon
linking the terminal device to the server node, the system transmits a software agent to the terminal

30 device that cooperates with other software modules on the server-side that together form the overall
delivery system. The software agent informs the system of the terminal device configuration and

processing capacities for decompressing and displaying the data. The software agent 2lso reporls
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describad f?rﬁ flé%/ F?ndmeregq h]”ngh Ly egeﬁc le ng%}ftl o%% croﬁlg%ss%rﬁéetlﬁéryq rx4rd methods

artifici ence’i neur a re-tralns that
i nt alsl i gesatiberle tByctekivdrimg thesefiwaresigéng tcrﬁge devmecﬂﬁnem sm%hmmwmf FHStinge 10

for exanple but. not neaces LR
accor di Hg“%‘“’é‘ dsyies e eussg%ene c@é%a%gg %)%8@%13 8 cgg%gﬂn%%%m%@ﬁs?em and
met hod iusesalf s grmare aigohthms osmjmilowrdmcmg at thetrmmmoseour@ﬂr Inother werds.ithe be

sol ved i,nto use cl asse e

i st or'y By eE cer ey pERe Bl be Pl APATR BeRee A b mb e

del i ver gomaestien meinmgtah@stamcsm@dus@npnwderdsyat;mr disngb)tmOYlﬁiéS MCFWB‘PH i on
that, manages .eont ent .tr S5naRG d

tr arfSm SE5 B Dhagaret BB lapibeE R Rl YORREREL thh tbndece n
limtat |tmmm1auabalclab:l the squagesma mnhgpemmhem forarsel by tl’tehoum%lﬁdtslnﬁ'ffé'rq‘?é’t“’rk
congest i 90%853 DG chidbi gﬁl%??:{ %Fébﬁﬁc%ggrag&l foV € Mer?%%gﬁéﬂcéiggaﬁge&l i zes a

conmput er 1 ipl enente i gence process, as an artificial

i nt el | i genceTpe ueefs chasede @gvnatonmnlmuahmq{mrkm ndormation ingludiap skisnt-SiYE t he
connect gL b ALidoRthchfihatde Hibel habht flnk SQhLBRro HeRbRA o bty 5, 20
transm SSI R Characteristics ang evice limtations) to nmake rmdlflcatlons
in tite demiciabbiyond thaspdedicppippticnsdnd eombipptiges chethier aspeess oidhe ipventiopajsg s

420 | SSlﬂﬁacm %'ce)\p? [£ Slsséjdltl&l ﬁ'{etpﬁ'Jcess E%&’Qz[cﬁtﬂlaﬁof & &Eeddﬁﬁﬁﬂﬂﬁrsﬁﬁa?éﬁa Qatd & a

streans Werefore delfvered toa nultiplrcity of ferent |ocal
accommodate client-side device and real-time communication channel condmons is alzo broadly

contemplated as having broad-reaching benefits. Still further, a system and method is described that
provides instructions to a client-side agent to enable decompression of each sequential, uniquely

30  compressed unit of data. Therefore, another broad benefit of the invention provides a destination
device (such as from the transmission source as herein described for the particular embodiments) with a

CODEQC that is adapted to decompress a compressed representation of an original media signal into 2
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and/or renpte devices via a multiplicity of transm SSI on nediunms 1y JUL 2004
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system i i_.ded for™eproducing the deconpress data g} r.m na

devi ce. ﬁvrﬁé:ﬁ‘gz g%nef i cial enbodinent, a term nal device est aﬁﬁl s{%si;‘g link:

with the systemresident on a server node(s). Except for software normally
requi r edietmpredsabiepebencmonbined afonotablé prearhaersieldd td evlesse onmfgthﬁ fononrmg

~ initiall hav resi dent sof.tware enbedded therein .ass

or esent e g r R BT SR STAP L D ang A tLaro B 1o ¢ e
system tdoﬂﬁﬁaliﬂt:t Sn an@hdribyeal aspaagemte déstinitiva deeicdis addptedQo de\d CEDEakiat sohpshat es
Wi th othr so nthe server - Si ethat toget her form t.he
overal | PGSRk SosEiReB A RBRELE SR 17 A BPRRL f 16 08 Gp A Spil
ter msal dev G sy @R{si 204 hiaiho8 hetdifl despi M QRS RG ofididbnéd dppBcabled uﬁec@apr essing

and di splaying the data. The software a al so re orts 56 3 U.L 2004
WO 03/ 0Precessifscof casbpuayeespauepiistupt g1 ?@ﬂggﬁw -8 §1EB3! FHP bfff'ﬂtfffﬂteh%f individugh of

the charpetghd @E}d‘pﬁa@f It £3QitoR YA §iseat 4nd its SR Slb- @a&m&ay alsh Be pEreRisoftvarand
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capabilities, the system actively nanages transm ssion of the conpr essed
dat al® sdestingtiomagenthioy forg anplamey ?§°’§Gé‘l'?hé'§ inflash BEMPBgt h, transmitted bit
rate, and erF@L vGRUE gﬁeé{tg& the fR€dia §6§§ﬂr@§§]oﬂls§§i’enfl %ﬁﬂﬁetﬁ&ﬁﬁ&%&b&?ﬂ@ bbdsfefedt O

t he conpressi on syst dynam cal ¥ alter encoding and _conpression
setti ngsbepef cigbfdr b ascerding et yidsirangh ef keavar, and prongeticipaied medis eqpipwnicatient

resi dent Bxl?ﬁdm%%rr&%le%wdﬁ% 10 AARERT S ARMubRRie ek eam that s

COFTDOSECI1 segne segnent variations in conpre55|on/deconpre55|on
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Confiﬂurl-%}égg&scxgdggIg@%@ﬁgﬂeahﬁ&glfo%d‘*’s@é%n by clients, instructions may be

refreshe - segnent basis for each decorrpressmn al gorithm
and encodi ng Hy@ﬁqrffgr@emn@t of Grther wpsersiapding Figura® shopis @ Selsmatie visy al so

be kept Jg@ﬁk]@@&hlﬁgm&ﬂ%&%ﬁ&aﬁo dPsyEtQﬁ sb%mpeahcaqmg,gﬁd td RRdefd- diamgagent

describ for transmssion to and operation’b stination device is
t her ef oraspestssiocording fochae entbedibenyiof thelpeasertt inme@nona'gb@@p ngpy gdifgerent end users 610 ~

compr es 4203 gty afﬁérxnﬁa(c%&ﬁﬁna?r}gmﬁﬁtaﬂ@%ew; Peafl e té )§fthoRYsuB@Adiupdeldg, prdre

sof tware agent device fromthe source, e ran ?e of exl st ng

dest2hatreeondedeidee omrarpmbie sower Fustherdo H‘mmﬁom%tli% ﬂmérwér 1ggre boatlede s t hat

may 'ncleggteﬁe/ﬁf n&%@noyéﬁﬁe ﬁaﬁd@e&nﬂﬁm@%ﬁs é}%od B eRhOb NS ing BResbf Rl at
t he transm ssi n source. In other words, t destinati on devi ces ma% not

be requiatthe felipwies Mr@rqqﬂmg@wmnr@sedgv@ryw@h% of grigipg siznalg thay agGeyepivla e

convent i ,Qagnafidd &I AP 1‘%§s }ﬁréaf&ﬁldtﬁﬁmﬂg%%ids%&ta%ﬁﬁtl@dﬁs ob¥eSRd bPthe
providing the destination B ent with a diagnostic ca ab| | i tﬁ di agnostic

i nf or nateyeaf thaiypisal hnman ebweaf fogmatigeates i dabpwas e 3ack
to the Saewt%?(kapsaaﬁ@ﬁﬂw -foR vidio 9:%9&:'9@0&13530 DXcéb?@inEYo ﬂh&% SPUE,GEis blieved
neur al networ process for achieving the proper operation for a
gi ven sdbatyidegpn-demandanyds. provided by telephone carriers over resident transmlsswn line channels,
such for example over existing DSL lines 630 - 640.
However, as available bandwidth and mass communication continue to present issues, it is
believed that even greater efficiencies may be achieved resulting in delivery of compressed
30 representations of these types of video signals at even lower bit rates. Again, as elsewhere herein
described, the compression efficiencies of the invention are closely related to and improve as a function

of the processing power made available to the neural network 440, and the neural network’s 440
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specific applications and conbi nati ons of other aspects of the invention

al so hereinn provided. In addition, the processing of each unit of
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“real -ti Heos I
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bas eg?upon a%%‘;égog’ﬁ}é? t 1%'3%?01% tg %EQ% céflsﬂ?oee'ﬁ DFTRE B b, SH %é%?tgmg i gnal 5
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the sig S|n 18 equential .unit .of si.
o o OB BURGEFR\BC AN M3t SRAMEM Dot Wit mEliPBEaSaB |
addi tio nynetld;sedsysattmxrﬂamhs lvtasha/‘a’m(ﬁwma}bmy ﬁmhaisdenﬂypealch;ewbm hmemﬂdyr
sof tware tht st h a at.e eV|ce
enbedded in gt to b%%%gcnﬂgéj thit wﬁ)lle \flgeo copr%%uug:a{ug}gs een eﬁggasgzgcp %tpxs si d e or
in ckrt edmlowune,mu‘m b@ns:efsatremug btestacticmmdia B¢ dD c(oetegzplawdr Fmamptaenﬂastm‘net he
10 destl .na e [ maM tor flash

mory. fé’m\%{gt? f|ff1°31u°rslttt@'thjsc"% oq‘a >3adrrp‘ ra dbm r g %er"f §§F e?sto Brrﬁ’ﬁldﬁet hod j ust
descr i beadbsaarnalﬁ,)dﬁquaingsbunbeamfvnamoaipra%md rmemums of d@:@ad)sxgnal\g et arange of
E)r(]gvrrMSI 2‘ncgoré\iegtlg r?n l? {n? %tgref\ \glgr?c?agch Secgrglmné'sneldg%%elsg Qatloagsagfiﬂésrlono%lirysdésrtlgxtiglqgss as
conmmuni c;mqrmd/bwlamsm&hm ypicelhamar bbseoeat sbiarue cftabnd ad Edps. aﬂdhmeahtes, types

and in t r QU ction
bovS " Bl lenRG S e SR MBS SElR 08 g dolpodelle, HBSERE MB a0, 2
schenmat iregayd e\wvolable hesounoy eqmarhitment pedhenitend ofmediabnaworkiminggy, itan®rtbyrst em 600 as
speci fi e

cnbod mah P BRA el flepubiie iRy LAARE CpARRERL M ERRA Mok 8 BRG: oo
620 at riﬁﬁbdealfdfe@preth@edtqubkﬁstmwpmd@&bpsand receive, real-tine (e.g.

wi t hout substantial delay), pre 20 recorded video froma renote source.
Further to the |nformat|on provi ded in Figure 6, at |east one specific

i npl28ment at i Méire ug pos Systemon system 600 delivers the foll ow ng
types of video

It is further contemplated that the streaming media communication system of the invention has
particularly useful applications within wireless audio communications networks, and in particular
cellular telephony networks. Therefore, Figures 7 and 8 schematically show, with respectively

30  increasing amounts of detail, streaming media communications systems 700 and 800 respectively
specifically applied to wireless audio communications systems according to certain specific, respective

embodiments of the present invention. While paniculﬁr devices, system parameters, or arrangements
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ol 1 ver SHET AR EeR A RS DR e e O R e T8 adcor i
communijcation results in a “backhaul” channel from the prevmusly active cellular transmitter to a
central office for forwarding to a newly active cellular transmitter. The backhaul channel representsa
significant use of bandwidth. Savings will result from increased compression. As Figure shows, such

30  “backhauling” may include a doubling (media sent back from first cell being left and resent to second

cell for transmission) or even a quadrupling (overlapping qommunication from both first and second

cells) in the bandwidth used for communicating a particular signal.
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bandw dt h i Ssy and- of bet ween..ce by in
Fi gure 9B ﬁ'& mvg?tfc’ %lsewgﬁ%ﬁ%rel@djﬁ%?ﬁ’ S Oﬁewge?e%%etr?aénnsm %lglrgmor
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20Kbps, and even as | ow as about 15 Kbps or even 10&5. 25 Wrel&a@sjuelmmo

limitation: available screen size, processing power, client operating system and browser version,
connection speed and laténcy, thereby allowing the streaming media delivery system to tailor the
stream to each individual client it “talks” to. Accordingly, an Al driven server 830 incorporating the
30 Al compression as herein described may be combined with 2 WAP Gateway 830, combining the
necessary WAP to TCP/IP protocol (or other protocol, e.g. dual server stack) translation with a Video

and Audio Server 835 employing compression, delivery, and decompression systems and methods
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25 communication of streaming media amongst the field of mobile destination devices as media players:

Table 3: Existing/Soon Anticipated Mobile Communications Standards

MODE BAUD RATE (generally) .
GSM (2G) 9.6 Kbps

CDMA 9.6 Kbps

TDMA 14.4 Kbps

CDPD 14.4 Kbps
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MODEBAUD RATE (general Ly) GSM (2G 9.6 Kbps CDVA9. 6 Kbps TDVA1l4. 4 Kbg
CDPD14. 4 Kbps 62 W 27876 3 0 JUL 2004 PCTI Ugm/ 30974 i M2DE128 @b‘ﬂg 2004
GPRS144 Khins ovbdayA or 000144 Kbps to 2 Mops (3G pHNapso2h0874

addirtion, the present invention is particularly beneficial inits ability -
to streama wde variety of nedia signhals to various different types of
Wi r el epGsseepaimfriagat i ongsoddhei ¢ a3 MxanplEgpiat Mi2f@4less| Exzorinuni ¢ a6i1HhEbps
devi cepetirar=gre appropriate|for use Wth the streanmng nedi a
comunj cati ong syste 5 and nethods|of the finvention, and which the
systenjs and ngt hods sypport interchangeably, lare provjded in the follow rjg
Table #: Tabl g 4. Exa I nt ernef-enabl ed PDA' s
DEVI CEMAKESPEEBVENMORY VICONNECT DEPTHSI ZET YPESPEED
I PAQConpaq206 MHz16- 64 Mo12 b/ pi xel 320x240Ext er nal 9600- 14. 4 Kbps col or(e. g.
CDPD) Pal nV Vdtahn®p@cifitizxampld idebdribied bitdr helowribat proaideiopssrvations®f petpalwareless| or

B nc kbl g A G Yertich sPheiEy BELRHAR shit SalpRS yitiale ufe dtalichSEC o1 Of
NN aliBhry-aMividing o/ wari dbpanenka i3 8cib ¥ Bh 8edshib following (without limitation):

b/ pi §( el d?‘e%gr)x(a 1%1(1) \E%(rte egsnc%!'n?ﬂu(rslfc:!ﬁtlllén4del§11)cg;srra%§mission channel; communications protocol; and the

respective streaming media signals themselves. The various particular features of the systems and
methods used according to these examples are contemplated as further defining independently

beneficial aspects of the invention.

10 Shared Interactive Environment

A system and method is also provided according to the invention for enabling real-time remote
client interaction with a high-definition, multi-dimensional, multi-participant simulated environment
without the need for significant client-side processing capacity. More specifically, Figure 10 shows an

15  overall streaming media communication system as applied to shared interactive gaming according to
the invention.

This system includes: (i} a proxy server; (i} graphics rendering capabilities; (1if) a client
software agent for feedback of client inputs to the game; (iv) a client software agent for supporting the
delivery system of the invention; and (V) streaming from the server to the client. It is contemplated that

20 for multiple clients, which typically represent shared interactive gaming by design, multiple
components as just described are provided to support each client.

The interactive gaming embodiments contemplate implementation of data compréssion and
delivery embodiments with devices that are also destination devices for compressed signals from other
like, remotely located device systems. This arrangement is broadly beneficial, such as for example in

25  further interactive media implementations such as video conferencing and the like. Accordingly, each

remote system is both a source and a destination device, and sends and receives agents between it and

other remote systems.

Destination Device
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w th devices that are al so destination devices for conpressed signals from
ot hel |l i ke, renotely | ocated device systens. This arrangenent is broadl
beneficial, Fuckheapupae axfurtbireillustrafibg foer higbly bemefigialoesults thetdingy be achieve

' mpl errena%&}rémg B the &Qen Fon thhd?o?]cn%?n%fa% Sx@ffabﬁg o%&lﬁygnﬂ&dhﬁentﬁﬁﬁﬁﬁw bHeh ¥seddGCH

different types of streaming media communication, including observed results with pertinent

WO 03/ 027876 Casseopei a isi o EMOWENNE 150 Mz 16- Mo 12 b/ pi xél0 JUL 2004

discussion. These examples illustrate communication the same pre-recorded video over different
20  transmission channels and to different destination devices, wherein the pre-recorded video has the
following originating properties: 720lines of resolution and 3Zbits of color information, an originating

file size of about 1.4Gigabytes.

Example 1
25
An "iPAQ" model 3650 hand-held PDA (commercially available from Compag, Inc. for
approximately $500 at the time of this disclosure) was provided. The PDA was interfaced with a 14.4
Kbps (tnax) wireless CDPD modem ("AirCard 300" wireless external modem, commercially available
from Sierra Wireless for approximately $200 at the time of this disclosure) using an extension assembly
30 (iPAQ™ PCMCIA expansion sleeve from Compag, Inc.) with a PCMCIA card slot that couples to the
wireless modem. The iPAQ™ used is generally characterized as having the following processing
parameters: 206 MHz processor; 32 Mb memory; 12 b/pixel color; 240X320 screen dimensions;

PocketPC™ operating system version 3.0 from Microsoft Corp. and stereo sound. The iPAQ™ was
65
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- renmote systemi's ‘both a source and a destination device, and sendslﬁgq ?
receives agents bet we It and other renote syst . Destination l:lle [@h
~3 0 JUL 1004 ' WD 03137876 PCTI US02/ 30874 Alt hous t he cQ 0SAhd7QNs
systens WP B8 esent invention enabl es comunication of ~streamng media
signals to a wde variety of destination devices, a further contenpl ated

f eat ur egqhediddbo tieTHEME i SapF@ydistoSCAi forammiethe itefauer CDPD mdhmwgadhasT&T

dest i nat d /pl li ent
Sapt o dcal e B dEsssemECHsEmGh e TR Hn e AU TR BB e,
all, ofg. ihe Ggghﬂoﬁm @ﬁpthﬁ@gr smn @emrvdas emedﬂwmmﬁmnﬁmmﬂmnﬂ rsp

Interactlve m n (| ; Voi_ce Over déern t chg

(" D protasel 6 S GNge SFORTRAG FSHIED ARG SEforise
conngct br? ﬁat gﬁto‘ilﬁltl%é O 0MER ofeSA15tTon datl IRBitklof %]&Qﬁfoﬁﬁﬂtﬂhdihﬂgngmaﬂl@dﬁesﬁle
pause, live television; e-mail; chat; a. DV tﬁ)l aver; egd . QL her

appl i camaohéGaprrse HYithimaboHeseyen %Fﬁidﬁéﬁ?mg?ﬁefl appipyimyiongt the eTe-Teee
del | ver g 108! Sicbiifrels8h Qb SispRRalb) (YD R BFHRIHD/S sciéeir The aire hidemaas
i |

Mor eover, i ents I Zi ng iI's box, or other tems interfacing with

t he corrmnlat%wmgl@ysreéﬁﬁlmn intll matervitst O?Fﬁvablé/é@@fs\%d ‘qual ity video
and surround sound over cable and DSL connections. EXAMPLES 15 For the
purpose of further illustrating the highly beneficial results that may be
achiteved acbanglay to the invention, the followi ng are exanpl es of
specific enbodi nents that have been used for different types of stream ng
medi a communi cation, including observed results with pertinent _discussion.

These exanpl &&ldradalt madel 48 muhddPDA{comaersialipaygiieble Bem o % ffeo over
different 20 LLRSH §t§hééﬁ}{1/§§@}ﬁ9 %lsﬁogﬂg v&a@ pEHvﬁd‘eer Th PO Sok AbrkRed #BNOES,

wher ei n*¥H pre-recor Il owi ng originating properties:
7201 i neXbpé (mragpwireitiscDMAhoR( 'Mgfotﬁfla @éﬁi"d’}’lfq]%'ﬁ ertemglidimital el PSat i ng

fi | f . | iy o )
G PamBL g Hairid PoB bR AT Vendorfor AriiRAGly 97006l h G of

from Conpaq, Inc. for |rraely
$500 at wiritieg)tusing addptdrhﬂ@ﬂﬂb@@ﬂrdglﬂﬂ@m Rebs233rstaprieyd dnterfase.cabiss fm%&pfﬂ"é
wth a %flpr?ﬁ atlg%Q@e n{%@mme b%stﬁ -Tqig:) P IR 6 Wifele®d mbdntl B 0omalid Abgsi PDA

ext er na rci a ava fromSierra Wrel ess for
appr oxi nama Lysed]siz@@neaillytchs’aﬂtt';md eshatvmgshmﬁoa@vws Brossssing prrgmsiTse e N Hn

assenbl | K&PCT e a
POVCl A I8 cass gﬁhmé{ 9}% 2 b?f%@élbxo Q4®tﬁ@‘§|€re&f BRefUHRNEhckPCT™ oprdting

W rel ess m)demmThe [ PAQ}'&I ed is
genenal lsystahearsion éﬂlﬁped\flszsoshﬁﬁpﬁg andrserequionpdyi Ty Jpmadat’s ¥as gonnge WB"ﬁ%r s: 206
Mz pr 0¢Gendin N%@arMbngﬁ{eXnter}a%e@bWEb]l&]@)anem%QMeﬁ&r@Qﬁl chilkp siirelass
carrier system at a connection bandwidth of 8Kbit/sec. A server -located in San Jose, California
(approximately 2900mi away) was contacted by the PDA employing the hitp and WDP protocols, and
the PDA was nsed to initiate a request for a pre-recorded video having the following originating
25  properties: 720lines of resolution and 32bits of color information, the originating file size was
1.4Gigabytes. Within about seven seconds, a compressed approximation of the pre-recorded video was

received, decompressed, and displayed by the PDA on the PDA’s screen. The entire video was seen at

176x120x8bpp in full motion without observable delays or defects.

30 Example 3
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. gener al l&%’é éo et wézﬁ% ARe &@{ﬁ%g%ﬁﬂ‘?sl;e%ag?

Pocket PCTM operating systemversion 3.0 from M cros Corp and 53 8" 89 2004
sound. The i PAQTM was 6 3 0 JUL 2086 WO 03/0278 CTI US02130874
connect egg @haiee! Nternet™ i n San Francisco, California vi @crhssoysises f aced
CDPD nodem over the AT&T cell ul ar wi rel ess carrier syst em at a connection

" bandwi dt h of about 13. 3Kbit/ sec. server |ocated.i California
IShgRsgTn e

(appr oxi mat e ySe5tna Baianoiel a0 bark %@t(é‘iimﬁ?c‘@ﬂéa‘ig e http and
resp p%p?s d&g—ﬂhay 5306 at kLS Y¥ m%n%g)dvésgrdvmeal ThESA-16EBIIOFAs int@rfacad with a
Vi

pre-rec deo havmgthefolovvln 5 orig |nat|n&i erties Ilnes

of resolUMbpn(menkietBaneti8d2.of corpr@ion uping FAdS icBrmel bley, F'?Fgﬁhﬂha’“ﬂelﬂée

was 1. 49F 20 ¥4 ggmw LA LShnERRH(DSHY Ghe SAGEES: ustd & aaapzrem nmaﬂgon of
~the p ecor de was recel'ved, deconpressed, di spl aye .the

PDA 5)n thhéollbmﬁi@rgmmafwfén‘!qoﬂ‘@{%" PEPEEFSQTaes M@@W% 3@&(1&’@ &fi es
| |
resol ut jon, (?a.s}rrﬁwbtk Jgfa&g&mv Vet Rihing P%W@eli’d:&x el ﬁ%ﬁhﬁ&mﬁ’cﬁfé&%%dk@ﬂ@iﬂfﬁp e

48 Shan DA (commercially avail able from
| nc. f o6 chaapy soxturdtsetnd. §50Setatvp Bpewes eranestedito fhs Iptpret ip Mgwark. Mhwiafieovi ded.
The PDA ceggﬁﬁ'eé P38 doteltbndve-f Ajggﬁ@et {iEter B‘%}fb@ﬁ@ﬁ% SR ARGwidth of
(" Mot or Ot ; wrel ess externa rgital cellular phone, 15 commercially
avai | abB‘EﬁIlettsm Mbserrerllecated ithBani Jerd Celéfaniis (epriroximalshyr 2900 miavery) wanmntagied by
|t|n jotg g@g,qsﬂlgd{gsnglgg st andar d
|n?2?fag15 & tBP Fmgﬁﬁgh%%ﬁg&gﬁ%rprﬁ%%? éa{ti{pgodp eot he phone_ and aPDA
t oget hereqﬁast foou pneaewrd@lveﬂ;s haviogtee fqrwxmanmamm@o/ﬂ linesy pizesolption apd;
ggpowﬁﬁlhng paraneters: 133
MHz pr i Xel colo 40X320 screen di mensi ons;
(Pocket PEBM op:e lsaiondnga Zﬁnwysttbmpmnsmm ofthe Pf&@?ﬁrdﬂddﬂ@??d’fﬂts rsived. and stereo
sound.. The Jornada Biélhd f”d“g& 5 Mmg\g%g{, Mdtoypk a the
interfa é&mﬁﬁﬁi& gﬁwemnicgco%]ge\e/%%?%]ﬁ & ‘g.'pgé"aca I ar vmmreloess
carnfer (Ss:yys)tsem:ratTl& entrenvidsb ivas sdza At nesx Fbpskbfull masien “ﬂh%‘é ohservabledeldyed i n
San Jose %:a |for nia (approxinmately 2900m away) was contacted by the PDA
enpl oyl?l it http and WDP protocols, and the PDA was used to initiate a
request for a pre recorded video having the follow ng originating 25
propert | es: ohs 08l Plridf %g%gla&géﬂﬂe BehHeriPdnoflanl adsBiR TRk Retal
originating e SZe I n about seven seconds, a
conpr esﬂedumpqyrodﬂcsmbmgﬂworﬁvenh@ ﬁﬂ%mrbé@m?fmed/ﬁhéféaﬁ%@“?f@é@“ﬁé@
decoppr 59 %D{iﬁl@ LOEp RS 8isAI6 58 Rithobh Gepitink FOm
vi d gp as rgvceérenﬁ%g?"agfggl %%ﬁ%‘%ydg% ] is'rr%:'t i gpn W t hgut obs]erovabl e deI ays or
def ect sthe 30eriixdsrppeoBhéaverBiop B@Lexaremls, vanigys rossitle yariynadiors efshovangny . A
"Set-to | QKRG BQEREIGHA teYnAY 8hd aidl 811 MumAEhiendeac.
for apgr%%?snn%ﬂwﬁhgg%%égcg Eeltl rrﬁe of thi s@lvwel ting) was provided. The
Set - t opscBpxoftbsinientionf Aceoeing totgnether example, obvious improvements or modificattons may

alse be made to the various embodiments and still fall within the intended scope of this invention.

25
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- 720 linesy of ﬁcﬁ@ﬁm(,r&,gmcg W ndows CE opefBfiiwsy
A

. 10 ~Mops '(rrax5 et henmet /502,41 connection using CATS ethernet cables 35,9; JUL 2004
(CGeneric) that couple th t- top Box to a broadban nnection (DS3). ‘F?re

Set-top Box used is generally BhErtctighhieel asSHaE 45, m@majmwﬁ

2. 11
from M crosoft Cor gital 6 channel surround-sound. The Set-top
Box was connech‘é@inmatlhedlﬁ Mgafrl!ﬂ@be cemmengated tog destiaatigneagenthargd f aced shar ed

DS3 connecti on.over the AI r Back at a connection
bandw dt h of %E%qlasp&ra F slNe?Pe? 151@2%5@% g%'ﬁﬁ]ose California

(appr oxi mat el y 2900wkntwyRip)a plaRliGQTcash@eriftics ba blwgeSet - t op Box enpl oyi ng
the http and rtsp protocols, and the Set-top Box was used to initiate a

request for a pre- r earshinecdfoy anjassosiatvanhgtwesa. the wienblisdeharciegslirstalng
properties: 720lines of t of.4 nformation, the
originating file size {h%%gé[%ahggm?gpapl%?wéf%ggﬁsh%nﬁe seconds, a
conpressed appr oxi Nitresponsd totdmeaswc&tlbﬁbahgédmdl deo vvas received,
deconpressed, and di spl ayed by the Set- tor?l Box on commercially avail abl e

reference monitor's 15 (SRYINEIRG sane usingt §ﬁ§§°F’é‘°€lr%’3 (s seen at

7201 i nesx32bpp in full fects. Wile
various particul ar emogﬁ%@ﬂg%ﬁg&g%dggﬁéﬁgﬁgplﬁedg Wﬁxgﬁ%&geaggrr bed in
great detail for the puregpormgab tidskstinabomggdan hidnEQDEChwasiused® t 0o be
appreciated that further nodifi cgtr ons and 20 i nprovenents may be nmade by
one of ordinary skill based up¥® ?me§°‘?§\°scl osure w thout departing from
the intended scope of the invention. For exanple, various possible

conbi nations of the various enbodiments that have not been specifically
descri bed2nay Bhe mﬂ?@d@rﬂdlaymll, furthgr comprisifign t he i ntended scope of the

processi ng paraneters: 400 Mz processor 64 M rrenory, s Eo%@ ol or;
te

iTivent i on. Accord n jous inprovenents or
nmodi fi cati ons PFa a%&& tm?)h%[rﬁélﬁ%/é)?ﬁ%us enbodi nents and still fall
within the int endedtesﬁﬁg)epmfa]ithbﬁcommm sc2he;67 |. A method conprising:

3 0 JUL 200 Lto Q =- SEP 2003 obt ai nin a . signal. to be communi cated
to a destination agésiecungthe COREChatpr ucagﬁwerhl%h%q}lalﬁyegmgumut hin the

medi a signal: identifyi Nghr3hed &ﬁ@ﬁd&%n@to%&@ { SELRES Shitcut QJICC@dlﬁ gne;

searching for an associ ati on between entified characteristics of the
scene and one of a plur abmtd)motﬂuﬁmw, and in response to an association

bei ng found: encodin cene using the a jated CODEC, delivering the
encoded scene to thg’%ﬁg Lﬁ%f‘ieflﬁ“%{ﬁ%ﬂ'tg;segﬁtaém’tl ng to the destination
agent whi ch CODEC waglivesiag theencoded scene to the destination agent; and

reporting to the destination agent which CODEC was used to encode

the scene.

3. The method of claim 2, further comprising storing an association between the

identified charactenstics of a scene and the selected CODEC.

4. The method of claim 2, wherein testing further comprises:
storing a baseline snapshot of the scene; and
for each CODEC to be tested:
encoding the scene at below the bandwidth constraint using one of the
CODEC:s;
decoding the scene using the same CODEC; and
comparing the quality of the scene with the baseline snapshot

according to the set of critena.

SaliLake-209434_ 0060316-00002 08
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. encode the scene. 2. The gethod of claim11, further cggprisi.ng: i&0 JUL 200
response t'o dn associ ati ot being found: testing urality of CODECs
on the scene; selecting the COPECH hdd Htodut esifie” hr glddt DFalild ) ghcoded
output for the scene according to a set of criteria without ex,qeez’%hgg a

* bandwi dth constraint; encoding the scene using t e'l‘,ggtqgj_QODE‘t;
delivering the encoded scene to the destination aygent’; and reporting to the
desti natiSn addstmethedef domet whsten semparanzfyabercomprgesscogmanngtheThe net hod
of claim2, .further 11Si L : i ati on between the
Cdent 1 11 dalin iR fingigaPencs BaSoRoROR AL BNBO.T. Pod cone. 4. The met hod
of claim2, wherein testing further conprises: storing a baseline snapshot
of the scene; and for each COD EC to be tested: encoding_ the scene at bel ow

t he bandi-dt h Tthersethed pt claisy hduhber comprpws adosinssthe andyhsopHEIKcene usi ng
th \ _ ; P R C
snapshot P s TALIeRd ohEBr (Heebdnhybh aboifanEE0G M abrl BaRRBSTE 0600,

68 3 0 1dkthe &d3fination dgentThe et hod of claim4, wherein conparing further
conprises conparing the quality according to a Peak Signal-to-Noise Ratio
(PSNR). 6. The nethod of claim4, further conprising adjusting the

pandwt dt ty. ConsiyAhBhod BAAh PutRAORSERIE i@'andbsok A5H IS Blmpies
destination agent and a transm ssion chanhel to the destination agent. 7.
The et hotawhing|far a dssocidimndietweeadhe tdentgfiddohamatedstsasand misetroff ur t her

conprises searchi faor .an.associ ati tween the identified

char acterﬁaéﬂggrséﬁgga“g’e‘f’ﬂb eaﬁ&Fﬁﬁ&@&gEﬁ; be used with the associated
CCDEC,; \t/vhgr ei NyRGERENBSIASBe SE@RRoMIPIBES ESifF HRALR sih@ tBEaRsciMed Ng t he
(associ ate

CODEC with the associated set of parameters; and
™ wherein reporting to the destination agent comprises reporting the associated

set of parameters to the destination agent.

8. The method of claim 7, further comprising:
in response to an association not being found:
testing a plurality of CODECs on the scene using different sets of
parameters,
selecting the CODEC and set of parameters that produce the highest
quality encoded output for the scene according to a set of
criteria without exceeding a bandwidth constraint;
encoding the scene using the selected CODEC with the selected
parameters;
delivening the encoded scene to the destination agent; and
reporting 1o the destination agent which CODEC and set of parameters

were used 1o encode the scene.

9. The method of claim 8, further comprising storing an association between the
selected CODEC, the selected sel of parameters, and the identified characteristics of

the scene.
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- CO:)'EC.\"Nith.th.e associ at ed t of paraneters; and whergan reporting téﬂt‘mal' 2004
desti nation agent conpri s‘regprmt"jwng the associ at ed t of parameters to
-.the destination agent. 8. The fethdd &f Sdlial mi 2.0 FFtMes CHENEFR £ B Bn

response to an association not being found: testing g@:.plurality -Qf;‘cg@ggs
“on the scHne ughegnahdd efctaiin s etherei sea}ﬁtﬁﬁ@ﬁhﬁér&bn@ﬁh&&kir@nﬂhe e d
set of paranpeters that prqduce the highest _quality encoded output for the

scene accOryic] nsllgengs (Ad} system ‘Pé??aégm asQadied vl the WspeRaddt h

constr ai néﬁar%qlngwg“hgg%eﬁg‘ene using the selected CODEC with the selected
parameters; delivering the encoded scene to the destination agent; and
reporting to the destination agent which CODEC and set of paraneters were

used to epncode_t he scene. 9. The nethod of claim8, further conprising
storing ohf asoBhs el et Yhacindge SLpsiFRgRREises hBewal VO st of
paranmeters, and the identified characteristics of the scene. 3 0 Ju
2QQ06 10. The nethod of claim1l, wherein searching further conprises using

an 2003 12rt i The methodmif elalin d énfoethé¢rdommpissiganttdimng opat of a CODEC associ at ed
with the idﬁntif.i egl (g‘har.ac eristica of tGe SCE&@P.EE The met hod of claim
10, wher ePIFOEIHEVAPY BIFSIASEROIRY 1ORIS SR 8LIFAT! OR oy hat fgdianet hod of
claim 10, ibh1tr conprising obtaining input of a predeterm ned nedia
signal typé to pre-learn at |east one CODEC for that media signal type.
13. The method of claim 10, further conprising obtaining input of a

d ) hed ' ' : - | .| f
01 o OO 1 o it ki Bla MBCl Reftfooriile bRlninE PRl 2%t 1 herei n

each scenpgredaemiinsdmedhasigial (7pé ® prede@n avlkast bheserbfipAamegnalfa 15. The
(met hod of claim14, further conprising detecting a scene change in
response CORifefarthahmedia signal BP8i 4 signal being sufficiently different from

4 previous

14.  The method of claim 1, wherein each scene comprises one or more frames of

the media signal.

15.  The method of claim 14, further comprising detecting a scene change in
response to one frame of the media signal being sufficiently different from a previous

frame, wherein the searching step is performed in response to a scene change.

16.  The method of claim 14, further comprising detecting a scene change in
response to a time limit, wherein the searching step is performed in response to a

scene change.

17. The method of claim 1, wherein the characteristics of the scene are selected
from the group consisting of temporal charactenstics, spatial characteristics, and

logical charactenstics.

[8.  The method of claim 1, wherein the CODEC:s are selected from the group
consisting of block CODEC:s, fractal CODECs, and wavelet CODECs.

19.  The method of claim 1, wherein delivenng further comprises transmitting the

encoded scene 1o the destination agent through a network; and wherein reporting
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. frame, wherein the searchi step is performeéd in resggnse to a scerfe) Jyi 206
change 16. The net hod of aim 14, further conprisi etecting a scene
.“change in .response to a tInme BT MRLER (DB BSAME mg-nsmmmus
perforned in response to a scene change 17. The nme#fdd of jclai RAP {]3

- wherein t&%ﬁﬂ@&%ﬁﬁwaatm@m% otrkw..aﬁ@@%@f@a%k@m odd (hmén@e group

consi sting of terrpor characteristics, spatial characteristics, and

| ogi cal dhenugb ther nesworksip 1H§8destfhﬂlonmgtmd of claim1, wherein the CODECs are
selected fromthe group consisting of block CODECs, fractal CODECs, and
wavel et CODECs. 19. The nethod of claim 1, wherein delivering further

conpri sesyd r anpid f1k4hBd of Bigim ENGRAEIH RS tiﬁrtﬁé?‘i:oﬁn?ﬁ%és%i’&rir&ﬂhégem through
a network: and wherein reporting Sall |aké-204434.10040316-00002 70

conpri s esersedeli stgnaon & sldraga mednmufandiwherenCEpeadingaompeees staritganode t he scene

uher oo dBFICOE AR GETEC S brse YRe BT ceficon I ists FCUB on o

storage nedium and wherein reporting conprises storing an indication of
whi ch CODEC was used to encode the scene on the storage nedium 21. A
syst em codbr i sAmgsteran:ommamgrmdul e to obtain a nedia signal to be
communi cated to a destina ifier t0| nt i f or each of
oAty of SuRBREESHIEI MRS Thdin Set TR R foriuniPypdff§ festjparod

char act erag&m cs of a scene; a selection nodule to search, for each scene,
for an associ ation between the identified characteristics of a scene and
one of a pl ura? Flessifigr terdoptty; for gagheiaplnglinmrfiscaes yibitbamedicch scene for

whi ch an associ ati Oﬂﬁa‘i Jauﬁﬂg}@aﬂ&aggﬁs‘?ﬁ%qgls@gr@d CODEC, and an out put

(nodul e to deliver ea enco cene to estihation agent and report
to the desti naasdmtmgmdmdmeharﬂﬂm&mhscmﬁirmmmmlmwbenthe:ene 22.

He systemof claim rein .the selectio to plurality
o Coecs on each WemiEe arrhristrs el sscaardonen 1 oy SeGARECR el cct
the CODEC thaj efodfigGREAIOR dhcaitasth Stk nwiapr afadoGatidait (daa each scene
according to a set o criteria wthout exceeding a bandw dth constraint;
using the associated CODEC; and
an output module to deliver each encoded scene to the destination agent and
report to the destination agent which CODEC was used to encode each

scene.

22.  The system of claim 21, wherein the selection module is to test a plurality of
CODEC:s on each scene for which an association is not found and select the CODEC
- that produces the highest quality encoded output for each scene according to a set of
criteria without exceeding a bandwidth constraint;
wherein the encoding module is to encode each scene for which an association
is not found using the selected CODEC; and
wherein the output module 1s to deliver each encoded scene to the destination
agent and report to the destination agent which CODEC was used 10

encode each scene.

23. The system of claim 22, wherein the selection module is to store an

association between the identified charactenstics of a scene and the selected CODEC.
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- whérein the encoding rmdg‘i s to encode each sjcene f whi ch an 30 JuL 2004

association is not foun (r}g the sel ect ed. CODEC, wher ei n the out put
modul e is to deliver each encdddd ‘scdd& {bethet HoBef Maty G IAFEREILA

~report to the destination agent which CODEC was used,d©- -enrcqdg € Zﬂﬁste.
* 23. The s3ast enTlafsystemi ofickim 22hweherem thleclsaiocectdadaie mtxh&xb& ataisehinést g an

associ ation between, the identifige acteristics a scene, and t he
sel ect ed S 5o Scre anbair ca6h LODRG Jo beeued, hgver seengserdsdey 0 3 .. -~
2~@B ~~ brelov@&m btn&vmto%ermt tfstn'gn SRe%? the BODEE, ﬁﬁ@u&%%éﬂaéﬁvdul eis

to store a basel i ne snapshot of scene and, for each to be

t est ed, hmllhhearacélﬁ)@%caodlednmre ttmqmbt)mﬁlhmcbmnhmmdmtral nt using
one of t CiCDE have the scene decoded using the same CODEC, and
conpare tHSCHIFSnARShobFccoinefRbe e OLURRA-i t h t he basel i ne snapshot
according to the set of criteria. 25. The system of claim 24, wherein the
quality is conpared according to a Peak Signal-to-Noise Ratio (PSNR). 26.
The syst eh.of Ehﬁaﬁymﬁﬂﬂqf olhmr 24, whetem the hadity creompdrddacigding tadjPesk t he
bandw dt h..co str I.nt (rP nse to constraints of at |east one of the
dest i nat i YE"4g °'sea]|?ﬁﬂ’° SWsm’ ssi on channel to the destination agent. 27.
The system of cI aim 21, wherein the selection nodule is to search, for each
scene, for an association between the identified characteristics and a set

of paramettrs Th@m@mﬁé@lwﬁzhwbﬁ@"h@sé@P‘atO@d"QME@*O pdivstéhen t he encodi ng
dul
modul e s, daﬂtggfdtﬁ?gr?strﬁﬁffﬂ[n%g&?ﬁe d;!orr\ rdins o o??ﬂg&gg{l %tth%ﬁ et dhehi'®

associ ate aranet er’s € 1s10 report
each aSSOzmd&tﬁdtsﬁﬁsmﬂfchﬂﬂfeanﬂheﬂsstlnatldhhlgendesti nati on agent 28. The system
(of claim27, wherein the selection nodule is to test a plurality of CODECs
on each scene using different sets of parameters and sel ect the CODEC and

Set of payamet eESoARA oRIAMUAS whiRin the BasdioA il duidis & saRGd bt for each

scene
scene, for an association between the identified characteristics and a set of parameters

to be used with the associated CODEC;
wherein the encoding module is to encode each scene using the associated
CODEC with the associated set of parameters; and
wherein the output module is to report each associated set of parameters to the

destination agent.

28.  The system of claim 27, wherein the selection module is to test a plurality of
CODECs on each scene using different sets of parameters and select the CODEC and
set of parameters that produce the highest quality encoded output for each scene
according 1o a set of criteria without exceeding a bandwidth constraint;
wherein the encoding module is to encode the scene using the selected
CODEC with the selected parameters; and
wherein the output module is to deliver each encoded scene to the destination
agent and report to the destination agent which CODEC and set of

parameters were used (o encode each scene.

29. The system of claim 28, wherein the selection module is to store an
association between the selected CODEC, the selecied set of parameters, and the

identified characteristics of each scene.
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according to a set of critgia without exceedi ng a bangyi dt h const rad BtJUL 2004
wher ei n tthe encodi ng nodul s to encode the scene usi the sel ected

. CODEC with the sel ected paranmebdi.si - ahHwMeIei'Bl:ﬂEbfdﬂrt.me&MH]@.-'to
deliver each encoded scene to the destination .ag andsr EEOH t;oz
“destination agent which CODEC and set of paranete egdto- encode
each scene 29. The systemof claim 28, wherein the sel ectl on nodule is to

store an 3%ssodihgsyeemeéeiand1 ¢ Wherein|tae seiestiommodulecampssgsantArtifisial  of

par anmet er tified characteristics of each scene. 30. The
syst em of ﬁ"’teflﬁé% ﬂgl)wkg?'ﬁl n the sel ection nodule conprises an Artificial

Intelligence (Al) system 31. The system of claim 30, wherein the Al system
conpri ses a neural network. 32. The system of claim 30, wherein the A
system i s3to r &besxsien pglain$0, avhem*eaet@r%ﬁ'ﬁwomaﬁse afieyral neppsie t o
pre-learn at | east one CODEC for that nedia signal type. 33. The system of
claim30, wherein the Al systemis to receive input of a predeterm ned
nedi a si gzl t Yhesysenpobelhiend0) velierdie deet Alystenas toofecgios mpat effas of a  CODEC
for that nedia signal 34. The system of claim?21l, wherein each scene
conpri sesP%’H%‘e'S?m%% FFE%?EWB'F to Erﬁec%‘/@aﬁ lgast PB?\Q%DE@f°’ﬁ?é“?§‘§‘t em of claim
14, wherej %m; t@fpecl assifier is to detect a scene change in response to one
frame of t nedi a signal being sufficiently different froma previous
frame; and wherein the selection nodule is to search for an association in

Cl oot 11 er%i o BB BAPLOCORTL i 1P AL SEithis b B tpptSHd 1 " ana

wher ei n tbnedstehﬂﬁted ﬁﬁdm@gﬁaerypsmﬁeamﬁ ahich?on@set obpaRGEREsi oA | N response
to a scene change. 37. The system of claim 21, wherein the characteristics

of the scERDEL ordbataradiasignd &et he group consisting of tenporal
Ctharacteristics, spatial characteristics, and |ogical characteristics. 38.
Fhe system of clai m 21, wherein the CODECs are selected fromthe group
consi sti ng4.of ThesysteGODE(Isim 2 I, andeadin EXdBEsCane cvniprises@iear nictbiames of

the media signal.

35. The system of claim 14, wherein the classifier is to detect a scene change in
response to one frame of the media signal being sufficiently different from a previous
frame; and wherein the selection module is to search for an association in response to

a scene change.

. 36.  The system of claim 14, wherein the classifier is detect a scene change in
| response to a time limit; and wherein the selection module is to search for an

association in response to a scene change.

37. The system of claim 21, wherein the charactenistics of the scene are selected
from the group consisting of temporal characteristics, spatial charactenistics, and

logical characteristics.

38.  The system of claim 21, wherein the CODEC: are selected from the group
consisting of block CODECs, fractal CODECs, and wavelet CODECs.
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=0 JUL 200 9", suit" 1:0 7P0 g-0 9 22 00 39. T system of cIZa[ﬂ rjUQlUﬂl.
whér ei n” the out put nodul el to transmt each encode L)
- indication -of which CODEC was {&ed! totEnddie cBEhE m"t"é]f%'é IJ[]_-E

destination agent through a network. 40. The system of .cl.a n 2le ey
" t he out pui9.nodlihesysent af cbtiord . eheteirethe odpdt mdﬂaﬁlomhnmaaahn‘dl-ca't“r 'on” 0

whi ch CODEC used ode e medium 41. A
met hod co‘?ﬂ?P&%ﬁ?ﬁ"c &B{"eﬁ"dpﬁ'ﬁa'é{)"rfg‘ﬁqﬁs@féﬁéco‘tvés‘ﬁé (‘:?)T'H?S&‘? tP&EF o a

desti nat i @inhag&thatior %@ﬁ&tthf-dﬁ;gﬂg rdivilkrality of characteristics of a first
scene within the nedia signal; searching for an associati on between the

I dentified characteristics of the first scene and one of a pI urality of
CODECs; en odi the first ene usi t he associ.at ed response to
o avsoct s olleRRRg SaiE Fornethn M FORME S E FREEPEdr L ho 11 1 ot
scene; delde¥ervififar in@ichfigrdéf \emsmt@bﬁ@ %@uﬁe@ tb Bfcod® ehdh@bdeOBn goent ;
reporting to the destination agent which CODEC was used to encode the first

scene; i dgntagéwiedipnn plurality of characteristics of a second scene within
the medi a signal; searching for an association between the identified
characteristics of the second scene and one of a plurality of CODECs;
encodi ng he sgqgaﬁodsg@ﬁww ng the associated CODEC i n response to an
associ ation being found for the identified characteristics of the second
scene; del i ver Phiginingea mediasignalie bg cemsuiicated do ¢ Hestigatier aggntion agent; and

LoPort 19,5 eyl e RSB oA R R o he
signal;
searching for an association between the identified characteristics of the first
fﬂ*\' scene and one of a plurality of CODECs;
encoding the first scene using the associated CODEC in response to an
association being found for the identified characteristics of the first
scene;
delivering the first encoded scene to the destination agent;
reporting to the destination agent which CODEC was used to encode the first
scene;
identifying a plurality of charactenstics of a second scene within the media
signal;
searching for an association between the identified characteristics of the
second scene and one of a plurality of CODECs;
encoding the second scene using the associated CODEC in response to an
association being found for the identified charactenistics of the second
scene;
delivering the second encoded scene to the destination agent; and
reporting to the destination agent which CODEC was used to encode the

second scene.
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testing a plurality of ontheflrst scene in regponse to an 30 JUL 2004
associ ati‘on not being fo for the identified charaqggristics of the
-first scene; selecting the COPHE Thalt priddlices @ ke: Eb%!q&aHEl,lnggyed
output for the first scene according to a set of crlﬁ.‘érla yi thout - éx i ng
"a bandwi d4h cOnshiettiodiof claits ddlj faghémh@niprishle: sceme usi ng the sel ected CODEC
delivering the first encoded scene to the destination agent; reporting to
the destinati OWS‘é'&‘hP luplite of COBEEs Radhe Bstisaepe WiEmIBsE W@NfFsosIalgt ene:
testing a pluralityygpe AP HNBeAARARALAGEiCL B HETRARIGe! O AN

associ ati on not being fo n or t aracteristics of the

second scene; sstoringitgCODECCERETodIvast therhighestemalifyentodgh @atputfoaiie y encoded
out put for the sec\i,)‘;ld scene a cordin Fg io a.set of criteria wthout
exceeding the band 5&1?‘%?“%6?%’{ 1% {02 S REGHERY MIthet sxeesAmE abendvdth ng t he
sel ected CODEC, deléghinl9 the second encoded scene to the destination
agent; and reporting to the destination agent which CODEC was used to
encode the seecoodingdbnBbrst &@ne dsingtheadlecedQOBEQY: transnmitting a nedia

si gnal being encoded first CODEC to a destination agent; dynamcally
changi ng t he f?%é‘fe"?b%ééaf“oe"&o ol SpRAlioB2BAse to detecting

changed char ac{bitiilg!16 thefestitdfiofBEM vﬁilﬂi@bbEW&ﬂREd toyén'agdetthg figstination
agent of the change to the second CODEC. . A net hod conpri sing:

transm tt#egea nmedi a signal being encoded by a f| rst CODEC to a destinati on
agent; and dyn aII n second CODEC in
response to P cﬁl Hmraq'kgng(leggligrogé e?ecg °§n 'I’”Ssr?é’"%efmtaﬂe destination
agent and a transmsmmbm’fmhaﬁg mmdttbeﬂﬂe@dnhﬂadtt%o@@ﬁﬂésoﬁﬁd notifying
(the destination agent of the change to the second CODEC. 45. A nethod
conpri si ng: second scene;

e

selecting the CODEC that produces the highest quality encoded output for the

second scene according to a set of criteria without exceeding the
bandwidth constraint;
encoding the second scene using the selected CODEC;
delivering the second encoded scene to the destination agent; and
reporting to the destination agent which CODEC was used to encode the

second scene.

43. A method comprising:
transmitting a media signal being encoded by a first CODEC to a destination
agent;
dynamically changing the first CODEC to a second CODEC in response to
detecting changed characteristics of the media signal; and

notifying the destination agent of the change 1o the second CODEC.
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. obtaining a nedia signal tgabe communicated to a destigati on agent; add JuL 2004
for éach-of a plurality o gnments of the media sign identifying a

-plurality of characteristics ofia Eeghthtd nt%éaﬁ&ﬁﬂw% Ok W'Qé"és;% -H-gi?i)n
between the identified characteristics of the segnent_and,one.of -a 7{\[}'}

* pluralityaof QORRGsd c@Rprisingr esponse to an associ at i ¥ bei ng found: ™~
encodi ng the segnent. using the associ ated C. _delivering the encoded
segnment to t hdraBs@tlinge MsAiasimat beiag ancaded By # fiFty CAPEG o ydetingign on agent
whi ch CO%?&V"S’% used to encode the segnent. 46. The nmethod of claim 45,
further cGnpfising: 1in response to an association not being found: testing
a plurality ofdynéhidaHy olanizhg tefre WODEE e tdcond CO®RIIDEEspdnat topr oduces t he

hi ghest quality encoded output,6 for the segnment. according to a set of
criteria without ex@%ﬂﬁ&@hwﬁe%%%ﬁ‘m%'c%‘bﬂ%‘lcroéi lesinaligfiageN @Reasegnent

using the sel ected 1%%50&2515 | | WBKingHGPLRM: 3f@TeNt to the destination

agent; and reporting to t estination agent” whi ch CODEC was used to
encode the segninng thEdestitatomegdm df dfe chhngerto 4&, seCend G@PE€onpri si ng storing
an associ ation between the identified characteristics of a segnment and the
sel ected CODEC. 76 3 0 Jul 2004 48. The nethod of claim46, wherein

testing f4ythes (cQRR dodfptisingSt Or I Ng a basel i ne snapshot of the segnent; and
for each CODEC to E@ftestesan:g encodi ng the segnent at or bel ow the bandwi dth

constraint usiolgaioimg a roédia HgnlBOECsomuwinwdied ¢p 2 festisatipneagenigndg t he same
O, 2 CORAE A 3HGr o d BEpEeBLSioTent i Che basel e
identifying a plurality of charactenstics of a segment;
searching for an association between the identified characteristics of

the segment and one of a plurality of CODECs; and
in response to an association being found:

encoding the segment using the associated CODEC;

delivering the encoded segment to the destination agent; and

reporting to the destination agent which CODEC was used to

encode the segment.

46.  The method of claim 45, further comprising:
in response 10 an association not being found:
- testing a plurality of CODECs on the segment;

selecting the CODEC that produces the highest quality encoded output
for the segment according to a set of criteria without exceeding
a bandwidth constraint;

encoding the segment using the selected CODEC,;

delivering the encoded segment to the destination agent; and

reporting to the destination agent which CODEC was used to encode

the segment.

47. The method of claim 46, further comprising storing an association between the

identified characteristics of a segment and the selected CODEC.
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49." A nethod conprising: djgxiding a nedia si'gnal to begcomunicated tjo gPL 2004
desti natiton agent into a rality of scenes; identi e“ng a plurality o
“characteristics for each scenef [lo€at Lhty et . cddhEEFdhe. Ehid3sd 2 Er iaH
between the identified characteristics and one of a plgsality of! C@ECQDH:}
"encodi ng g&ch Emeﬁemaidﬁglaﬁrhaoassaeina&amgmmord@disiey:er‘i‘hg'-each‘-enr;oded
scene to the destination agent. with an indication of which CODEC was used
to encode eachstetnga basshne pnapshat 8§ thesspmendi 3. di viding a media signal to

be communi cat e%m@%dgﬁétgﬁe@gent into a plurality of scenes; testing
0

a plurality of n each scene; selecting the CODEC for each scene

t hat produces the heglodiig the sdgnieyt stire ddel the bandwidth@onduhéntasmgenaccor di ng
to a set of criteria withgut exceeding a bandw dth constraint; encoding
each scene using the sel @&hé(fl: 5, delivering each encoded scene to the

destination agent widg%gg@thggg ng“é’{h“me@ qwas used to encode

each scene. 51. A net conpri si ecelving a nedla signal conprising a
first scene encodedcasparingahé quaitty of06BHE: calndi segneacwithl tiededinrencoded using a
second CODEC, wherein the first and second (EO:)ECS are selected by a sender

of the media 30 Jul 208PPskqtarcardipgiotheset af§BIFIRf i ed characteristics of
the an artificial intelligence (Al) system receiving with the nedia signal

an indication of the first and second CODECs; decoding the first scene
usi ng t hed®i r s meldipd geepn@EC, and decodi ng the second scene using the

second i ndi cated. C_.52. A uter pr am product conpr.i Sing: program
code to obtai nsg'%ﬁ?ge&fagﬂaa] %&%@%Hﬁﬁﬂﬁ:‘&% ‘4 'S“S%Q}q?fﬁgﬁi on agent;
program code identi bm;alftﬁbfﬁﬁﬁ&; of a plurality of scenes within the nedi a

{signal, a plurality of characteristics of a scene,
identifying a plurality of characteristics for each scene;

~

-

locating for each scene an association between the identified characteristics
and one of a plurality of CODECs;

encoding each scene using the associated CODEC;

delivering each encoded scene to the destination agent with an indication of

which CODEC was used to encode each scene.

50. A method comprising:
dividing 2 media signal to be communicated to a destination agent into a
plurality of scenes;
- testing a plurality of CODECs on each scene;
selecting the CODEC for each scene that produces the highest quality encoded
output for the scene according to a set of criteria without exceeding a
bandwidth constraint;
encoding each scene using the selected CODEC;
delivering each encoded scene to the destination agent with an indication of

which CODEC was used to encode each scene.

51. A method compnsing:
receiving a media signal comprising a first scene encoded using a first
CODEC and a second scene encoded using a second CODEC, wherein
the first and second CODECs are selected by a sender of the media
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, pr.dg_r.am code to search, f each scene, for an associgaion between the JUL 100
| dentifréed characteristic f a scene and one of a pl lity of CODECs;
862 t

Y oy I
@ SUAL &i ng
the associated CODEC, program code to deliver eﬁgmhgde@hls @2&03 he

r destination agent; sgmdl basedgn atenthetkbchtacactezisest oftt fanat’i on agent
whi ch CODEC was used .encode e?‘ﬁgﬁ scene. 53. The conputer program

to . .e
product of claim 52",”"15‘U?]tlﬂ'§ IBEBHIAIEPRE™ program code to test a plurality

of CODECs on gagdvid mtﬁ@ﬁ,eumsré\am iAGRAFIPS 1 1RO fiksP arecSRAUOODRTY, Sel ect
the CODEC that produces the highest quality encoded output for each scene

accordi ng to alesedingfhe fustscend using théHrat insheatssddCABRES’; bhdwi dt h constraint;
program code tp encode each scene.f whi ch. an Lation is not found

usi ng the sel é@f%‘ﬁ" &?0%588?%‘!’?{"@%%“[‘:8"@m%f‘i?g‘%s(g@éﬁ&encoded scene to the
destination agent; and program code report to the destination agent which

CODEC was used to encode each scene. 54_ The conputer program product of
cl ai m 53,5% ur t hepmpuieppiograny pyedugcamposiig: to store an associ ati on bet ween

e Lo SR BASHBIEANGR hed ST B0 i) RIS, 201

2p a 003 fent;An encodi ng apparatus conprising: d 0 4 SEP Z O neans for
obtaining a nedia signal to be communicated to a destination agent; neans

for identifyi rjogmmycogsddenyify, dorsach of 4 plyrabity efscenss Withimthg media nedi a si gnal |

a plurality of charsqé.;a?rairﬁgll ?%ﬁf‘:h&ﬂégﬁﬁ&or% 3 efor searching, for each

scene, for an assoclati’o e en t ent characteristics of a
scene and one mbgampdode ad sdaychpfor €abEsCene, firansasfoiation bemlieagtheach scene for

{whi ch an associ ati Oigerimsﬂgdocggr%ct%gistn: 0%2 gccngség gli'lg E)ie zg pl%%f (La(ggECs;
g program code to encode each scene for which an association is found using the
associated CODEC;
program code to deliver each encoded scene to the destination agent; and
program code to report to the destination agent which CODEC was used to

encode each scene.

53.  The computer program product of claim 52, further comprising:
program code to test a plurality of CODECs on each scene for which an
association is not found and select the CODEC that produces the
- highest quality encoded output for each scene according to a set of
{ criteria without exceeding a bandwidth constraint;
program code to encode each scene for which an association is not found
using the selected CODEC,
program code to deliver each encoded scene Lo the destination agent; and
program code report to the destination agent which CODEC was used to

encode each scene.

54.  The computer program product of claim 53, further comprising program code

10 slore an association between the identified charactenstics of a scene and the

selected CODEC.
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means for repobrting to th estination agent whi ch was used to

"encode each scene. | 56 dpydararus! hd B5; 3 G Bnétr ool Fhg! Diidads f or
testing a plurality of CODECs on each scene for which gfg qﬁﬁgv S
not foundssand ,Qﬁleﬁ&idhr\’g}aptphﬁumgnhht produces ﬁggtﬂs %I

encoded out put for each scene accordl ng to a set of criteria wthout
exceedi ng a bamessderoRiyaLeametia Sl%%lrﬁebve@m@ﬁewcw BaestinaenRgePr whi ch

an associ ati on e?ns ;ldf ﬁ%@g 'r@ tJT% pl&rgi @Cc}f %Ein lﬂgmf‘ha Sg%'l ?el | vering

each encoded scene a I on "agen means ing to
t he destination agembluMitﬁbfm@rm&df&&deﬁeO encode each scene. 57. The
apparatus of claimb56, further caonprising means for storing an association
betvieen the | GBRETT DB M EATLIRRS, fo anaassacaation Rk e ahesdeiifiedd OODEC

Sai | ake-209434.1 O%QMQQQ& a7s%enébhn‘& dlelot 3 pﬁh‘Llﬁy of CODECs;

means for encoding each scene for which an association is found using the
associated CODEC; and

means for delivering each encoded scene to the destination agent; and

. melins for deliveri ng,,.eachﬁcoded scene t6 the desti naki on agent; and 0 Jyi 200

means for reporting to the destination agent which CODEC was used to

encode each scene.

56.  The apparatus of 55, further comprising:

means for testing a plurality of CODECs on each scene for which an
association is not found and selecting the CODEC that produces the
highest quality encoded output for each scene according to a set of
criteria without exceeding a bandwidth constraint;

means for encoding each scene for which an association 1s not found using the
selected CODEC,;

means for delivering each encoded scene to the destination agent; and

means for reporting to the destination agent which CODEC was used to

encode each scene.

57.  The apparatus of claim 56, further comprising means for storing an association

between the identified charactenstics of a scene and the selected CODEC.
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