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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 communicated to and used by a destination device in a temporal, streaming
fashion. The term “streaming” as applied to streaming media signals is herein intended to include

signals communicated and processed in a continuous manner over time, or signals that may be
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Many different “type-specific” media systems have been in use for quite a long time for
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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25  accessed. This includes broadband streams, which made up almost 29 percent of total accesses. This
same report also estimates that as much as 15 percent of available stream inventory is now being
exploited with in-stream advertising. In another report published by Internet researcher Jupiter Media
Metrix, business spending alone on streaming video technology will balloon from one-hundred forty
million (US$140M) US dollars in 2000 to nearly three billion (US$3B) US dollars by 2005 as

30  companies turn to electronic interaction in communicating with employees, consumers and other

businesses.



10 in particular becone the recent topic of significant research and

devel opnent. Specific types of CODECS and systens for managing the

oper at i onwaf 03@2BEECS Wi t h respect to comuni cating streampuy/esed/3et7atic
medi a *si gnal s have been devel oped for specific types of nedia, including
for exanple i r

stream ng neé??fh?g&tﬁﬁ&mhl egggggﬁggﬁgggg@gﬁ?gg$gggkggr gP%ﬁh%h
CODECS h&XfEenms dasseraeiy rlmﬁétsrd thearaiiablgibers widih fosryailghle nﬁmeora te ahrhdsel y
known ang, sl meéd SR RAGY, fuélﬁg ﬁﬁﬁ?& H&Bdﬁhﬁ?&sguﬂg%%@ h{ﬂﬁ@é a‘/}gﬁéoléjt?a?lgrp}sggn topic -
of particular_ attention ncludes inmages (though a long series
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or convert 4 ¥WRQBPRFE76 PCT/ US02/ 30874 an image from another format to
JPEG the quality of image that is desired nust be specified. In general,
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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 qualities, 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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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 is similar to

“Progressive JPEG”, which describes an image created using the JPEG suite of compression algorithms
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supported, though PN%S?éscglggﬁgNrag&I ?}?grt]lgbg%gﬁée& ve ?ﬁéﬁéﬁwbs‘%cﬁ 8%5%%# ore
sof t war e RSB DH() Al %Tb‘m&%‘# IRpEen §Pngelioh seesds, preahiiéh fasterpeneniioma triap ot
"TI FF" |slkalpnaﬁreqmyf@@r;&g 'Tag Irrage File For mat", and is a comon fornmat
for exchangi nﬁP raster aph| Cs 5\_& "bi t map i mages bet ween application
prograns, suchf ™4 $iofo %ﬁﬂﬁém@j iﬂﬁlicésfoﬂéééias Yeent marsagngeity dervrdg[@d forAmgerF
file i5s usmplebsionGhd 8, th MATBasHE rally
B rﬁbﬁbh(‘ﬁfzed to }%Tace R GIF I’olnil%t f%ﬁg%e tg%g {t\%g%g

20 been deveI oped in the md-1980's wth the support o :
M cr osof t°t SeAgale BHRG fopaytielpwine sipgmatify|tade- @@‘-’d s fommairhps befen deseloped for

cl asses, publgl cUﬁlduﬁﬁtl&f @) 36 pnent FiRflarRRGEL PRG 1950n5@eé ?N‘lbssl col-0% egsn)%

descrlptlons and differences of which are further deve ope el se ere
herein t fyr@ay F%dctp?ﬁfﬂ‘feén ’m?gelijofmqt’ég igpgsjored wheni aremprsesef ffileds degompregspEIring Z\Y

or CCl TT vigwaisp Hbwala s @brﬁluﬁedlfﬁ&%égeh&agﬁmeﬁ&m G840 To 104! %Relﬁ &l so

furtggr descri bed el sewhere herein. As one of nost co ﬁl c 25

i magef o AERTESserippEvh 1 BT fopatt fpsthenpsetad 4G ﬁie ﬁeektts oYs pmmled sshfoiﬂgws f@xi ng,
3-D appl kéiat &e@ﬂﬁrem@ynﬂay AR UL Gatkited 1R 8AG B\ﬁ%'d@é’ée oi\{#aggp % S0 Video
Vv |

conpr essi on qas“be the topic of intense devel ophent
appl i cat Coiolied (*ORapit v, lqtﬁﬂac@ﬁaﬁ%mégesb?lélpfoé%ﬁﬂ@d stgnddedoGIFe (i), “gamma

'vi deo- OBoxﬁB@ﬂ@H’?(ﬂs onablt€lB&ARE &Fr eRNFinETof iRRAEks i t\éﬁns\é'fgﬁgr br(gﬁmgssr 2 %&%
" Desk- tog}ﬁ ut ers, wreless devices, conventional evi sions, 1 gh

6 WD 03/ 558y FUCESE £1v3 eeas cap Be pavpd Rsing tug celor, §aletwsaralr@a>esce)pr@regtsof t he

di ff es enEmﬁMﬂ@SIEfanﬁ (:\9ehﬁﬂnsmmd%\/geﬁéﬁlytﬂaaéu&ﬁ&he@ftﬁé@h@% N EAR0ny CARERTS! On

syst em nust ’?? ener al orithms o erate on elther or

bot h of seﬁeqs 5 H{?&qfore pothYRES B teraweesd toyprayide Tox push seriptabledmagaamiroatiah.
conpressi on" “yasi’ss MRIRRA Haahy frﬁz%@?ﬂé BorkB®@, éﬁﬁ?st a &Q{Hﬂﬁ%%&a@'ﬁ)? e)gzha tghngmi e

conpression al gorithms in conventional use are based on several ma
princi pl BSer RIS &Tn §iPrRe) 098P Ret 655 2priiratiop srogra@ssitpleasTprpreniple WPJ(MSD@W ),

V\ave| Et for- @d’z\ﬁﬁe@ [ﬂi@e@ﬂ&i TRUT Ble dellidlefren 2 PInkCh@tEor Q?i%' 6}@‘ AiFP a’ﬂlﬁfh% %&era
t he nost popul ar transfornms use or 1m ressi on

b
appl ?@ at ?e(?ﬁge%lof’ g dirapigr 1O8Peyith dhe supnertohiirdehs *Wﬁfﬁéﬁwﬁeﬁt@ggewﬁtﬁef orm
dat a as Packmei Mﬂﬂes&uﬂb@iﬁl a6 P65 BRFal clhbs, %Tldln% g%iy%éh@rcoﬁ)ppatlé?@ SR ghe

Fouri er trlanfg it transformsa5| gnal or egqe fromthe spati al
domai n t BFHE® feERieRLArd g frssses of W@‘%@‘F fpghepdevslepurdewherp Berpipittedipalasarepar t s
(or spectIFalileubyarpdude filedihth @PE@ GLZW%Q Ct@f'ﬁéroéxwfsﬁn&a?&ﬁﬁ%g%mfa&e

i mge' s visual. qu%}ﬁl&‘&g E sons its popularity include not only good
per for mePERTSSH O & also st de@gﬁsﬁggl(s?vg}ﬁreﬂmmq ybi @apt hemgaisonmon guplie t he

avai tabi Jlrnagﬁyfoﬁflat§6‘llﬂ':1? fles &rasjpicallygRed fnfieBtop Yl BshBlpErakin e -1 B iRidnB lg§ Nat i onal

i nage/ vi
9 mecf) cal 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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conpressi on standards, JPEG and MPEG 15 "Wavel et transforns" are generally
mat hemati cal al gorithns that convert signal data into a set of

mat hemat | wal 03g2pe7essi ons that can then be decoded by a destdmmegoeoo874 ecei ver
device, such as for exanple in a manner simlar to Fourier transform

Vavel et sqdimuRn RIS PR IRINEELIEQD rERIAAC S f}@&cﬁf%c&vm%fde\yi@e@ lfha% by DA A iSn fvfdgtgn

noi se, and therefore |nages processed in this manner can be enhanced

wi t hout C%ﬁ@ﬁ%*@ﬁ%ﬂﬁ“%ﬂ&ﬁ@?ﬁg or muddling of details. For this reason,

wavel et si gnah Bt S&Rb @@malgﬁﬂﬁn%eﬁﬁro it BF both ARRARHL RSBy RRG
magneti c-resonance inaeges in medical applications. in | nt er net

communi cEAsisgRE/or gt/ dPBPalarpRressinsin bifiserheren eashreais theraepbeoniaonyidioeat er

extens taaprdsSiofAp&IRhS ¥ coﬂ%ﬁﬁdrﬁj 1%6Wetbgse@t)ﬁ'%veﬁprﬂytﬁ&ﬁdﬁgBﬁhmﬂ@st ReRding kit sone
cases, the wave| et-conpressed |ma§éccan be as small as about 25 percent

the si zefdpwingsPhereigCogiialrapsfomsd JeCTigi Wayeleh drapgpransrapdPue dFacBPEG f or nat |

which is di scpssest ddiink q;a&l&eﬁnsd et gt el SEVNRS Bie hfasttﬂabﬁmc{fa%%%%@d fodl NUS,
for exanple, a photograph that 25 relg:(ﬁlres 200Kb and takes a mnute to

downl oadMaAe SHBIESSFIGR ARPIICHIQYS rla generab Linl i 2 dRskmquerfar reamisntng Yavepan dala anals t o

downl oadwéipnt¥esed itlcoSREPTRTREs bRl AP tho i NRYEE R RN &S $CAntHRAS fdnhor! S
often given a nane suffix ".wf and either the receiver (e.g. Internet

br ows®r HRe&I¥B Hsgpail dosin t\?élFe)ff‘?ﬁ’tB@Py d@ﬁ%’boﬁe REebdpstsepanate the peagefite paris| es,
or a pl ugr ipactRl ABLRRINLT diffEhliBEM 8 Wi réspRHoSHCha é‘s! @suaﬁﬁlﬁﬁtty? IR ehAROLr

conpression is_a nodern technique of 10ssy inmage co that provi des
several S3OPHlaREy HirbieAetonleepd E%(foﬁ?lﬁ@m#?}msloé?ne&’é’rcp@ﬁa ighor B@srbmageshehes.

Edge depiigtth@fvailbill r:gmev&ﬂ £S5k AESHthmWNBOTIRERIE h 139 iflerfiliRRal MR, edges
require a large nunber of Fourier series terns to properly epict. O her

advant ag@EPErsien sindals JPRE pratfdPESst decoding time and scal e i ndependence.
Fractal 7 WO-G@(d& t8ddoET &@g&}%éaﬁ?%ﬁ,emamlmmhmoa@ﬁ% ARadyBnseLyr ot

sets which take advantage of a se simlar, scaling dependent,

st ati st i YarteRaia erarsionsthat e thehsdresnded by adsiptioesdve fedgnpekasioon and

deconpr esghpB il ankedmaar t€ FSHeLEiBSrAPPLAAG LAV bidnlsdrRE tOfB Mk &Bve oW
t he same characterl sti¢cs as a sanple region independent of rotation and

scal e. TH& ek gk fromayss %ﬁﬁf@@g@gaaeﬁar@%seégn thisappnasnan byeraticehitay 5

instr UCti@H&aﬁMﬁhﬁné&%&d@hﬂg&ﬂﬂ@t@ﬂ&eFBﬂEMeaI&ﬁwWE@@ﬂ%m@@&ﬁé h&deethe i mage
in ternms rel ationships between its conmponents. The reduction in

st or%)ge Hﬁ‘g’éﬂlafq% aplied Pg-tayand %%neflﬁﬁﬁowcéd@%es inpedirebaplierionnye itapiiat i ons

and i nstdoth@duhieftsonk, Wek-eiaid hdfe berRiskElo chRPeRSRBER PfteRfr kRt thifBYEeneraPEC’ 1S
an acronym_f or Mbvi ng Pi cture Experts G oup and has cone tQ be used

synony mdEYRle With AberePrvEnfional gethe Iwa)éaasamheamﬂst@mﬁs&éww cap bgatar ds

pronul gahRed ad MﬁﬂSr&f&m tHeidedf Qﬁﬁﬂ&ﬁduﬂh@@mé’g&%m&@&@ﬂﬁr@%ﬂfé !H‘EG fodm#per sonal
conput er i g} ul r %\fﬂ fl suf ficient rogcessor s i nt ernal ITEITDr% and
éﬁdé 4] |

hard di sKU & g STy &g TS P%lﬁﬁé" aphetegrafys
gi vess traguragmxema hd faKes anfip@e to MdwaRAE I TPBJ MtEGNYY RYEFe @y SUKbRAG taﬁ%ﬁlyvar e
t hat pl sI\/PGf{%]amdrmst l? avai l able on the client systerp
gener al ﬂé SEERdSRd IR YA AP RRFLLOBRaly S VB CogIPr SRR AES T 1s Sfen
given a name suffix “.wif”, and either the receiver (e.g. Internet browser on a computer receiver) must
support these format specific 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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MPEG pl ayers fromvarious sites on the Web. The nodes of operation for MPEG
formatted nedia are 15 herein described by reference to these sequentially
evol ved swanwandgcas foll ows. More specifically, MPEG 1 stromdesod/3vsas

desi gned for coding progressive video generally at a transmission rate of

W deo- S AnEe T e IMARLES o ARE SRk INSR RRRLL e RERRLAR S O

early NR@SW@% feature' bK/ﬁ’E@@ZMan@motst%md dirattal eovepressioy agtbdscgmpdssfoninvobds ag
interl t |1
nter! ac R0 o A ANSILRSHA0 LAk 63 AHONE A ARMPT o AT gerneral ly

i nt ended br oadcast an 1tal versatrle disk.
Though lndepp@egteﬁeq’ca om;and)tpsbr \Tédfr@qtpétmmnyrnwa‘é@lzlagﬁsayacsrswamuhmIaed MPEG- 1

dat a \hllct’long '&ﬁ‘ou?i?&@t%‘r% odifte tHIAL Tlge ﬁa(tf%!n.l: %es%%%{ EIQ%%IB t8fas bf S’ and MPEG 2

enco ed Vi eo Is generally 1nconpati b ayers. et anot her
pr ogr es sielaonshiaseraveen its MPEGNSHLS. H@secallcts@ lbetemgpmp@scwtd ibe fagktbatviiactal hi gh

definiti Y/ ed with
MPEG- 2 vﬁﬁlgﬁ%&] ga%s(%aléaglﬁerg IQStrB&igﬁgéﬁggdd d'?) ggﬁg%ﬁ@érﬁg\éﬁﬁ@fef reqU| Je?re nts.
Finally, an *“MPEG’ IFan@FI’&nﬂalfQﬂﬁafsﬂgéh@m@émﬂs Groptand besenerieyo bkewsed oped and i s
i nt ende r C r r and

' %K%ﬁgg’ioga ' ?I’ act e@om %d%S"QM éxﬁﬂ%oﬁhx%&% s%&ﬁ?@g%?%ﬁffggﬁﬁﬁrgs

vi deo s geo try conputer visua _
f urt Her Ipaeneralite u3eddBEG vigleo ﬁh@@rppmraﬂ eomeputer fsirequéred wrﬂl suffi¢iepd peasesisor speader to

reconstr W .
conpres sllm%lafdl git 3‘alanw %@dgs{g?f& 9 %@t% 8?(295\}% gﬁhg@é%ﬂ t g u%]%ﬁl{ Vi s
conpr es shorrmesuffihinened d Azpewiiedi MBEE (v)leWPrefsf 911@6 @ﬂfﬂ@rﬂba@mehflﬂiﬁyﬁlmw@ b¢ive
differe “atvaﬁa?%?l%séhgﬁ sHEGRNLE E&%ra 1§ bdn b‘é'd%\%gd%ﬁd%d CRELEe &VRRRNO V\g &%Ic)ial

which is a frequency-based ans orm (11 guant i1 zation s a
t echni qUdPEGplayos frory veredue @ttfrsvoe therielr. rifeimedes o ogerathy§g131\48EG\®r0@ﬂ@12ﬂ®7€6are

PCT/ HSO%?&Q?&% cribBd ﬁgfe?etréngpt  th MO &L ﬁé@o’ﬁpo V\}vhg&&%a:d%?fo%\?@' cted fromthe

pi ctures | mred ate pr ecedi ng an e 1 mage. Further nore
det ai | ed exaMsrepeaficalpMBEG: latandard was desighed 07 epdinzomgprsessyider sceahlhoitegi es

i ncl ude: traMrﬁ;Es‘i’&%tfe o?"?&%h@l %:ﬂa?ﬁ/ rT-EMw(a? éleh@i?'d@sx 'é&’ﬁ}r Me%f)&grﬁf atpPl%ﬁ&Pfof"“ on),

Real Pl ayer TM or Real Sys & TM (Commer ci a avali rom Real

Net wor k s¥iifgo: Clﬁ@m ebd H@iae RAT B TR leperrde(r MlPéf)Ihys Aspadvhlapd &orh egly MBEENOORTM) ;
and ° VDGMPE-H@ 1% %ﬁ)&ﬁf %en%ﬁiﬁl @esﬁllaiyi%f (I)Mn' SntSEIE] ﬁ’}lahéé at Qﬂsfn?sglgﬁi rdt&@ aﬁm'ﬂ the

MPEG st andard of or conpression/ decorrpr essi on, whereas the others
have20be¥ibnal 4nd g g@@raug @tmdecbfor eeaviip digriseEY bfoaduepREsdigil a'ﬂmtrl@dlel@ msoseglsi on

al gori t N per3HAD oBervelMHEHan NVEG! rigz‘fla%‘zelrs g Hané{‘{@)(/ﬂi}é@i P ad&s PANHR oBfosite is

devel opers vvho are bui | di ng 'enbedded "systems for 10 enterprise stream ng,
secur i t yiot gereralinebservedeto beae anddyiFG-2sncodedrfien ip aensrally xpmpatibleavigy Y EQEd
stream '}Qag}!ﬂsd?@t a%@thé@ﬂr&ﬁ?éssm/ &Emd\é\’dr aBBG-3ands hid be@&}n‘éﬁ&ééé fhase WRaeRgh

publici ze a conp ﬁ named Enblaze Systens hi's conpany has

di scl os @Gﬁl@é‘i’l{ f&iew&?@é \G’Q,thulgbtn 8e§6fP1r¥\4%EF&édlaﬁf @Prg@dmslaN%Gamhlsh ¥yback of
|'i veysande s eRadd ¥ H&Pthe HDTV requirements. Finally, an “MPEG-4” standard has also been

most recently developed and is intended to provide a much more ambitious standard to 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 fransform (DCT), which is a frequency-based

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

8



nmessages and content on any platform PC s, PDA's, Video cell phones and
Interactive TV. Enblaze 15 Systens is believed to be fornerly GEO

| nt er act i we® dgwdisge G oup. The fol |l owi ng Published | nternat iraTaisoRacssmt
Applications disclose certain stream ng nedi a conpression technol ogi es that
is Dbeli c]

|t er act ] e ke B S g A RRLRER U Rl R B B e S e e ine

al .; andh\09®e0836 to Carmel. The di sclosures of these references are

herein incor %ﬁ%% zﬁﬂ@ 'e{aanECot &ﬁnﬁn@é{alfﬁjvgﬁa%ﬁ%de% Q%ﬁxte%mn%&hﬁﬂgélpse r

conpany that has is intend nprove
conmmuni ciasloém M;fzm@ﬁrbéedﬁ PNayere degeilple ffmnrl\éllc@é@ﬂ @@p@f@%@ﬂ,ﬂ%ﬂ%}’lq}@r ab ket vi deoT™M

Cor pog at g Offky ﬂ%&r@zmm%ﬁér&g@ Jv){ﬂdb[latiﬁﬁgkéhgﬁet@vo%m”ﬂbﬁ@% euem%m ng video to
cel lul ar phones In addition, they are believed to be ronmot.ing CODEC

t echnol ogymmrially svaallmleﬁ@e@ore@somr Aedt" ¥sbr dihe BigrpsliNedia, lam J¢ @qﬁlaqally error
resi st anggieldd tQhH8/ thé M@@&ﬁﬁ&d\ﬂfééﬁE@% &Hxﬂfe@sxoﬁi/&e%@x@e&foﬁ%ﬁe@és hRz@eds of

the wireless 25 environment. U.S. Patent : to Lengwehasatit

di scl oselave heenlaBezed joasp Progrieiry dxfes off GODEES. e3imdat qemfession algorithms, such as
conpres SM‘EEGQ %Qmﬁdaestﬁéno\ga}l 1‘365'?1§E§?rlaﬂ&yof aBRfopels %vh@ Gl Mg Eﬁbé&@e@%&@rﬁk aied
wth etvideo as the naned I gnee” "on the face of thi at ent

r ef ei%nc@telmfﬁéS@‘?@%ﬂ%@%ﬂ%@)’dﬁldmﬂl&(epatent reference is herein incorporated
inits entirejy e%ﬂl@éﬁrﬁ&ﬁﬁecéﬁ%ff%%pr&“&ktsﬂ%mﬁé ‘vﬁEo Joﬁftf‘oﬁ@&)%?wﬂlel%gsl A 8BS

CODEC technol ogy that is 1 ntended provi de a cost fective,
cont i nuoltpéka%]@ab@ein\peblemyﬂfoapcwmbnwmlwéymh%&%z)c@hipﬁegefmhéa%ol or

vi deo dad;gdsed certBYicRSo1b SRR S mt-gﬂrfed%teg&)qlﬂgrﬂ@lﬂ\é CIC BRI h D Gh- @ A8 309
video franme and digitizing the i nmage into a erred source input format

for conpresagepindeentay oa apopiavar Pos FBA uidsa éell ﬁ@@‘;s A dntpradiye d¥s Egibdize al 9
WO 034 02§}§t7eﬁls REHiHR 4 ROBH i uty/&]ézi ﬁ?erracg{'é QEdis BF R F)e@ﬁgfoqb\%&l% PIRRRLGOPEC

t echnol ogy t hat I's 1 ntend gl’ ovide a cost effective, continuousl Yy
&

adapt i velnitimgtiensl Pajend dopkisptensidisglese IeEinsEEaming recshompEision eelinelogigs eds dat a

for ”DVBe!ﬁgveH 'i‘@&‘%%latea-lﬂﬁiﬂﬁlta{&%sﬂeﬂy%'tM@éct&l@@ltaﬂ'}E@%t@chtﬁE‘ﬁieﬁﬂ G{“bmq)‘%‘é’nirﬁééﬁ@ and
digitizing the image into a preferred source input format for conpression

usi ng a ‘@AW E 7361‘14%'}9@?9@61 e s gnda W @99 19834 '@s@nﬁ?lgﬂteéillsc@s‘@@?rﬁfﬂ@%l on

t echni queRrdnBiGlaHdicnth ﬁk@p&@t@cﬁm%@ﬂ éﬁgrety’@?éﬂeﬁshcettﬁé&%f orms, notion detection,
run | ength coding and variable codi ng. The system i ncl udes encoder

and #ecoder (CobETPMPapt thedhes pubgeﬁé%&ﬂBﬁ teihgelogsiagt 14 titanded tg impayes an”
encoder ,coﬁ%unfc%&ﬁ‘%t’%éa%hg%ﬂ&h%@@ﬂ%s%%ﬁ;&lféﬁhdﬂ@ 1s‘#a§1&é€\hde’om398}? orafiéh, RloRVi de

hi gh conpression that is 1ntended to provid g} to excel [ ent video
quality. Spw@allﬁmﬁﬁﬂéegée@mwtedamnw 6@‘?00?%61 I35 ghaney lg @dditieny Bey amsd

addi ti onRlieJe@YEHeSHpréthotit QQﬂ)ﬂ?ﬁe@hﬂoh@& Rl 8 inkhaBottiaBl t%?ﬁES!raWcEIle @H«ﬁ gssed
digital audio to provi ge a data streamthat can be packeti zed

di stri bLﬁrﬁ%WSléwte ip prderrto protachifieeriad qudiq Feepmeifreny thi heeardssd ﬂﬁe’t“%@ﬁsks over

| ocads OrenVrélgncdl QRS PaTéﬂ?N?@%@O%%&eﬁgﬂ/éﬂaé‘aﬁ{ &§c@<§i,es! ﬁrthé?feﬂﬁl‘i}ﬂéi off Bertain
continuously adjust the conpression o gital images frane by frane

inres pcfﬁéemflg)%@ﬁﬁ%@rﬁﬁwﬂéﬂoa%ﬁwwe@mel@aﬂt)o%ﬁrﬁb@ﬁquﬁeb?j%ﬁﬁ%l%mwﬁ’e| to the
avai | abl@cRanehyia¢dtHe 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 a 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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on the channel for the previous frame to provide an output data stream
commensurate with the 15 avail abl e bandw dth of the network transm ssion
channel awwd osioets76he receiver resource capabilities of trERTUSeBISTUSErS.
The conpression may be further adjusted by adjustnment of the frame rate of
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net wor ks fo providaitigh ¢qmpeeseﬁemrthahs oddnideshis prczvldglgbwchto lekqgHers p@e«ziqliaillbfe rThe ptic
installa S|on
there ar g&ﬁ ?}sg?ﬁﬂﬁé%%a{sa ?OVI e? ? h&a&g?g%’ﬂyé;%{g gdrag onﬁﬁéglé%gﬁvﬂéo a? t?fs bet ween
i magdosi mltlpf@iem’ﬁlth th@resefdl d@ﬂltalj@}dtorto pouilt pdate strdami tg&tt:melsmacl«pezede‘on/ed frame
quality, r | .gor
there ar glsﬁfg{%&é’ﬁléﬁﬁ%{\&ﬁtg&%gl nal%e\hreé%&h %?‘%g ﬁ’a% MA% aﬁeas zﬁ %ﬂﬁé
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ignal a on
metvor k. RAATRaNs cabRaRKE @ Mok I RSl Y ARR U P PV AR
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w1reless networks, to satellite communications to ultra-high speed fiber optic installations. Among the

various conventional methods of compression, there are generally user-definable parameters, including
tradeoffs between image size, frame rate, color depth, contrast, brightness, perceived frame quality,
buffer length, etc. Further, within the algorithms themselves 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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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.
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briefly swmmdzmd for the purpose of illustration. "Code Hemwsoedodzi near
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wavef onn CODE nal.y y S|

excitation-fi f\%%%lr@%&@ %%toﬁb\%i@e? Ig%ﬂqh%gt aﬁ %%geral yAtBe t]fléc\)r%itwtrgl Por nali)eCIﬁC

CELP- bas éﬁpl@@E@Sd Hew penf@mentiényhan clivida vagodifiel sepm@v alat hmgedt eamhpiﬁ quWé\@r,

hi gh qual ed.to.tr

conpr ess éﬂ g ngeﬁgﬁ%]@t%rq%ﬁg Tth ?dr a%@gesg)%?iaagrggpé g&ég E}Jé.? egch 1nd Cc)i?‘vﬂ;fggmaebosl? €5

kbps. HowdViebasedaalgdrisiant haynes plarm asctm) ibohordingtbtroassl thxatlortshJectqu@ fot yacbffra@EL P

codedssp f t ps.
Focoder o Mar e BANRE Cul 100 AN bl [l PR R o e p i Bty

schene, Buchipgst iisn commerciel qeraes.ite @drfgyar tirbt toistctyl 6mey inpt siogle @écomheTh]angéne

I nput Spe&e (91ﬁ)lothéyﬁﬁillli}Qﬁ‘(lﬁé%e&lpﬁedrc%ﬁlg{é’?stl%n r%‘é&d?“t speech. Vocoders have

been disclosed to iver better eec ualtty at low bit-rates, such as
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"noi se-like" characteristics of stationary unvoi ced speech for speech
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for hybrid codin speech, speci encodes spp
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25  below 4 kbps.

“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 disclosed 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  characteristics of voiced speech and the “noise-like” characferistics 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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Artifi cilatatibmttied dtnuqewcead(theﬁdtrex)gﬂanﬁhMQad amel‘dmmvdh&shmdtdmz@wmum pYEIONDUS

Y Lo U SRkt DA ARPRALRESR bpdl REbRg Lk S, LB ER D

integrate icial rnte urar ne
conpr essicoduahsignalieconpr essi on of streaming nedia signals. The terms
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parti cul ar ypi cal l'y, expert syste cont
transceivers and previously used in the telecommunications system concerned. The handshakmg is

25  used at the 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 is 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 1o®
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be further described in terms of knowledge layers, generally with more complex networks having
deeper layers. In “feedforward” neural network systems, learned relationships about data can “feed
30  forward” to 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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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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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 learmned knowledge 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

16



25 decode the source nedia fromthe first format into a second format that
is conpatible with the client's device/system The term "transcoder" is
herei n i nWwenadad7¢76 nean a systemthat converts a nedia si gr@ausokBemone
encoded (i.e. conpressed) format to anot her Vari ous techni ques for
transcodin t her.. e S| osed.
Figure 1 t&g%eﬁ%% Wétgéesp Tcl?gfsmﬁ%‘ Bl b?ca{h 85@6 e)flsnngfs }{lfaﬁo greantgsrtél?{uagg%vé%h rse(fl r%%% i's
char act epistetersof 30 many known transcodl ng technl gues. l\/bre specifically,
a request 159 |s f| T ived ayer
for content tR&F" EXIS ere’ll?'\&%lnar}eﬁl{orschagné% Htt&gPééfgym%fthgt %\%:eg%rl |p}118(5 to
t he specidOnEExanph alshng\amatmn Baigsiddingd 6 ora: or emﬁetzftthe]iBEongj rpaganidery afdlesf t

Medi aIM Pl ayer for nt

spec: 11 carryania el et B e SR i M R 408
PCT/ USOZ/p&@ﬁé’térs ofthbkacallverf(bvmattapﬂﬁhtgps axRea)hstanmded format), and is then
"re-encoded” h te f r. - i g.
M orosof t et ARt opAERy PR Feed e dndhehihn ORI ABELRHEL i
request i mgorciniistaitigéno knateetye ity raspdchiorallioli theseapimborts agd stuetional pardneterphayder .
This con |on ) n|f| nt scal t t hat
si mul tan\éo(f})sl B f%f I%P(’pg? g}ﬁqrggsﬁ gngiﬁsté i OI%BI[GL C%I%/m}dém 8{[ r?gedrt;?{s% %Lrlr?]!gc'? be
suppdadpt edtrdmyn@m@hpmgnahunber of transcoders For exanple Fi gure 1D shows
a schematic inplenmentation of the conventional transcoding technique just

descri bed as [ reamrequests fromfour

M crosoft M bonv n%?%‘ran(s) Ode'% for St %’r%%%}s% ed content is initially

encoded in RealTM format. The system architecture necessary to support the

four encoders gni fi cant
A)lo of recen? nte; Eln the%elcfc%%g 11?551%%& coné’%%ncaﬁ&ﬁsg xnﬁig

conputing 10 Treésources. ncoder 151 -
154 pbov nrdecbmmurﬂ@&omb@m:ﬂnehermqmmaez@f Sforneabispagifsi edraving gystenGOOPIksdnt Yse. 40

o T S A S S 200 L D e

bel i eved ﬁtagratnt@abﬂ:tsdtemw endoB8& conteHGresdtuisina s%BB’lCMquardeiorﬂeommﬁkgjﬁty

ot VT bl A0l A S M e e RSP
Packar g fibf amahiculamzbutcsmd thattcomtarit @wist bs pubbtough 2 CRBEC fmecompretsmrs adorsnﬂtlbls'}ur e
abou 9 '

pr estgnt I ?dﬁrr(':&u | ngJJghgﬁghgn és?1IE E‘Ié%%; ?‘?-‘.’ g}égstcif% ?KHE}( %F ane%@ﬁ%ga{teﬁagﬁg&

Ther e i s cstiért s ofiemmentiefl orondy 1 femnsdoden ogy sncemetifia COBHU schawes) Fhaemeeife s

ot her "1 oF el bR RES chbdidh [ohienPOF R LoBLL ERMAGp IR bni G Bl Dl B
manner . I@hﬁmb)nme@f swoﬁcfri‘t@@mmgbelMl £) Goretient inpiatt dopmlopder athrewisepqsersethe formatr t her
|11 St I at) gl BODFRMNet B, BPLsS e LRLe fiBa hiPBEDu: WG, ARCHER o fer A ord?

appr Opl’l conmuni cate a pa ticulfar stream ng I a
si gn&b t decadeiibs squeat mediagfenm) the first format into a second format that is compatible w1th the client’s

device/system. The term “transcoder” is herein intended to mean a system that converts a media signal
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 specifically, a request 159 is first received from a
particular type of device or player for content that exists in an initial,v 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
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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 Affecting Media Communication

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 (e.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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Comments & Key for Table:

(i)The term "Kbps" as the abbreviation for "thousands of bits per second.” In international English outside the U.S., the equivalent

usage is "kbits s™ or "kbits/s".
(i1) Engineers use data rate rather than speed, but speed (as in "Why isn't my Web page getting here faster?”) seems more meaningful

for the less technically inclined.

(iii) Relative to data transmission, 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 speeds. 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....(ii) "DS"= digital signal (that travels on the T-carrier 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 currently to an individual PC. Most of today's PCs are
limited 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 individual 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 Communication 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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Typically published data rates for DSL service, which may vary depending upon distance from

the central office of the offering service company, includes rates up to 6.1 Mbps (theoretically

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

downst'ream 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
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Mops downstream and ‘& ps up ream I ne can
dat a andAvdisteee déagrasdssoveand thie dephone 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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data part of the line is continuously connected. DSL has been anti ci pated

in sonme publications to replace ISDN in many areas and to conpete with

cabl e nodwa @3an7sTal ti medi a comruni cation to 10 homes and lnIivssesesss DSL

operates purely within the digital domain and does not require change into

ana1 00, AR AT Ko AL Al BB Roltoh AR AR LSRR PP o

w der bas'adwatdﬂlhe fUmtikd :Dsimaarcteltvrcansan %ieﬁrtelevmnms, IA@SL doeidbt W8y 027876

scc):-rrr/euifozéa}‘r]l ngzhwth Cﬁlgill%rslljns £ %vecr{]age%tsﬁl aﬂI}l S%P:%esess Hglil}anls %}tel%?ho%e 96%%1?9/0{?(%1 hat

t el ephonaDa&hdnconputsy thesayayeed s@oading. t he sane |ine and at the sane tine.

Most P SL teCh‘QBISEglore‘%on %‘lelrb%LI’Q trag n%rlgeg%ersmg okbgfrto%g maEI ng% é?eq)yat a home

or business, requir the of & dita

:c nst al LaRocrkwcll E]omemem, that 1S|ssnnw$ssldmfee tltao Amagwphéowlpﬂnﬁm,lga@ralﬁr pmiunbftdel y
romt he n

Glite, to%g ?ﬁ)ﬁ)&:{’e\%lé?s?re n'l)coiblﬁ-gl?lzefadll%hg 81\/\@ '%ﬁhﬂzap olte§ %t nge 3 Eglglstrallee?esdhhrlfhgeg

made a s¢r@lnﬂad‘dare 8ay be mquingdo batyi (GPSL lt}elcmmhomgp@spaareetquubs blyoumcsscsus k| nds

of DSL, W nat i onal

Tel ecom"r\éﬁr)ng]gg |§%8‘Pﬁ§a§n&(‘%‘f€§$gy%at§ ent éfeAngéiérsnE%e e&s}gare usi ng either

E)i s C;@t e M I‘Jtanbuﬂrtemﬁeutsmam)‘gtyrk(d}m tebpho@a pmwniesfs@eﬁﬂ?ilng usladiddod edsieon
CAP) . t Qgg& b I

anot her msc';t%“sal{lg ‘(e?l &l ar C!{]Fe 8W§fL 1tgai?@flrt‘r][\e\l\s/t[!’ ItleVQA bﬂgﬁéeggeeplo tmegtna(tg@/ let)nQ/eadrfl abl e

and aff ethts dishlesuzé. f‘ébhtaf@r ﬂ&SIaLiteit(dso kroavh ag éaphttctmssa@hﬁévgdi ‘UDBlersaiptl2dis’) is

o opoart B R AR A RO ik B0 ERL AR NP U b PRI R 2N

r epeat ermimg.ié spimt(fqrahmer Ewetely at thAQI@h@te&nmeardewhiela‘s@sliﬁv@@\mrlethtr lpests.

t el ephon n i t Dar S f S 15 the

T R S L S e

rate f arMb@rdOWhma@@ng &ugebait 128 Kbisrto dmst3&4d¢hp@nps¢team c@SleiseWmdbmda‘eqlﬂlaS

kil omet e re({laﬁcpé ’thg)%l'bengr}(e t%g HoLt a&gehﬁ{ngt\éﬁe%qgﬂné g only gener a! ly if t he
respecti xtende e local loop with optical

fiber cabl e“HlDSLi’nlt éhg;‘tolnhetﬁtDPpm’lm babieecdDSbe the earbest vuiatidn @B gebdwivelywor k as

P L i i S e S
asynzhr onwstemer. hehen Ch@@teer(stioﬁdfmnsmetthnbm ks syinaetrica naregg el egrte oflbandwidth is
transm s e% bot 'dﬂéé?l'o{,] eﬁaitﬁxs [ ESthe ﬁa‘mfuhﬂ% & *}% hse%gergﬁy 1‘8@8%4:&@1“&13% sion,

a DSLAM erru tl p exes t Si gna s and or war to "appropriate
i ndi vi dudPSIbsin ceun arevtdhons. smghmswofowsfedxsaymmw b@cameglomalTlgmbgoWr@er Li ne"

is the f)%éﬂcg %&&%Eggk%gg@&%% 35 famliar to horrp and smal |

bu5| ness users. . asyrmetrlc because nost of its two-way or
"dupl ex" bandiSde’ler TSDHFeS ol saneswhhbieof d oviamomersampe diis readly cloper tslEiN datp rdlat a t o

the gysery, Dl A 50Rhbs Kgﬁrtm%gmggremw% (B h%héi‘}‘eﬁés' R AL QMR WiGam or
user-interaction nessage nost [ nter t
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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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”) comnections to the Internet. Another level, the T-3 line, is published to

25



conpany in which software is able to determne the rate at which signals
can be transmtted on a given custoner phone |line and adjust the delivery
rate accowd o3ghkyc\Westell's "Fl exCap2TM' versi on syst em 3rarse®2BfDSL t o
deliver from about 640 Kbps to about 2.2 Mps downstream and from about 272
Kbps torﬁh@dét SAT 4 7876
PCT/ US02/"30874 3%%%‘% s IL"Q‘E‘?}%E” B, Iﬁl}é{%ﬁ‘%‘tnﬂéne‘ﬁgc ﬂr@\ﬁﬁs% %%%a%ﬁl

t wi st ed- pasd servigeds @@FIPW Aol “ambigh lSlfhéMfawbpsm(elposmnanfdhe@ﬂndda)»lson aa:bd)dme

2. 048 MopgmiEOR hanf@S indid ection on a duplex line. It's symetric
because the data rate is the same in both directions. "UDSL" or
“Unidirectional DSL" is a proposal froma European conpany, and is
general |y bel bavedchonificdegu-dns & Mikdi s@fkignal version of HDSL. *VDSL"
or "Very high data rate DSL" is believed to be a technol ogy under

devel opment that prom ses nuch higher data rates over relatively short

di st ances, fot es up to
about 1, 000 feaelfaﬁggmgpegg?ﬁ%?ﬁﬁég?ée?lrd%sSpl?}Ca%gﬁhttl%%xtalsﬁéigh{lﬁp&ﬂgyrg%%i [ gatl on
has pr eduamreaiafer%D%wdﬁﬁbnyé ?@P’g@ﬂ}swmmw?tlwRaelcuhml_emmslgmed@lswdeyﬁdroyed
and co- exisplay W B rdcbiverl A BHREsU{RRS BF S7thiR Bx B IR Rt SOy ariWMlispi@f Ot her)

and its ef ectlveness in some environnments I's not yet determ e . A nunber
of stldndAFFCEP ffah ralfiem slagecalsy kaPHig siem tipe/ formptaypesfic) iy movideddion 4 regen 3Com
that suppddsndfg KPRBoHPAEM comuni cation but is upgradeable thr ough new

software installation to ADSL when it becones available in the user's area.
At |east one Prrnarsnd Gnt ieinisbly vaus bebwese differ it ipestend makasofisishoipg medizhe

“the las ?ec%@%@@ﬂé@%n‘ﬂ‘tﬂelref&\é &at m3:35heﬂ'@ SGnificAit mEact &rtﬁéh?ﬁng 40 @Ob'Equ be use?

generally conS|dered a "broadband” carrier and is as a type
"T- carri &rthe @ygeiod aeloxsHiag may e grpresed &y a displandavidsews iplstiedt Aistandapditheeswbeby t he

Bel | 1&§ystgen paﬂztt& Reéhi - n$ay Ue'lccoh%d;-t%igy §10§§0f¥vl75?e fot frtdmeb Baee §t§JaHlkn stLem t hat

supported digitized voice transm ssion. T-carrier systemi S entirel y
di gi t al , SsRIPAGpickEe é‘ﬁ&éan?ﬁi%ﬂhoaﬂléﬁO]aﬁdthP‘ighéOIdﬁ’G@rbeiieéﬁtr?ﬂmmg pedixthag. Voi ce

signal s 28n@k® iRy @J’%bﬂlﬂty%‘@%ﬂ @éjthé’-gro@vgé?%ﬁvgarg&gaﬂlhtgﬁﬁs@ne%ﬁgé?ggodand each
sanple is g\itlzedlnto an bit word ann itized at the

sane tine, a Yopregpect tpwe}ﬁ@terrdep}aéwmqlwg Bedhpreis aﬁabfoaeacbrndea@hl Tofel o7

channel saddre%sauauﬁmﬁlha%mehiea%na@@&;eeﬁ @aQQ phdklTBS 2 RaSEEANShd HRAGR GRS ame i s
separated fromthe next sin bit, resulting in a 193-bit” bl ock. The

1' €0 pufAnRORE: %}éﬁe.?mﬁa%%eﬁmqunsa iy fereadrafiiege eappranisne distisbcolds bi t
f r arTE apidlert tb%aﬂ-pl%lt ASIH@RBdILM le{?fa& geﬂ@ﬂxh? b Stle @Mm&rf Q(Bgcel &5:1 (fSpTayjscr%¥r§t em

typically uses 4 wires and provid ex capability W res

dedi cat etFing o frio@bieviloyingd ‘ijlflb(r"f se?m#@?d 7&@ 6 Wi@bls aﬁlﬁrst Tl??emm\’ﬁe)f Pitg

digital gdet &ﬁdéﬁhé’@ﬂnid@i%%ol%ﬂsha%s KhRa theG‘bﬁ»@&ﬁhS Tritdol R SolihiRb 8% &0 2WNer €i n
t he stan(rj?&rd 64 Khps channel based on the bandw dth required for a

Voi ce co é%“sca‘(or’bﬂma*hearfyamdem SR d\ﬁelﬁbésy(%ﬁem@ PHerIa13-bi cpler mods. Angxie bitepai r

COppes WialleSthe “alpha channel”, is typically used for control and special effects information. A “gray scale”
(composed of discrete shades of gray) display setting is generally defined as having N bits of depth
where N represents the saturation of black within the pixel. IfN=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 information.

30 Common computer resolutions include for example and without limitation the following:
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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 VDT’s, 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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25  viewing experience similar to watching a movie. In comparison, SDTV has a range of lower resolutions

and no defined aspect ratio. New television sets will be either HDTV-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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25  converter to view DTV transmissions on their old television sets. In addition, consumers that use
terrestrial services or antennas to receive television signals need an antenna equipped for digital signals.
A consumer located in mountainous terrain in an ATSC-compliant country may not be able to receive
terrestrial-based digital signals because of multipath effects. This is common even with today's analog
television system. In DVB compliant countries, terrain does not affect the reception of digital signals.

30  Satellite users are already enjoying DTV broadcasting, but a larger satellite dish might be needed to
view HDTV programming.
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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 discemnibly 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.

31



interface to the Internet and al so enabl es an anal og tel evision set to

recei ve and decode DTV broadcasts. DTV set-top boxes are sonetines called
recei ver swdas/s7esti mated that 35 mllion honmes w | usediggoeabsrset -t op
boxes' by the end of 2006, the estimted year ending the transition to DTV.

5 A typi cal |ns one or .nore mc rocessors, for
umni e e ey Do e S SRl S P R R R PR RI98Y 1 g
t he I\/PEGmerfSrmﬂ theStur@am LaAndiig-Gromp (BLG) alhﬁxh lauintiet 4 DY BRAMDigite] MREEG
decoder dec an oce Si

Contomt « EBieBeas @ pR P SRR i s RS05 MR nPRRSER R0 wditfs pun
set-top bpmeystmm@pnsedp:azrcmseﬁ gystber Gﬂaee&igﬁam ire ansent-polv [dmSspedifid, @ot

ATSC- conp) | a set to ntain parts e 0 VSB ransm ssi ons.
Vore SopiPail B obBRrE SR 5% B8 Bl R ERET T ornt ST A Pocor de
tel evi si DNBbalMdctwlbscnb@no Stoosreldnf@ardmmit@apiecﬁd&@ﬁmmmm nmchtlbﬁ)beESI‘aﬁd

appl i cat service A der set-10 boxes
oo b kBB DL SRR el B Ep IR BB DD R Gbr e

cabl e t etlwypisg emlbaﬁmgﬁmtz@@nd&@o«kprdamStrngr@émtémmm $iEGthef @rvmmmtmdéceﬂtopmes
to over $1 0] realm
bt top DEpSaRaLEt ofaf RS o AL LRRNES i imart R bl o Bl Pk S8,

"t al kOt otraihhiend wbzehamdﬂze}d telhaﬁonssDVBhs d@nfrahsted & béib bbrefivisied cnmnt plovidsrs

really ay ert ext ansf er Proto i. ent er ne

br ogr am e 1 “4a L BB Rirg e G s P e Uidor B8 el Lo bisde™BRY b

t hr ough Tﬁhety@laemhmxeaﬂd ther ssviced eersllyemlrmdxpensmeltyhnd/\é}huﬂe‘\;ésﬁfctetdhb@sgb sibsaitletse TV
conmpany | i.ke re advant.age . of. i 5.1 ch

coror 1) cie T e B R AREA%S Sl 3o, B BV o R SRl

Di gital mlgﬁmmlomssn nmwhw%comﬁms voaldiveleus@€DYB tadddcadi giviiak aisetaikblpilooxes are
equi pped by, nel. d der. To use 5.1 channel
soungP E‘golle I‘Z‘r%nheﬁlaé%lr%p faaﬁlflp%%\?)f@h%ﬂ d gl %%(%d or an external 5.1
channel decoder unit. The nost drarratl o dermnstratl on of digital
television's fItS i hrough a high-end HDTV, Dbecause of the |arger
screen, Ww derﬁgggpeg%m;lcalt%leéol and better resolution. Like npbst new

t echnol ogi es, 25 however, HDTV is expensive. Neverthel ess, |ess expensive
digital TVs I roved I ewi rienc ver regqul ar

TV, and for B{\a@}s{%ﬁ Tt oggfrct)ﬁe?sgrf%r?mg%éflf“gn r?%thgnéeV,esz"er\eh%noﬁ]reemaddl tion

of a2Get sumppricarbyerdyerf nw-hmltnﬂg Exavpile ta aldo poeidn b Hirhed nderstamtingn bt wCOREES
sound. T le for transition to DTV proposes that everyone in

t he U SQ%}@%? &B&qéa%cggsgss to DTV by 2002 and that the switch to digital
transm ssi on “PY8X’ idyve acomph dre'digdaltvisatilhgisZ00gnemrlly Gdinehara rBB%etﬁrectehe

et top SHush ieBieERRRI:y i B BARIS YRR LENRBEE T UBhb R B} B PP TS oL
Eur opearenorgididcamoae shout isuinues leagonmvenge. ifitufadeyerssmsacteefdts regsideatior y

od! £5 1.90TEsh TG 1P 285N AOSI L G RrSoFh S, Mgl | RURSAESD ROVPHEL o

"Digital
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); (ii) 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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d1g1ta1 form Imtlally, CD’s were only read-only; however, newer versions allow for recording as well

(e.g. “CD-RW™).
“Super audio compact disc” or “SACD” is a high resolution andio CD format that, together with
DVD-Audio (“DVD-A”), are the two formats competing to replace the standard audio CD (though
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-channe] stereo. Both

formats improve the complexity of sound by increasing the bit rate and the sample rate, and can be
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Wireless Communications & the WAP Gateway

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
30  the home and office, allowing our remote communications to break free from the umbilical cords of

wires and cables. For example, in 2000, the number of mobile subscribers grew by close to 50%.
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25  of data that can be carried. TDMA is used by Digital-American Mobile Phone Service (D-AMPS),
Global System for Mobile communication (“GSM”), and Personal Digital Cellular (“PDC). However,
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alternative 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 available bandwidth. the
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channel with two other streams of user data, each in its own time slot. It operates at either the 900 Mhz
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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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25  mobile users around the world by 2002. Once UMTS is fully implemented, computer and phone users

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
Mobile (GSM) wireless service, designed to deliver data at rates up to 384 Kbps and enable the
delivefy 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 multiple 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 “Intemnet enabled”, also
with limited browser capability and screens to display content. Examples of “Internet enabled” cellular
phones include, for example: Sanyo SCP-4000™, Motorola i1000pZus™, among a 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 “Internet-enabled”, compatibility with

the Internet protocols of communication must be achieved. In general, wireless communications take
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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 signal processing capabilitieé.
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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nmedi a si |a11%§”th@8a1§191%1%e into a conpressed representation of the stream ng
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channel to a destiertimiasrerdesfocnothysobodimentpy asystemier comnspersdigaming media
signals using a CODEC library that is adapted to store multiple CODECS of different types and
operations, and that is adapted to be searched and accessed by a network system, such as a neural
25  network, in order to provide an appropriate CODEC from the CODEC library for use in compressing
the input streaming media signal into a compressed representation for transmission to a destination
device.
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.
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represental.ion r.tr sion . to a destination The Jnvention

accor di n@e%l%ggﬁl)fi‘) a‘igﬁ)‘g’df%%’(’m jtlaat 1§ 2 g@%@éo parst Wﬁgms? %S HBERISYICT ST adapt ed
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t he neu e
| nt eﬁel grg?irg%?n%p%%%énayt gp&ap{g A g%lglesp%a%ro%%ervlicgt e CODEC from the CODEC library
and use the ¢hoseing @AkEGsHeorof dtastedBiany thehiestmbtionagem gasraacda@omcggcaﬂt andnt o a
conpress resentati of t he .stream dia signal a ssion
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edam rovided. The
i nvem i OrlapraSBﬁﬂﬁ(d‘l csfghdmemng hedlammmtmnﬁeqompmsﬂéseprasaﬁatmn uagngODfE@t IS

adapted ti.on_de for use in deconpressing a
conpr esseadf’d gfoe?%éne%at ﬁ?é ueo E‘eg%womg X“a‘igtg signal . The destination

agent is adapicedding tmmhanusp@t ehevdea;timataonragmmcehynsbmmdxe agenphess egiation,
oL o TR, T BT B B BB
agent i sis adhafst dbetloaddé bt dre deﬂaniemoﬂataadun parhisy aiesietyadbgatad 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 includes 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 described herein.
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device to the conpressed stream ng nedia transm ssion system and is al so
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anot er enbg\g' nt is a vi.d%o-on-demand stream ng nedi a system

i ncorpor&tr dl‘#rgaéewegﬁﬁ?)’a{nﬁlé]ﬁ?@msﬂf) “in the Figures and ot herwi se descri bed

herei n. 42 WBiddadsQB7/ 866 sEEhatiiSNALIMG7ans of He tiameedet systenad oo ehinginant afitt her

enbodi nent its aﬂﬁob(iﬁll e é;l e hqne cgmn%ni cations systemincorporating the

enmbodi meRTEMSAGRAT HHPH %e%ﬁ?ggng & ©t'ffer wi se described herein. The

i nventi on ac®igueisAg-3 shoarbbick @pw divigoais irevirionsdetail, tesfeetivalt ofeemghami ng syst em
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- cations systeni ace 1€ € on,. .
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var i zus node§jguendahdwsre sthematicidpi dbw, didgeat efivesqus anietralaed catiporststoéa Evideo-

di scl osed, Aoy A0l SGUNSE LR AGRL Lo TRd) B 38 WilindS §iGhe AL, Lhat 1S
stored Iocaellqy arter %rocesm ng (e.g. conpressigng3 ang no% transm tted.
BRI EF DESCRI Fifu@i7 ke ws lciem@ iRk wHliggram of Yafio B istenwatsd bremmnents dflaock

di agr anme, 8% gtlse%rr}&nigrlfgdeg \élc())mrlilgnslga%%lgsl s\{/s eth %(I;CiOla&il’ilqu 3 émb%[ﬂn%lht of the present
invention.
25 Figure 8 shows a schematic block flow 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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medi a communi cati ons systens using conventional CODEC systems. Figures 1
C-D show schemati c bl ock diagrans representing two respective variations of
prior nmedicnstmaiscoder systens. Figure | E shows a schematrax/isoosés7i| ow

di agram of the various interrelated conponents in a 15 prior WAP gat eway
comuni cati ons system Figures 2-3 show schematic bl ock diagrans of the
transcoder system of one enbodi nent of the present invention during two
respecti ve nodes of UBETAHREDDESCRAPFIGK ©OF DHBEEFMBODWMENAGr ans i n vari ous
detail, respectively, of a nedia comrunications system accordi ng one
enbodi ment of the invention. 20 Figure 6 shows a schematic bl ock flow
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si gnal i ssefuhfesother applications other than specifically for streaming media communication in particular.

Therefore, where apparent to one of ordinary skill, such additional applications are further
contemplated within the scope of the invention, despite the particularly useful modes applied to

25  improved streaming media communication.

Transcoder

A video/audio transcoder 200 is provided according to the invention that enables one incoming
30  video source 210 to be streamed across multiple formats 215 (for example MPEG4, Real Video™, and
QuickTimeTM) 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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custom zed to be optimally efficient for a given, and changi ng, environnent
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appreprigte QOREC fhread (e.g. Mcrosoft MediaTM at the
In brief, the present transcoder 200 shown and described uses “thread” communications instead
of “TPC” 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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on any of the following formats: MPEG 1; MPEG 2; MPEG 4; Motion JPEG; AVT; H.261; H.263; :
H.263 +; RealVideo™; G-8; QuickTime™,; Shockwave Flash™; Indeo Cinepak™; ASF.

It is 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 variables 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-

46



15 down into subtasks that can be run cooperatively. Wiile various specific
architectures may be built around the transcoder 200 enbodi nents just
descri bedwiow3mnetes to achieve particularly desired resul t PCMUW2/30874
case-by-case basis. However, for the purpose of further iIIustration t he

followng is an ex | e of nor.e. det ali stem_ usin oder 200
descri beg’a"S‘i‘ﬁjér ’P?télﬂa'ré‘rgﬁsd&cc‘? ghygit lﬁg 8‘59@ ‘ﬁaf“é‘ﬁ’d?r OQ?]{){.'?BP{E“& ‘Iné & nunber
of 20 si gulvtRRRAMISaEN SEQREfimSIohEaTFor sigaitibantly tdwe tdst Bk aferfppibNBdnscoding
particular, such s stem may support nore than 5000 simultaneous streans,
and in s&EEIEEF t%fAtes nore than 7000 sinultaneous customer streans,
each W th di fA&dekdibed bisteq vhsudifferenSiystein atcmtttdﬂﬁés, mztyhﬁcotqsoamsme&atscmﬂm@ay be

i npl epent to conve ny of a wide nu 0 sou or mat
uni qugt3 y OE‘S?)WWHOQt”etB%‘tt%eH%E%iﬁQEm? %Pperfgﬁ@f laYef“P‘e‘t Qtwevf‘fd?l\ﬁedlﬁtﬁqs TP | ents
each haVbzﬂﬁaﬂHIfafcﬁitetcﬂ@e measBelietdd tO Nt pioviie iikrbesefdiaplees] odswpport justniseater 200

as herein dto su ort such .hi

S5 ¢ andsterhe BCwE bafciy b STRIRE Riperar bl et yberof Dbt itam, .
I\/tr)]ti (lzn JRESJI %ﬁ@lpdaﬂlﬂ Pﬁgﬁare d)c't:}l @pabit Etﬂr&ﬁﬁ&e&und%&o\f?ﬁ&@fﬂi&s Sudk; syﬁ&nﬁ oy :j)ms-rl;M
Shockwave a e urther conte at ed t hat
the tranBw8gesn N%c n%g %tg%g{ag‘?}l PRt ‘?{Wﬁvgorsét ap@%ﬁ’ﬂﬁ‘rﬂ E(j;tl Onrrp systemto be
conplibant W tThedbllovwgixd S&bdcipf @edrasaoder 200 dfehqiateador sheeld ban(dltdmilﬁtdxbasﬁaﬁtadliynal s
and devi 30 Mbr.eov ransco .200 na be i mpl e t ed ad

Ot pat s betisl G Sty in bR P S ke SRR s RSa

pl at f or muaeRthntph® Asmalhis eisdésued i ent . Still furt her the system

i ncorporating, the tran i S dto s ort l.0ad servers
and routers fof Sﬁmt’g‘%@m@@ @%V‘@%%’%?’&& f ’?B%Sf’ﬁcw At gr "8818‘ piicaion i
i nst al | abbthaser avia@afetlspagh ty perfdrmiesfichret ﬂrzermdmtghatmmtij;eoctesfsmdmdastnaﬂed of the

pres i nvent| n. delivers Sl n| f tl rea unc nal it

D g1 CEATYF B Gf e PR AT bt oA Bt et s B e
syst ens. utﬁ&n@eﬁtdi‘nbhk& dr@hetieds tv anplanknt the frﬁlﬁsbm’et A yistadrtibeary b (E@DEG plgerithmy

i ncor porate coder 200. 5 he i.pv W T hout art| ng from
the_seops ettt R0 Bern it PDEh et R SR PR o PR G

ar chi t ectutiead atell & 1dvedr tremetjr utitiz8ioh thab thytt okt de tttehﬁdlbemvetxbmhuadd ehe)ded of

support jLust descr i n es .t he 3-9
processo Cttondl}tyélhc’g? Y fuﬁﬁf (L:{? 12‘ é‘o |eir‘|;’§1%§‘i°§g %@&{Wdaﬁeec?uﬁtd% gn
Fireadr ettmeradﬁng;alm ﬂseﬂohmnlmete colReclibngland inFaavevenSuspiglel tsad iBesclhe wysbesweryay be
provi ded. Apun COQS |t ur%td on, or otherwise to suit a particular
need. “‘f-ﬁ’é P%ecw usglg SHEBH NN Fr anscoder 200 of the invention
shoul d be COM eymhatndcheamdlmrahsazdﬂrqmdeb@nebmbmmgmtﬁgﬂ&nllemtdeﬁmrsd@m tbyythasmhel n
vari ous atd.ans i S apparent to .one of
| east i n&b #3 fﬁcw}tCP{?Whea‘F\se(r: &P EeomRN IS emd%dﬁ 9 éukéers ?%\%?Ssg for
utilizi ng:cemmndﬂmfajmu]secﬁmfytow@mahﬂeéad com‘rum catl on | n bot h user and
ker n% space to performefficient transcoding on nultiprocessor and/or
di stii buted

Media Compression and Delivery System

A data compression and delivery system 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 various
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The compressmn system 400 just described is particularly useful as a streammg media
25  compression engine, which, based upon information from the available CODEC’s and the streaming
media delivery system, performs frame-by-frame analysis of the incoming video using another
artificially intelligent neural network 440. The system 400 then chooses the most appropriate
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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ra against theerb;seehne snapshot of the source medla 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 algorithm.
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25  the invention to limit the maximum amount of time that the Neural Network Process 440 will spend in

processing a given source media.

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 436 — 487 and output module

488. Tn one embodiment of the present invention, a CODEC representative signal suitable to be used as
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Process 44Qidt@wiR Kot ndub® n&&GHLES Frgéesg fae coge! sgeclm %mftér? f}lllgt%ggl% %tﬁ tﬁa nough

i nformation about the video signa I n one enbodi ne
i nvent i of? 1?%@%%%%@“@@@6@%@8% gerseatesahertibpdt? mocﬁlgnglthmam to

genenat e rJuH@-er@rﬂM&esﬁrc;c@ss rbBh QIR 4 %@mtﬁmﬁ]ﬂ@ pﬂﬁaqiiﬁpof%(%@d‘s préc@gs% H&}n'g%n

fromthe sanple w ndow is presented with
video sampling capture period. In processing the best video representation from i mcommg signals, each

of the corresponding neural networks for each of the CODECS generates the best representative sample
from the hidden layers 486 — 487 and feed the signal to the output module 488. In one embodiment of
the present invention, the output 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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particul ar CODEC paraneters from paraneter nodule 480 to the input |ayer
485. 20 The input layer 485 is coupled to a plurality of hidden |ayers 486
- 487 vi aw® @loarsabity of neurons with each connection forrdmgsoeisedter a
strong or weak synoptic link fromone neuron to the other. In one

nbodi Jfihe |
enoo '”Bpro gs%%ge %Qfaﬁﬁnﬁg@ P&bﬁﬁcq%n;th@?lnﬁuwfb&@tm&spm@s&@ Achermdul e

440 is own neur al process the CODEC s eC| fic
par amet emstworiais sodiee ang fetertthea thenerral raiverks brbeelle thy arocgssipg Pt Ret SPr ocess

440 generat esyf conQE%cessfﬁg g&l@m@'tgm!:urﬁllNer‘Pﬁc@s@MﬂH%?ﬁfp@%eﬂt d gk&idpr ocess
referred to as a "b fromthe plurality of ocessed during a

vi deo  sardorithn megsesineeofitiarticg CORFLheperaisd Pnge Ph’éahﬁé%ftCQ}? Thegeedient at i on
from isnc %%g %%msl'eﬁ&@g the sa%@(\st&tls&fal &ﬁ&l&%ﬁﬁl@&ﬁ%@ﬁlhﬁﬂ)léﬂ'@ﬁfea IThite v ks féeaimgeach

of the ner at es e best representative sanple from the hidden

| ayers 486 wmmag ot q@é@ﬁ ffﬁé thej vgriens regalsvoskiipae hrkauie nasd neferp Ae

enbodi e St AR ALHIRA to fBEMORH Incd @t 3sSREm e uhsushesh CODEC
from eac lsggl%m%x e e%}n géo p?oocesse @14 he NeuraIirl I\eletvvorsk Process

440 has tnmvopl@s@p pbngkef and piciing tiebes{CQRE griesra aﬂeluﬁ@? a collactin & sespecd de 440
Sme tti Q@? Bﬂﬁe Qﬁﬁ:% n{eg§ufol' é(afn‘ﬁfe ?ﬁl@he Q@%@oﬁ&n{bh@mﬁh'ﬁd?ﬂ{e praeulieeddB, the a

"bake- of neural network lurality of "best" sanples for each of
t he plour d¥qutay NeffvotsGineuess %QlUéW alcﬁmgllla‘W) of Syreyard gngbackyrardiRiep sty AEoTHiyR £
gener at es, f & i ARHRgs.pest CODEC from the plurality of best CODECS. The
bake- of f "neura network is smaller and faster than the neural ?tvvor ks

that handl e t Refepsingbecksp Riguisi4As Frs theamimess, of prpvidingeciyriber pprisedading 9t Yshene,
the Neurgly tlﬂﬁéilkgogée%&%é HE Q1BRhgle d}ﬁ@@ﬂ;ne ﬁarﬂ&ﬂﬁtar)ﬂlcaﬁ’drﬂgﬁﬂoﬁheﬂ Itis to
e

processing o CS generate the plura The
genet i c Beabyyenistedihatiks feasviss adoreatan of ﬁlﬁtSY%ftnil E@Vld%‘l’ye‘é’cs %‘ﬁnlﬁ‘i%? eHiogrey

mar bl & 980B. cohtilGed 428N Qipi et iheuhNRWAR MMp&Ufop lﬁta cSah¥bssibh eda t he

vari ous neural networks i'nto a "bake-off ' neural network, a geneti
al gor i t hrichveacessailing il inyentigpp OfhserrpicaigRsanavhs mede At falyithinghesseperal ﬁ‘r‘ﬁ t he
various nghhal, networks into a bucket and picking the best CODEC

representation froma collection of scenes at the, end of the sggﬂn}pg%rredl a,

for exanple, & vidsgicentersprovideningplls tasyaiam Rbhe Prspent ucniion 81 Ht se sy, t he

10 Neur aly; Nt WOtk oRIcBE BSRe HARMUYS BRco 9%@@%1@20 A0 brobas Wadddcrved atvae kmar d
propagating algorithmto process the CODECS. Referring_back to qu%ure 4A,

for tHe pamplssmaix of COPES shgragienzationsed - forFaFtiaA Pﬁ‘&elBP VP eteafsirepied

intelli IR GEWR TGP &e fcﬁlaﬂt@ﬂ\d 0Gr &0AHR 6 tHefcoRBR pRAIE} Sukelin afdp th @RWI 20N
is provided. It is to be appreciated that the feat ures5da{1d operation of

the syst efdepPbyTissampymicaion susiampl the Pveptigh reWine oR teservaaleliyertsoli 3w e ed

as broadly pleB&H's REvidemal entas'lﬁlgnﬁ‘é"crlﬁht tH 8308t ko #d EbnasGtiord @rsteﬁdﬁ arder to
conpr essi on and dellverﬁ according .to the invention. | i cations
a

may be melgbivesderiqepecifig injorpation andiegiive thy anpraprialp ﬁ?}“éﬂ?ﬁswlg’%&{ Wﬂg@%‘)l&?fﬁisb"ﬁt
proviger dmst@kdplaliie K¥alBENDyslchepheRadihg theViaed MaB aGfcanliss S@hliafo.a Sanpl e

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 variables,
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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videos are introduced to the systemin order to performan initial A
process as descri bed above. A 20 conplex matrix of CODEC .
char act erwoaisiamsss e.g. for each bit rate, pattern of vi degT/E00/3087S
created to be drawn fromlater. Next, a client end-user connects to the
content provi ' Q_View videg M _The caommuni cati.on .
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o e pe BB of @bk, Bt OB GG 10083 il P  SRRHASE 1Bt BebE T
time per idseribéd is peanetally fene fhapeyesamedoyrthankidssifip 4é7w\ﬁau£ thaJlﬁlCESECS q0¢ Tqmmamd lfdry t he
pr ocessi r.exa .
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PCT/ US02/2308 74 debiyars the haed GODER e off Siskerrapording-fagiefs) frerealeenerasedend.
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softwareagent in the client's device. The nost appropriate CODEC is then
chosen and colifstghe enpreciateddha dhe nogel nehyorlpé40f of thinsysiemizpo settgumglydmnsaan@
vari abl e it O b S O i Y idd . qnpari ng
source v?%idé\ég; b‘\%:S.qhe|toltazal‘%.a_ftoer ns i I’(li Ogg%{tla%?}}%ns i Efs(ggl ‘gﬁ}?lé%g %:aonl%%?ﬁcg%gélg’l Ities or
const r ai §eR{NUGISH udessisilepaingdie inpipive te caprbsision effisngrof dlorisput aiedin s%nalll.'l' e y
rocess |j desghl i raes ssifier
217,q%utb#ﬁ%é&CDEC%#g%%n%gﬁ%gpgggkg%lgggﬁgﬁfggﬁ%gﬁ%%%s !rgnl¥ |é%%%cy such
t hat t he cpPRAEIES SorpRIEsswa ebridrmangs by dretcommpiraiagis B6 fIg)%lgurla é)calmfmgt r,aﬁa@ncel{aaggard\ e?
frames. Nas [T sl A . iy’ o . or
bl ock of fr a?r%ls?ﬁ’ aﬁ'\Alﬁegr e aﬁ)ﬁ%lg%lr |gat (SY lg’éﬁdlg%g?%&r‘?gﬁ gd%g(;a%a%el aplzg F@C@f {eﬁg‘g "
syst enm) , thahgengrally ¢amtigues josimprave ép‘oprl?@wpgfﬁcmgc I Iﬁ%cqrﬁprag@mm&me dehore S rs .
t he tuneddBHEG - { 4 =X essed an
pl ayed. ?} IS E%a%gﬁgﬁgéﬁuﬁéﬁgﬁﬁfﬁ%?Q?hgg%éhﬁﬁI nefﬁ%@f 4i%§%%gﬁﬁis system
400 é8nt Plee®(S) 1 earns and renenbers the performance and operation of the
CODECS wi t hi nydvBgndidbfneh ik @bnbirdifhe 43 ézépﬁf}taww&gﬁtl (YucH3EH réatl-ﬁﬁlle %%’Hr hg to
i nprove the conpression efficiency of the input nmedia signal. The .
process Bf! deand fy the sypagming media pentenhy Bisgrpoessanusi dyertrally besigpedishsprE@OECso
operatin i I i :
p thalAf A BRIE Fr8me olCRARIF HBY e LRR pﬁﬁéés&glg%ﬁg c‘éﬁﬁo %@r G 5bY arb%%l:%?éﬁ%%b %

| ogi ¢ 525 (Figure 5) against reference stan ession, and running
t he | ooptadeiinationirtheurmpseptibelelaydattimsnd3s. iThomthe newt framiocs s@BOmEFbyur e 5)
one 2% habyaeRaeh by e ABhNEHt Y10 WREPHE COPIRY @éﬁh&kﬁt&! Fh& glxdgom hACt .
conpression with one or nore CODECS in the library 445 may reach inproved
| evel s bk {sfped tyapeching apeeieeniawl degirpdresylsisaeh as for example but without limitation: (i)

reaching a predetermined percentage (%) compression efficiency, such as for example as compared to
the reference standard; or (ii) 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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20 algorithn(s). Nevertheless, when tine constraints 435 (Figure 4A) are
present (such as in real-time push or pull demand for the stream ng nedia
cont ent ) , widhisg2pe7ecess must eventual |y be stopped at sone puaiwso28@74t hat a
particular frame or series of frames being processed ma;t/)l bedclorrprgssted 575
and deliv naccept abl.e de y timer
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conmuni ¢ Sok particul ar emnbodi nen iC
is beli e\%iéﬂéiﬁ?gperggk%gﬁg%f% a rQ‘ﬁggs a %?‘%?%“rac?}% ex network stack" protocol,
whi ch al | ows 4 3#depjariety of EODEER atay be nved withitthoBOBEC Werry 445@cemdmgto fiend t he
clie d I

Nk | %Vérﬁ?con@%él&l SM{HEEH&E%}F&E %F&e@&ﬁ)eé tﬁ@lgh b&%ﬁ& %%Eigyst em 400

particul ar application ex systentis pre erre
just des g@é‘%f@%él‘ﬂé%@@W%O@l?(ﬂ@ﬂ@lﬂ@l soeh ©PIRBU teker ethenvlore qnnmmbushqn known

10 CODECysy %ﬁl@lnéOBECgt E r.lnj &gﬁﬂﬁt taH g%pz%ﬂ'ng%@?ﬂ% ik ﬂ'}a@ 493 Ha¥ Er{cﬁlgg&?ehc;rtm%?e e to

overcone | atency issues an net Wo OVEr Cofre
speed coffleVig tyrrhef GYREEH @Uﬁoqk§QIPE¢S @izl MPEG Versems;rsfmhgala Mictobrdt MEdjoMior hirs

used for QeRIPHRSS Wﬁ‘a&al%ﬁ@%ﬁ’d (i) %&a‘@@l’é R@{:&chn%f% aﬁ&ﬁ' eve

optinumresults évery tinme over any ‘netwo r con %ﬁrat vari ety
of C@ﬁ)EC@PﬁGéﬁﬂnﬁéPra@@éF Qﬁ)PﬁmbtW@w&@qmdb pacrq;mmgo%th@f@ﬂdwmg types ¢the 15

overal | comRCSS S ROLSYSLENR AUDERL heds J;tﬂ'l OSIEEE T $1lEerind: Hﬁ%@&nﬁ%@ﬁa‘rf' al

use of any particular = CODEC accordin e 1 nvention con ates 'such
CODEC t a @1 QoRt@in oaf ervaoisof the flleprisigh & iO@W CQPEGS;onh6l) 1®@EC®DEQ& exarrpl e,

an appropri atig omdiniem ﬁftﬁfe 4‘@3@ntq?\)énﬁd}1cl\lyﬁqhé@@&lfﬁfenwg O?EOEE%MJa b O\M ng

types of CODECS i) G versions;” suc
Medi a TMetesentediby Gﬂmﬁ llbrew4)45 ﬂwa@nrwm tebresionaimd, mpneuﬂ)anwavearectula@ooEcs

(e. 925 Re@bbW)-of AeKEH SbOhat Be ARRELAES the library. Or, various combinations of these various
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. Still 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 inthe 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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20 aspect, an appropriate CODEC library 445 may include one or nore of the
followng types of CODECS: (i) notion predictive CODECS; and (ii) still
CODECS. SWwid d3/0kme7sher, the CODEC |library 445 nmay cont ai n raTeUsee/3eon e of
the follow ng: (i) |ossy CODECS; and (ii) | ossl ess CODECS. In one
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440 wi t hmethod & poivalked fon p@béssxggaeﬂcb ummofa;ovln'ccedm mmttmga nﬁum)hﬁmﬁﬁioﬂnﬁreﬁpmr ations
descri be uni qu nef.i ci al rt| C em and
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f or mat et hod, Loy d 0 each

unit ( gtfo eﬁﬂ%nglﬁé %eq"f%faﬁiporpfs %Fzg g?rqn, se)g ofe" EIOCE] éeﬁ %Eame Y HEJé et oggﬁnd

appl 2(batapowpmte a suitable CODEC (from a set of all aval | abl e CODECS in the
CE]F:))EC | icil@{s%léf(her gb%}en‘%?a?eﬁdqgﬁ QEO{%Q@E&EQA@ st%lt;'llal‘rr()?l %cordllns tt!) ﬁlse 1r?\fent%on t1.r hv?de% gurce
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conpres s\igeé{lggé(% }geg%% iﬁ]ﬁtr%al%le %ﬁé{%{l?gﬁ I(tzoaﬂtthe Sgg&ﬁcc?hgé %@éerr\l/ea P BRI PRSES Iy | gi nal
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data, e.g: rarre or arvi
1nd1v1dua11y and beneﬁc1a11y in combination, are prov1ded with compatlblhty to any connection or

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

The invention as herein shown and described also allows for highly beneficial applications for
accelerating the learning 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 substantially 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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20 appropriate. It is further contenplated that a CODEC managenent system
400 according to the invention provides a systemand nethod for imge
processi nga dsakr7476 adapted to normalize original source da@/USmGeEsT4as
well as to resize and resanple original data to fit the specification of
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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

CODEC that is adapted to decompress a compressed representation of an original media signal into a
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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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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 particular devices, system parameters, or arrangements
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systemic requirement to “pass off” active communications between cells. The act of passing off the
communication results in a “backhaul” channel from the previously active cellular transmitter to a
central office for forwarding to a newly active cellular transmitter. The backhaul channel represents a
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 communication from both first and second

cells) in the bandwidth used for communicating a particular signal.
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cel lul ar phone communi cati ons, whenever a transmitter or receiver mgrat es

bet ween 25 ce covera ezo ations.ba dwldth require
resul t ant cosirse are? ?On g%nstﬂjls o i@gﬁ?e@r?gﬁﬁvﬁé Ry EeospiAs Whegy Cﬁ’é‘@t i ve
conmuni cag¢ @cmumm esuclueae racqoﬁinhgsto tﬁEhﬂnﬁmbsmmfchdelmoﬂifci prolided R aiEssAvaat i on

results i Ny th reviously active cellular
transmt > en?(fs)o ?poﬁ‘? d?ushlég 11518? gfec?r WIFFQIOP&‘}/%’“WSWV active cellular
transmtter. The backhaul channel represents a significant use of

bandwi.dt h. Sawmldge Hatresul t fromincreased conpression. As Figure shows,

such §o "back ncl ude a doubling (media sent back fromfirst
cell being left and resent to second cell for transm ssion) or even a

.quadr upl i ng (gﬂtﬁ gse nlg\uew At } Cl%t 18 flgsce)rrpe %)l}dg)u?dlc[jed in gan éylre?eggcﬂ'\%bcleel 's)

in the bandw comun a par
03/ 02787 éntR@H/ etnS@ﬂh&@&M thﬂpeescm ahvanti:m mmmnpﬂab amxhsat&y sf amid€ligenf t he present

I nvent I OQOH@%SS%%Q e% va%?esst%ca)ﬁ: K a() 1men Ssln gC lillil‘a&]lIOI?ﬁ’éh g\yﬁ](\kgts\gay g({éﬁl t 0

the trans ston ¢ PagrostT cs provi ot
and Ay res poAdysl&yn adi m@hadngﬂti@@rﬂﬂgrmemma’d acwmq:nmslneoﬂvdnaommml&ﬁg e 5 WA

Vi deo Gat cul ar v of

predi ct eﬁgmﬁx%sﬁlé m\}\(/li fr%e 2 én%comr’?o%{ dll“?et\,\i %Qo %‘gﬁ%ﬁ@?ﬁk’?}agf t}f %"é‘“b%”?ée nt

i nventi ovabmcempiuatcetlcmppj'sieumtxmbnng)Wnehss Appuladtxbngentocolcwmm ehlsmen/ deI iver y/
deconpre rrbl natiQ functl

A oyot em utinglaE! PER e, SRIDUOR S Ratich e o GTar oRPRO on
for enc odvllmgnlﬁcmtnMWHI@men garapid segheents ot datd angcap(mqnll fexn e giptidtren® dm@r(mssgd

vi deq.pi r dth train ss C S systens
i 131 g WDt R e8I I8 B RS T E BB R TR 2
pr ocess edortpjat¢shiee @ustwnyly vaging éxgttalaiataatrmvmarameﬂm@s\)qth Bipti @\OIf pig- deeaMpeﬂ

net or kS ekl bELELRL b0 6 LLEEHs Sop SAIBLE, SEOMRRL SR cdab Bodr e

capt ured rom tie in Sf7%eam an processed

uni que t ooltetesce bmtlsult}/f ang |[deteih bEthe da asqilittesdy rebededt, decddddand palroied at théieliesyy st em
correl at gs. f,he continuously varying digital data streams' characteristics
with |ibraries of pre-devel oped experientially learned rules and with

ext efal | y i mpededhyqueadadarititibe ad(de(bfmmtmﬂit)yoﬁh@stemgmgmdtahemnmmhameance

conti nui Ly ke ﬁegr?&%&ﬁbeﬁgs s?hEkSn gﬁgrﬁat%ﬁlyéhk g[&Petgech&%%e %eg\hgl? ahev¥a|){ Sé% ed

presented at t fent 1nter éway pr
f unct i on830 taclieft agdneisgrovidedithngismdditel tcnmwuralvemty théatfoﬂys bedeh@res no

system B35 A" B SEREIBMAR, Iofea elph cForfing (S BRI i bR 1Y
of platf ostes: ofé%wdn\reetqm ¢leewhere hersipalescabédz th vwwmﬁaheewz%ﬁ dedcodentaine cariselato
Streags. cd%?rﬁxﬁﬁgh&gwﬁf? th%%?sté?x]; sem?ufsrtljéaﬁﬁ @Ldﬂghﬂﬁ%iuger—%%le icHSm'i %25 may provide the

encoding platform with relevant information for streaming media communication, including without

limitation: available screen size, processing power, client operating system and browser version,

connection speed and latency, 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 a 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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system of the invention el sewhere herein described, the viewer of the WAP
devi ce mai ntains constant 25 communi cation with the system server upstream
such t hat wiohes/assgs- si de client 825 may provide the encodirty/ysoatésonm with
rel evant information for stream ng media comruni cation, incl udi ng wi t hout
limtatiqn: I Z cessi

syst em and B san i e 30 BB A0 Bl S S b SN rlied wRERIB A5 ng
t he st rea?nvbmgranmlﬂlatr@tsquscesyytemymdemthads hamh(descnbﬁ@ Amtapmapma:tehceammecture

i ndi vi du Al I iven.s

i ncor por g%%oﬁélﬁg[e[ﬁtthl%%ﬂ&# %Cﬁhw;n ?nc?%ﬁgmc uggse%%w e%ué% PB&d mnmn eJfelmcl:xo ng?vﬁléa
with a Wdﬁhd%ﬁyG%@a}' 8M|anamam@lugam¢e@samg SAfvAdPs. t o TCP/ | P protocol (or
ot her spr ot ocohfls B paflAl SARNVOD BAAE %)nhg{}g&ﬁhe b @Rl B r\e{an&%m gnd Audio
Ser ver 835 enpl oyi ngg ressi on ivery, and deconpfessi st és

met hods @uoth@b@@ﬁ@@mm@t ECF SR 43081 mdigr dslivery aslmtepﬂu@c[appﬁh@)la/w@ﬂﬁat eway
830 may f 0

i ncor por A e el ghloH e L ARRE0 Yoy AR Ao SR S o,

appr opr i aralaiptrough ésﬂthme@nmhﬁtomd@m @pm@lm@mt}n ®nsaps bEmp{avolz dsﬂadmm)ery over
general | y i ke n fled
general | e h&gllgg%g%&ﬁ Sl BRI oﬁx%@e%ﬁle@@gﬂgo@l H%(rd%of\’/\ﬁé et TR

gat evly é@ﬂst@éﬁﬁ%@amhlbéﬁ Iﬁamtalheirbyﬁh@mﬁsstafckystﬂn a/hmhmtaé‘rlaiSEIr smeerrralée's atdhe; h| p
as  anot @&;ce%?ﬂl%f biibi o GERAGk el S1G: S45 &%@é&pﬁ@%&@ bl very
architecture i'cabl e to ot Iver Pier an specifically
Wi r el essyomiyaméataisntelbgandnt todptmize thecowent détvmrdvsr thfslnwlmeasad redna¢ lagehtye

t hr ough v i i . / r.ovi ng
ot o dol Do, Bcr b Hlremchy gb ARl B biAEH iy B SRR e TRUBY, 10,
resi de osndtiser dnd detagasing fhetchst of mediz dadivery Suibh canteni frokiegt er / Sl ave rel ati onshi p
IS nt ai ne es at the
sou;r?g of t h?%ﬁ%ggat%%g%éeﬁ%gﬁl gﬁlgﬁ %pgc\)/e getr \lllgrgrr Oﬂlfl@%%o% t he

bor der s. cophrewracatiensyesrlerse tsteneminuatasions aperstors ag@mmbmng)toomlﬁmmee bmgibamht ent
e LY s Ll ad O RERE o ATACRELNG 0B ey BARCINLIY BirBeh B0 30
requirements, inproving the overa FrRe Vid u streamto
the endpakayaranebild e@n@a@mgmtlhebm@@@lasefof we@mamdiairptveﬂs; edch ha\h@ tormrent

provi der con;éan;lzpﬁld\%&s Ft\é@(\,’tu%?ﬂgvxgés td Mmﬁﬁ%@{r dnmé%fﬁ%dl? The @@&5}; §30 ma
continued gromh in mruni cat | ons, F ecommunicati ons
oper &% or Bar@ﬂvéﬂﬂty baneicial @mcmax 'ppert @ variseyroy |“2;Cé” stystgadwah dpgravisbiiyrfkisupcemidg as
the nunbeys®f, qulse R nd
rapidly. | n@ par %c%&g(ﬁk%e(:k%ﬁ%%éom‘rbmqg Elt egsﬁl@e%fss'\?sg&%gr%g%ﬁf g‘rgggégt syst ens
and prot @egﬁﬁlon@éwmnwdlcﬁwb@vw) constraints and needs for interacting
devices to CWEW aﬁfer_% uﬂag ﬁﬁ‘%‘le@of %%%%ﬁ%ﬁ!ﬁ?ca&l arj%grds and
particul arly benefi CI ect ma upport a varirety o syst’ens with
upgr adabPPYiges cpigFn {Pﬂﬁé@ﬁnﬂﬁgnaﬂ‘og U%by thechI'sgm plghewredent incdnfion foyemisnitinginer i cal
Pr 09585 S{ i caBHSS S IBNPRNAER t¥or:6 L

I nt er net - enablcgd capabi ﬁ%ﬁes) "Tﬁem?eg%ﬁ%ﬁf’é’ﬂérg% lﬁﬁ‘%g%‘% enéledéa é%f es of
known nobi |l e communi cati on standards, and

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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provides certain related information used by the Al system of the present
i nvention for optim zing 25 comuni cation of stream ng nedi a anongst the
field of wabislee7stesti nati on devices as medi a players: Taldca/802/30874

Exi sting/ Soon Antici pated Mbile Conmmunications Standards MODE BAUD RATE

(gener aly CSM-{ 2696 Kbps- CDM—Q—@—WM—A—JABQ&—GDI@—M—A—
Kbps 62° 9%/ 027876 PCT/ USOZ/ 30874 i M P98 Kbps GPRS 144 Kbps WCDMA | or
CDMA2000 GpR4% Kbps to 2 Mops GSM (3G 2 MapXvhe addition, the present
Cnventi an ) A e 5l ;
variety V&S@Dmr;%\ﬁ@%%% to various difffEtebps W@P%f wirel ess ‘

comuni ¢alg gM)(B%; devi ces. Exarrpl es of W relgalsjg s communi cat1r ons devices tha
are appropriate for use with the stream nrgrﬂndla commuhications systens 15

and methods of the inventi on, and which the systens and net hods support

i nt er changeabjaqdifbe 1Ry &Q&eﬁ%embntl Qlab %Mmmm@alﬂm T@Qfe@m‘ﬁ:wi@(@aﬂwyes
of Internet-enabl ed PD DEVI CE MAKE. SPEED MENORY

CONNECT  obmpdip-pighajarto yapmms dSEreny typgs /E)virelass Ser o cadaps ‘166’1‘3654 %mmlzs %ﬁw%f
320x240 ByhRtRedioRo0cddnd af%bagéoﬁ@(it@for (e v@th t@?@mﬁ@ koW ol 33ndMyétefhs
-16Mo 4 b/ pixel Internal 14.4 Kb pi xel color Handspring Palm

33 M2 4 20dipRbeds OBYhﬁHI)%’éP“OEx%T@r“ﬁ%ﬂh ﬂi%syﬂtelkbﬁél Wwds 8ePPeyt Bitsteianseally Gire
Bl ackber pyviespanrshitiosdghisic 4 M 2 b/ pixel Internal 9.6-14.4 Kbps |n-Mtion
b/ w

Table 4: Examples of Internet-enabled PDA’s

DEVICE | MAKE SPEED | MEMORY | SCREEN | SCREEN | MODEM CONNECT
DEPTH SIZE TYPE SPEED
iPAQ Compagq 206 MHz | 16-64 Mb 12 b/pixel | 320x240 External 9600-14.4 Kbps
color (e.g. CDPD) )
PalmVII Palm 33MHz 4 -16Mb 4 b/pixel ' Internal 14.4 Kbps
biw 8
b/pixel
color
Handspring | Palm 33 MHz 4 -16Mb 4 bipixel External 14.4 Kbps
biw; 8
b/pixel
color
Blackberry | Research- 33 MHz 4 Mb 2 b/pixel Internal 9.6-14.4 Kbps
In-Motion b/w
Jornada HP 133 MHz | 16-32 Mb 18 b/pixel | 320x240 External 9.6-14.4 Kbps
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. UUMMENEX Jornada HP 133 MHz 16-32 My 18 b/pi xel 320x240 External 9.6-14.4
Kbps 63 WD 03/027876 PCT/ US02/ 30874 Casseopeia Casio 150 Mz 16-31 M 12
b/ pi xel 3®@xBAQ7dERt ernal 9. 6-14.4 Kbps UOUNNE. Ex Vari ous mJregsokises7exanpl es
are described | ater bel ow t hat pr ovi de obser vatl ons of actual wreless

| nt er ne qn||nnf|nns t he _as herein desecribed Sugh-ex
i ncl ude G"gf_g_f(f)’f_ “¥ODEC ISIOEMST’ af 3ié@ord lﬁE{p’f‘eg /?flp’fzé% ph]r’ﬁeﬁ‘@{ ers|a&dbt
with at|1°éast tlhe foll BWI ng (M thout liimtatipn): 5 destination wireless
conmuni ¢ation device; transm ssion channel; cpnmunications protocol; and
the respectivg streaning ned|a signalls thensel ves. The various$ particul
features _of the systens and nhethods used according to these exanples ar
contenpl ated as further defining i ndependently beneficial aspects of the
i nvention har rnan et S, 0
provi ded accorgl i S%? Clh{%xgm?%%/ nt% ?Sgﬁbefdc%ér)[er(ragﬁa% tﬁaﬁz)yofvedg:& tlgl}%@?r%&éal %ér?fle%nt
i nt eract In@memnpﬂlcalom gfhhaliefantion asdrereimdesdribedi $reh sxappéds ;mcmsile use-qpaiGOHGpant
si nul at e n

or ocessi ng%@‘é&&?&‘% %%éﬁgag&ggfsfﬁﬁ%cﬁﬁﬁ%%%{ 1e5dk %% 651 %%%S(wﬁhéu‘ig&ggﬁeo‘égl |
streafr ngpsmwdmawu'dmmmmmmmmnslymeetmrammpp IChzedelt @ushaiceidons protrcak tidibe
gam ng p%gtﬂle%ea%rﬁn%&@(ﬁa ggﬁ’f&h&&?&we B vRNOU S%Ph&ﬁ féé‘&ﬁ ofq )sy&e J Y
server; (I11) graphics rendéring capa rtres; (11 software
agent f omethedsaibaickcading foi these examples $retoontbﬂnglatgé aefuﬂbﬂrdyﬁrang:lhd@mdemm twar e
agent fo ivery systemof the invention; and (v)
stream n%e ?ﬁ{}?ﬁ%{ %gpgfetlbgglrvexggkt he client. It is contenplat ed that 20 for
multiple clients, which typically represent shared interactive gam ng by

desi g(? rrul tigl €4 1, $QIPONENL S, a8, ust described are provided to support each
clien I‘TT%'ETHC%TV'E_Q’HFTI‘H'Q_Enb di mrents contenpl ate inplenentation of

dat a corrpressi on and delivery enbodinents with devices that are al so
destination de r

| ocat ed devi gxewgt%@%élérsg{eth%lﬁf%%%?’?ogﬁhegIrar%ﬁfbnsgtBE)r oa‘%{.lt %bf(e)rnée? ‘%ﬁg"fga aFH}sP%g nyoé% for
exanpl e ¢Innt25telfaetromhfeﬂ1 alng}eddminovsn\niedmaenswpalaméhﬂ)ammmms sisnndstedzps viingsot
conf er engj Al | r

our oe. At 88 fed: 16 ool SAGRLHE BRkdeinE Rt RIRL BoBKSAE Mo M ilnden,
and 1ot h@reraﬂ@mmmnm@emnm@e@twm%hemms Beplied & sBaked/¥OteDR1i 025811§; according to

PCT/ Usozghg,glggrgll oAl though the comunications systems of the present

i nventi on enabl es conmuni cati on of
This system includes: (i) a proxy server; (ii) graphics rendering capabilities; (iii) 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 compression 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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stream ng nedia signals to a wwde variety of destination devices, a further
contenpl ated feature of the invention provides a renpte receiver to be
housed aswa aagtd7nat i on devi ce/ pl ayer by client users. ThiRKTU®SeBes70p

pl ayer may be adapted to serve at |east one, though preferably nmultiple
ones, and perhaps all, of the follow ng: Video on Demand (VOD); Misic on
Demand (MOD); Interactive Gam ng on Demand (1 GOD); Voice Over Internet

Protocol (" VdiRorgh tﬁ@&orﬁrﬁ@rﬂﬁab&gyst@ﬁmﬂﬂchm@emmv@ﬂldn%haﬂémammwm@s over
| P connections; Tel evi SI on Web Acc Recor tg‘g to r

pause, aFfEFaBIEPRFARISIETRI R Vide Eaeby ?_-frﬁlﬁst@at |df3‘”°ec§h"’a€‘“geé CONBR Y O ot her
appl i cat n9&iod BRAIEN retndtcGBRivef 1o®E HOuRET 3k asiéstinktionAlelicd/Plapdr by bli et ﬁ@iys lnais

delivered to existing televisions_ in the co

Mbr eover Sty E‘,qplpéar¥ﬁ%’na3iﬁel ydppsedig sy & Ighene.dhou Pﬂrgfer@&s‘f]‘gﬁ@e O’?\EESE%,“M;%’? Y a% %h

t hg conmmug If(g@t;vh@n ZJ@%S)hﬂjenﬁhd tVED); M0 oh DidgmaiBNWIOD e TtdrivETnipy ah Demat;}d deo
and surrqund_sound_over onn t| 0 For. t he
pur pose GFOPk YHeOYer Ilepst %fclt‘ﬁ’@pﬁ{@é h @ﬂ@f I?I(Q,Ylgl%‘(gAP’%lg‘aEﬁe{eghotnﬁé?wﬁﬁsy be
achi evedovepe@nadcagnst Delbhgon Wenme@s;\ DlélﬁEVlfded R@oidivg tareeoﬁxmrm aﬁi dyback
specific enbodlrrentsthat e dfo differe t

medi a colYAIRFESPHSAE A hyeerg 2T %D@E]f%“gnwpt’?{e‘ﬁi? SRR b ] oo
Thesego exafplk @iy bk ha&exreatceexwﬁywmvmm @nhd defaasims@s eowndooies edonb e alienter
different 20 transm ssg channel s

andhttg di fferent de inﬁhi.on gewc
wher ei n BHEns s Pt 81 ﬁsﬁtﬁ’ésdmﬁ%@“tgﬁ‘@t ST B i T HALS Ry PER e W es
7201i nesrpéive PYDIquhlitPidadghd3dound sefnd ©0ér@tblé sddySIBdonmdetiomdn ori gi nating
file size of about 1.4G gabytes. Exanple 1 25 An "i PAQ' nodel 3650

hand- hel d PDA (commerci al |y avail abl npaq, Inc. for approximtely
$500 at the tinme of this disclosure) vi ded. The PDA was interfaced

wthiga 14. 4 Kops (nmax) w rel ess CDPD nodem ("AirCard 300" vm'rel ess

ext er nal cormermgtj av ilaaﬁle fro %ilfe a Wr
appr oxi mat el & %% 3B0 PAPOh H“H@ ’?B]PStf P& O E‘@ﬁés P%%Clq}@fsﬁl 21?1&% él§<alyenes Phiipved
assenbl yad3Brd(rigRNDE MEEIa| e eamazﬁn‘gi a@et‘le)ﬁinﬁleyef shecdiin eﬁmaspmq:nts lthme hgve hidnhused for
PCMCI A card sl ot that couple 0 the Fe es§ rér)\e Qi esurA |\4h ergnen§
gener al | HEREF A0S 912 TEFAR: ghﬁ\? g PHEFBIbwWiHY IB$ o0& paranet ers:
MHz pr oceisaedion. 3Thbde dmﬂprey alhﬂsﬁatb/cmm(ﬁhlcﬂmhahe smmaa:o&tedaedeodowe rdst‘feoems
Pocket PCTM oper at Sy em ver si om M crosof t St
soungg TH@“SV‘% I\‘*@Vggls O d5r %@5}‘8&"19&1‘;‘?%6“2}" %6@?4 € oﬁrr? g%r Vlfl o ?Eﬁetﬁe
| nt er net fdllﬁwﬁ@mnglmamfgl mBeRrtiefal2iiaesif acsviundort 4 3|2bntsenffcaloenifdaaﬁ%mnnmdwmueg
t he AT&Tlc cel l ;ﬂ artl\/\% el S}?S carrier systemat a connection bandw dth of
about 13TRHF £ BRY g8 Iocated in San Jose, California
(approxi mately 50m away) was contacted by the PDA enploying the http and
rtsp
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 2 14.4
Kbps (max) 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 generaily 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
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protocols, and the PDA was used to initiate a request for a pre-recorded
video having the followng 5 originating properties: 720lines of resolution
and 32bi t woois/emd7er i nformation, the originating file sizeCe®2/30874

1. 4G 'gabytes. Wthin about seven seconds, a corrpr essed approxi mati on of the

The. PDA SRRV ToTRER B L UTse G e i e 2Ry 5980 TER b ALETT on

in full eaElpwiraledshattder ghis@rayadineedieh bangwiith debeotl 3. 3K&ﬂsdixar$her Beated in

"JornadaIM' . node).. 548 hand- he PDA onmmer abI e.fr L.nc.
o e R L Bl e Ao Somhev T SERatrRd b g b P Gy BlA ana
PDA was proteblb,ane theWDiAwas 18edto 1ﬂ{hq:\5a(eq®esb fon prefressieCENEo dvorzehd foMoviog ol a

85 I t iqital | bl
S SRS L BB e R PRGN BSAELE Pkl B b0 e,
writing) msl.m(glgald@qst Writhtredbbese(civibtondy, acammesktd aRFoRiBRtict affiibkeprd récotded fndwe

cables from M and . HP. ha pne and A L

forma w ra%Te%eéve h‘%ﬁ%nﬁ?resfﬁ gl%téaa’aa %@e?bgﬁ,&%eﬁl &euse ?gntlégﬁgér 2?

char act esdene24as320a14bpyresdiatidnch fdwhatgn piitbae ©bsengblp delaysetr defscts. 133 MHz
processor; 32 M nenory; 12 b/pixel color; 240X320 screen di nensions;
Pocket PCTM operating 20 systemversion 3.0 from M crosoft Corp. and stereo
sound0 The JdixaagkDM was connected to the Internet in Newark, NJ via the
i nterfaced CDVA phone/ nodem over the Nextel digital cellular wreless
carrier systemat a connection bandw dth of 8Kbit/sec. A server -located in
San Jose, CalA fuormida " ﬁmp@m&hamﬂme]dwmg(@&mnemmﬁy)vawdﬁe fonttilc fredfoby t he PDA
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deconpr essididg) uaing adhipoptabjes Wbty)rdldmd PR $232 dvend BDAtg fas € cablag froffiMoteroia and

i deo was,se at 7 20x N, f not i.0 out ays or
def oot o 159t samre SAPEeS G HER il ARl RGN 10 O
st 850 bodwld%(ﬁsc(dos)mraﬁy aliaqucteawllalsam@ the ftio Wik processing pormetpr 033 MEzel y $300
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with a %’c%or*sgz?\f[rgx emo er%@?@%@% fb)gg%r%%%h %ﬁg%séoﬁlg% g dﬁ graé\ cabl es
(Genéfi c}ystehmatersiomupod ﬁom Mcrsm& -Carppndesred souad. lewaldlmadvaM &v@ﬂmmqtedno (1@83) The
Set-to ner r r
pr ocesgl E ger%eg%nzqnee ar % Vfdgé #{}ﬁzﬁ%&% O(;Cﬁljei%zg Bhgn%grho%%gr%@é/r tl'}:gNé(t% g&&&%ﬁ& vﬂglle(%?

720 | i nesarrigfsysan etean:onmmdnhahcbmdthwﬁﬁbchEsmrlacatngn §9asioeen(3\aleﬁomla3n 2. 11

fromM crosoft r %lﬁdi -top
Box was connected %Oo?lhawa?ﬁ”ésfcﬁ e a&QA ONES ﬁﬁ%’%@ﬁfy&g e %‘t@%? nter a-(cge ar ed
DS3 connéetPDénwaswneed th fretiadd 4 equesiior a meemneit:d Bdekibone tlwtfolépvowmmaﬂom

band% dth

prosgrties: 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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376Kbit/sec. A server located in San Jose, California (approxi mately 2900m
away) was contacted by 10 the Set-top Box enploying the http and rtsp
pr ot ocol swoans2td1e Set -top Box was used to initiate a req@EsUSokoos7a
pre-recorded video having the follow ng originating properties: 7201i nes of

123 gabyt co.h W AP B0 ReRLeeb b Re el g u e AP bAorkt T on of e

pr e- r econmpedinitele H300as theaineiof ek wtd%@:@*ﬁ@reﬁ&ﬁld Thefe-top Bpt aysitteifyced vith a

Set-top on a c abl f ren t or.

soreen et gy R A b o B S R Pl o Sb B St ou
obser vabtoe Bde It(ag/lﬁoadbandi@ﬁmﬁm (DBB) I Ene\Sar uop Bex p@dhs geuéraIﬂy éabxoehizeg nt savitgy e
been hergi and. descr et for

descr Igl bi ﬁlg ri]c{lﬁwmg rocg%smg r}ioaramtegrs 4%75' N%{g pé%CﬁSrS rC?!é dn%nhog @?u }i{l)he? coslor %0 lines

nodi f i cabfsorren @endhitdg; Wmﬂnwv@ﬁapérsnmystdaEvmdmz by fromeéMiofoseft orpaany ASIBidigital
s D e Spflh S ELORHT T ROl ARRRLLLNG Lot cLiey hal.eRded sggpe of
the i nventi6h. “Eor €, varrous oss PBI'E ‘QOITbi At i ons e various
enbodi rremtasfacteklahardfdalvm mhecbaemvespme@sﬂtér Retllhtyrnetlencktiobeat anayndogonrtmddvidihadi st i | |
fall wt t.he i,ntend enti.on rdin anot.h

exarpl e, BV Bs A oo USHE SRS I s rua P B PEPRLABR W2 e

vari ofis éaﬁetetopsmm en@odngthe hitp similrisp pitotdadls, andhéheiSat- trepBed wss:uqeétoomuaﬂmas

!s;\sltegH ?gﬁueﬁtr%% a rg-lreﬁ:or?é{e&) v1de8 7}§av1Fr)Jicg:Erf]ea 02\7511;? 0(??%“19’“1\9/1%8}086@%53_]’72 11 %Béen and

i brary $2vét of csloadﬂqnmadoﬂ, thesingmetug fm uzmastlwmgabstepa‘?vahm and un| que CODECS
and al SOA%OU'.’ It‘?le a%gne SaeCO ¥CSSCI33 Srgﬁxgngtpo%dof lﬂ}é re—recor dt VIQGOW S TCCEIV: (ﬁ r I f I Ci al
intel | i gence (Al) emantt an operat e Such ?ﬁ at "each CODEC
st or ed i dectingreSEDRGI dhs}ﬂayad yy tha;%etbtep Bmdon/a chmahdr«yallmaﬂaé’th rafectnaxoo@ssed f or
use a ast er at er. to
ol b < Spiha et 4 v PUa e K S TR AR ED Bl 0TS Ll Bopefa8 etk

devi ce. @.defehie. system of Claim 1, wherein the CODEC |ibrary conprises at

| east one CODEC that is of 10 at |east one of the following three types of
CODECS: bl ock CODECS; fractal CODECS, and wavel et CODECS. 3. The system of
Claim 2, wheVéik vehens QabECar antbodiments baprbegdsrein ghofvn rasd dSODECinodrea détaif Bt
type on hr n on of t he

hF et yBoBube Sl % nEfertin 8 SRV EE ot FREHlEIG°. [00 o,
a fi26t QEBEGmeits may berlsadetbypee OJffordlhmfy il based ypedhis disdewmordito@BERohig Bom

second t %o Slteglzledt s@gpetoq RSl PSS ;Fofa&gmple, various possible combinations of the various
embodiments that have not been specifically described may be made and still fall within the intended
scope of the invention. According to another example, obvious improvements or modifications may

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

25
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20 a third CODEC of a third type of the three types. 5. The systemof Caim
4, wherein the CODEC library conprises: a first CODEC that is a notion
predi cti vevodB@DEB76and a second CODEC that is a still CODE@CT/@9280874he
systemof Claim5, wherein the CODEC |ibrary conprises: a first CODEC that
is a lossy CODEC, and a second CODEC that is a | ossless CODEC. 30 7. The
system%abﬁﬁ]afﬁl@,m? urther conprising: a registry associated with the CODEC
i brary anrd that..l i reler h and |ocate a particular
CODEC wi thin t esy%g%@%gbgéh%&\%%ﬁ%}%ﬂg@gpw US02/ 30874 8. A system
for comuni cat ksegrehabledi @QDEC dibedry fhintinadapswilto cerd oplaratiesdfisagdrite andheniquee over
a tra 1.$54.0n .channel ., co i sing: estination_.agent that is adapted to
be usegé @%?r?eanéé‘ P itcﬁg? ?cﬁﬁssggﬁ %Igpst%?)mg%ﬂ%ﬂ% :lec?%toé‘e Og\ﬁ“?ﬂ%hﬁéﬂé‘%mg@@ce to

I eCEi Vesyatemoiii 2@ Sp dtinLHEREE BilchtthD Badf CODEC FRekdEN $hedD@DEL MMt heypeur ce and
5to de.cgnﬁ'eﬁ; the co resse? representation into a deconpressed )

r epr es SREXIGURYY oratedandregpssediogsn bystl dagstiong of the ] qrianprEYReaing system in

r epr esestiatith ebmpRYs the nRHAsfhaLfor HERFhiRoni i HSSHENBL RRIABY 8&ice. O- The

systemof Claim@8, wherein the destination agent conprises: a diagnostic
agent that is adapted to provide diagnostic information for transm ssion

10 to a neu i af. A e, i,ch, di i .

nf or mat | on Pepaebor Gl A hel OBpL 1BRE e 8, PSR Bt

st olle, pr etclesss pnoof the Hploayng theee typds af GODREAR; blackdCADHEISO fpetelSSODRCIgadt t hat
is adapted t ess the conpressed representation of the nmedia signal
into the 8’8&“8%&?@?@@5 representation of the signal to be stored or played
by the destination device. 15 10. The systemof Claim$9, wherein the
destination agent further conprises;. a deconpression agent that is adapted
to recei vé dCEHTFBOEE IS aeisrH:the COPEST lirpy comprises’ si gnal and al so to

receive a %G@Bﬁmf%%ﬁartm%%éﬁﬁ&%ﬁ@st gt he conpressed representation

of the signal fromthe deliv system and that is adapted to use the
CODEC 20 decoapundSsOPEC of d eetonp byps of thed¢hreotypesessed representation of the
signal into a deconpressed representation of the signal to be stored or
pl ayed by the destination device. 11. The system of C aim 10, wherein the
dest i nat i én Thgepdterh of GtharpB3edhteinkike SODEEH i copprigksed f or

a first CODEC of a first type of the three types,
a second CODEC of a second type of the three types; and
20 a third CODEC of a third type of the three types.

5. The system of Claim 4, wherein the CODEC library comprises:
a first CODEC that is a motion predictive CODEC; and
a second CODEC that is a still CODEC.

25
6. The system of Claim 5, wherein the CODEC library comprises:
a first CODEC that is a lossy CODEC; and
a second CODEC that is a lossless CODEC.
30 7. The system of Claim 1, further comprising:

a registry associated with the CODEC library and that is searchable in order to search and
locate a particular CODEC within the CODEC library.
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deconpressing and playing a nedia signal on a plurality of different
destination devices each 25 having different capabilities for

deconpr eswiong/02%476r i ng, or playing the nedia signal. 12. THwE/e3eBes™ Of
Claim 11, wherein the destination agent is adapted to deconpress a
plurality of different conpressed representations of the nedia signal by
usi ng di f§. eﬁe&yﬁteﬂ@lﬁ@ndemmmgsmdg signabfroraresoeac v akstvitahedvied over a
corresp[ongllnnS %ferent CODEC conpressor used to conpress the 30 signal.
13. The'&y$ B PP S ™G her ei n the destination agent is adapted to
deconpress t hea destffonsged the iy fiapad &l heaRedby thbdedldiich dsidado aorﬁiﬁmﬁé‘até hat
i's prowld171 based upon at |east one of the fol]low ng paraneters:

conput eftt IS%%‘?]%O BTEVE GFeTyresed renserenaticn pidhe wedip sgnadmmrths SPW“% gnd\p
03/ 027 &4 @letalfrbisoed c%%?égse(f I%ﬁﬂ%%gatﬂoﬁ) ifo & @é&ﬁﬁ)’?& C%’e?enﬁa‘tlgﬂ 3F the dneapMpUt er

i npl emented previously |earned behavior of respect to a
prior algnehpichshat dederampeisgd spregataiopmesydic rstyrqdrm usedhiey e dedingtigndeiicea
conpari son of the CODEC s operation with respect to the nedia signal

agai nst a reference algorithmconpression of the nedia signal, a |earned
constrai 8t Taé syskeen bﬁ@laimrBswhereindmamatiomagbnacon@ﬂseﬁr ned constraint of the
destination devic wherein the destination

m,1
agent is adapted %agflﬂﬁt’gﬁéﬂg%ggﬁ%&ﬁ%@ pé(’“%? %& 08 romer Ll Efré]ilsn@ﬁf%’c or

a Vi elteta neblbketwdil addociatedSyist BEsdREe, GATTRAINgEEtic Rgfotn AR irdprdedid ah abilig afa
sour ce %o a destination device over a transnission channel conprising: a

CODEC tt %@esilgaf@aéiﬁvléﬁtqrsceewt@@sEm@% Heispley dregredia igpalopidi ni zed
i |
transmi ssion al oRQecdni}& Msgah@@aft is%%tg&ﬁ%% Aed tﬁ@ﬁ&ﬁ@é&éﬁfeg%%%%fog

destinati on device, mhere he conpression 15 s
upon atof] Iﬂefas@dl@ﬁenaiﬂnt@ the deodthpraisadyrepeasentattoaro thealgmabmb@usnlrgd drgrdayné by the

behavi ch 151?8(3\/ C with respect to another reference signal, a
previ oust afear hed behavi or of the CODEC with respect to a pri or attenpt
at ]r.SorrpreSS| ng or decorrpressi ng the sane nedia si gnal a conparison of the

CODEC s .qperati i t.h. respect. t.o e nedia sj alnst a reference
al gorit Hﬁ] ?é g‘%‘%&o 5 ‘ﬁ%ﬁr‘?}’éh} éjteg‘?nﬁﬂooﬂ ageyt ﬁgg?rrﬁgﬁl E&fst rai nt of the
transmission c haa rae&mn;aaﬁma ag@f) a8 Ara8fle LRSI B%Eesgéaefeﬁ%%tsﬂaﬁ bPihe
device. 16. The system of C aim 15, wherein the Cis adapted t

conpr edacdinggiab adalsg igraseiverk GOREC diepaqmanresser aseneinteswidlythespmptsasedat | ons of
the ”E%ﬁes%h&ﬂéﬁ of lﬂ%&tgﬁ{l?roﬂgﬁlgtd@ﬂve}}psygﬁmlg Bﬂqtgg'l%%@a‘gxlcﬁgo b€he @%TE(? ation

devi ce at uni que rates, respective systemof T aim 15,
f ur?tOherdeg@nmpssgx teglecompress the compressed representation of the signal into a decompressed

representation of the signal to be stored or played by the destination device.

11. The system of Claim 10, wherein the destination agent is adapted to be stored and operated for
decompressing and playing a media signal on a plurality of different destination devices each

25  having different capabilities for decompressing, storing, or playing the media signal.

12. The system of Claim 11, wherein the destination agent is adapted to decompress a plurality of
different compressed representations of the media signal by using different CODEC decompressors
that are each associated with a corresponding different CODEC compressor used to compress the

30  signal.

13. The system of Claim 12, wherein the destination agent is adapted to decompress the
compressed representation of the media using a CODEC that is provided based upon at least one of

the following parameters: a computer implemented previously leamed behavior of the CODEC with
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a searchable quality of service (QS) library associated wth the CODEC and
that is adapted to be used by at |east one of an artificial intelligence
syst em or wanosgpes7at i ng systemin order to determ ne an amoTaBIRAE0874use oOf
the CODEC with respect to the nedia signal based upon at |east 30 one QoS
standard stored in the QoS standards library. 18. A systemfor processing a
medi a degpeelito agydpisnieghetia sigrd, AN0NDBIe0 RTPFERETioE0RY] B B¢ d helGTIOEGS teer at | ng
system i j C i t Clibrary and al.so. with an
oyt 11 G OPECHREPAR abtol ML ACGmMIp8 of R p A LY ARRE pRYA ept) &

i dent i foprparisppif dRrCRDEC’ sCPpBaGot withrdshert td the adefiaafithal fpapikoLR&Seriche nedi a
signal with the CODEC. 19. ..The systemof Caim18, further conprising: at
east e ECITEOI AT EEHLA DR R 5 SySTon S e

pr oGes Sediged dogsirai G thedegimatiob@sa@. at | east in part upon an operation by

t he CODEC operating system 20. The systemof Caim19, further conprising:
10 a searchable CODEC library that is associated with the CODEC operating
syst em andrifhglich S CRARABEHN LS HhOdBtifuiBh YEak it | que
COvE e R o e Pnh OBl el il ERRLAL A0

CS, wherein perating syste I'S adapte e wth
t he sedieldEPRECCHERtINTREY, cmndvaatisotCODER. t he Al systemin order to
determ ne an appropriate CODEC stored in the CODEC library for use in
processing the media signal. 15 21. The system of Caim 20, further
coripri sing: a searchable network transport standards |library associ ated
wWth t C operating systemand that is, adapted to be used by at
| east gﬁesgﬁ%tﬁw A C%ngg?ﬁt@ at“l"f'élamicﬁ%rﬁé‘rsaﬁcﬁ&a%‘iﬁ‘é{lﬁwpidﬁ"%"rﬂ@rat 0
det er m negARmARPN@RAnSL, Sodp@if: a CODEC with respect to the nedia signal
based 20 upon at | east one network transport standard stored in the network

transport st arffaPBECIth¥isedapted spcommyess dhesmedis signatifer aptipnizedfignshistion along
conpri $4,Ng. Nahl& | : Yo I | hr .a5S0C| Wi th
he OO anB EERLA Nl P o Rl BB M R 0l e R AR BLE R e
of 1an A dawdyém CODERdasdepat atlgast yit efithé followitgrpatame2ds:dgirevicishdeaned
appropriate u Cwth respect.to the di a.signal based .upon at
| east & ﬁ@avméc?gﬁ‘segga%]g%? d 1t51r8srp8%}q? ﬁmﬁlﬁeé reifrenes SMEIE%GW?IEBQPWG%.EWFWEO system
of O aitlln CADECWritthespeeORIpridt AgmpA a ﬁrésaﬁa'g@ﬂd&gﬂ%&esgiggtheis&n@ﬁﬁeﬁisagnsg

be

wi th the CODEC operating systemand is adapted to _used by a
dest i n&tPHRAIHY iogg‘et%ip%%%%&ﬁﬁé‘é‘%m FasPest kgtie medigisiegakagaiel aeEGf t h t he

CODEC 061t édihredfh@MHeind @EEENE A ARIVRSEAY oF R ESENEEbA OnRll, Lhae, medi a
Si %nal fromthe source and to
0  learned constraint of the destination device.

16. The system of Claim 15, wherein the CODEC is adapted to compress the media signal into n
different compressed representations of the media signal that are adapted to be transmitted to the
destination device at n unique bit rates, respectively.

25
17. The system of Claim 15, further comprising:

a searchable quality of service (QoS) library associated with the CODEC and that is adapted

to be used by at least one of an artificial intelligence system or an operating system in order to
determine an appropriate use of the CODEC with respect to the media signal based upon at least

30 one QoS standard stored in the QoS standards library.

18. A system for processing a media signal, comprising:
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deconpress the conpressed representation into a deconpressed representation
of the nmedia signal such that the deconpressed representation may be
stored orwasmsd2tyrét he destination device. 71 WO 03/ 027876 HeQTUddS0&780874
24. A systemfor processing a nedia signal, conprising: a destination
device that is adapted to comrunicate with a source and to receive a

conpr essed r ept €QR R ANCHHNS FYsigne thebigiadapdedyia dnteracs witheCOPEFdbrary aad elpat

i nCl Ud 3 > .t o . .
opr oson o an o pehiey e (REAPHER 1 O PEPIHER st SORPAES SEMorror e st one
of t he GIPEGWonythp ibrmetnsite pragegsriba/inodis kigniledthibd COBELi or of t he CODEC
wth respect to another reference signal, a previously |earned behavior of
the CODEC with respect to a prior attenpt at conpressing or deconpressing
t he 5sa®. B sastarn @i @laimd 8¢ fumhar dospaisiag: t he CODEC s operation with respect

to the nedi a signal jnst a . referenc orithm conpression of the nmedia
signal. o | BLEROERCORERCHRoRed Wil e IR CRraiPEHaRRdPT TS P CssiE s
constraint  @fedfa@nallbhsatetibRBMiIfAR udtY hif SperAfon bY MR CYDEEMpefatifl &sth24,

wherein the nmedia signal is adapted to be used according to an origi nal
format according to an original set of paraneters, and the destination

devi ce staﬁg%gge%ioﬁt@aﬂg ?@%xﬁher@?ﬂpﬁéiﬁé)' ay the deconpressed representation
ot 0 '

of the nedia signal 1 n another mat~ according to 15 another set of
parl@net er s ghearclable (WPEEAbriry thabis asdoeiatedivgthrthé COBECodpepsing mptien snd thetah

that th dest|nation.device s _incapab processj n di spl ayi ng the
e a STHGT OIS wRRBHRE e e ERRERCBPRCSE B B E AT SPBEG et i
par ametiesdapted bo cobberaysitieiite efarcHablc CGDEC Wbakeird didosyviBARERTisfstasl apdrae tb 0
conpress the nedia signal _inton_ 2 i fferent conpressed representations
of t he JFiSEPEe &) @W&?Prﬂgﬁ;{?o&lﬁ@t %ﬁﬁ%fﬂége %9%‘@ Hprarydag pse dyprogese e thegaedia nat i on
devi cegghaln uni que bit rates, respectively. 27. The system of claim 26,

wherein the n different conpressed representations are adapted to be
trdAsnmitted at least at n substantially different transm ssion rates that

di sti j o t f the foll ow t ;
are disgi @gyéﬁQ@O@ﬁ@Z%mag%ﬁgﬂJ}%g? one o e follow ng paraneters

different trdansm ssion system sta di fferent destination device
st andar ds; anchrchable@ewyiirk trewhpert stapdardd litmelgnskociated SvithAhs CODRT dp@ratippocessi ng

ot " compret S HERlHP Be P ahieas g oL AlRR 8 ot CORRE Beflpe ' ci o]

i nt el | isgsedde én dréén)to ayisingine i adproisiaeciap bed CODEPRIAIRpid @b pitdhtsigal pisédh t he
Cin orqer to tune the operation of the CODEC with respect _to the nedia

Si gﬁm upQihdstrneRstwork traysppl Handard giepddn thegetveogk iansppi stapslads Wrahe coDEC

wWith respect to at | east one paraneter affecting the CODEC s operation,

and also to nodify the operation of at |east one of the AT system
22. The system of Claim 21, further comprising:

a searchable quality of standard (QoS) library associated with the CODEC operating system
and that is adapted to be used by at least one of an Al system or the operating system in order to
25  determine an appropriate use of a CODEC with respect to the media signal based upon at least one

QoS standard stored in the QoS standards library.

23. The system of Claim 22, further comprising:
a destination agent that is associated with the CODEC operating system and is adapted to be
30  used by a destination device to communicate with a source also associated with the CODEC
operating system to receive a compressed representation of the media signal from the source and to
decompress the compressed representation into a decompressed representation of the media signal

such that the decompressed representation may be stored or used by the destination device.
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72 WD 03/027876 PCT/ US02/ 30874 itself or the CODEC based upon the | earned
behavior in order to increase the ability to provide the CODEC in an
appropri aw® @aere76or optimally conpressing or deconpressi IREIbs»2sesti a
signal. 29. The system of claim 28, wherein the CODEC conprises a discrete
cosine transform CODEC. 5 30. The system of claim 29, wherein the CODEC
conpr i s¥s AasystearoaproCoBiEE. 2 i8adia Jheelgpsipasmef cl ai m 30, wherein the CODEC

conprises a wa CC]%EC 32 S f clai.m31. wherein.the CODEC
conprises a | oéslg‘%/‘éﬁ&i’%1 acic! ! ha%ﬁ@@@%‘fér%%%?&g’fcg%nw 15{27% S Cgraglgﬁo REVchoec
conpr i seaipacssadnsprasdniaioh yf thessddessgr@DbkG.the Hirce;Tdnd thsat Sichies i CODH ENh3dBis
further co ising: 10.a searchable CODEC |jbrary that .is adapted to, store
2 pl ur HORGY (1 SCRRTEER ° SHOPEHCR e ERREAnO HEF SRR BB B b4t ed {0
be st orgfniahichdd @ns 8AMNE RARMen S Ikhetbis I REVousiRatBEbNavidy 61 @ CODE@EARt €d to
cooperate with the CODEC |ibrary in order to | ocate and access the CODEC so

t hat t Hespeptito apatherfrivepcpepndbranratioysbalstmerhchayier eftthoRORBG Wil &gspect tad t he
CCODEC. j i i -4 Sl - a CODEC
T br o PRy Ao UG or REQR SR AG ot TR feah A,  ABRELRGREE & BTERS
an art i ¢ODEESs dapetagibh ingdareme¢tAd Jhesystiagigms sgamishs edermice lgohémOCaRESedsidpredr y
and th is,. 20 adapted.to perfo n_operation with respect to.the, CODEC
" br ar b fegis e S bgtied fpdiEil A ik BhaBPRidhndtheland p AGPRAGORTGink PFg of

CODIECS destinatise devicgdr ocessi ng t he medi a signal; a CODEC operating system
associated with the CODEC |library and al so the AT system and that is
adapted to control the operation of the Al systemwth respect to the CODEC

li braryis argQui&s oS ¥ahe " iRtein thetARt $hal R 2BRRT 1898 ubdiCacBBHing 1 hhRind1ased
upon a CODEC from 25 the CODEC library and based upon an operation of the

Al systiermatacepsding tean iginn) sit ehparameteissanddhpdastination deviruisiadented tpiprorcsshe
source z?xﬁ%‘#?ﬂk@ﬁ@dewmgfeg&ﬂ'rg es%ntgf?é(;}%ﬁﬁél%gdiﬁ @i@-hﬁ%ﬁ%o%ér?&xﬁt odcBfiRg &
signal fromthe sourceé system and deconpress the conpressed representation
i ntlo a atethenyzt eSzeanctensties ervtdfférant thaprtheisegiin} stthd patemtiersatichnba st em and

30 a co ni.cat.i ons. syst soci ated w.th the sour.ce system and SO Wth
The dQBRIHEER SRPSDs AP EIR SRieeee i bl o SReiE SRt B RaRePlodGi

t he compesaangdo fhepiigiRNicabf fularddterst he medi a signal to the destination
system and the destination systemis adapted to receive the conpressed

representation and also to appropriately deconpress the conpressed

{ ﬁpr SS e‘,{gt qtf{e.@j}'stéxﬂ%?g{:laﬁﬁ@s,%%ﬁpfh%mé RRAESEM oAhResk Ble nSdd 881 Bfio HS€ DY
€ destl natl on system
20  different compressed representations of the media signal that are adapted to be transmitted to the

destination device at n unique bit rates, respectively.

27. The system of claim 26, wherein the n different compressed representations are adapted to be
transmitted at least at n substantially different transmission rates that are distinguished based upon
25  at least one of the following parameters: different transmission system standards; different

destination device standards; and different media type standards.

28. A system for processing a media signal, comprising:
a CODEC that is adapted to perform at least one of compression or decompression on
30 the media signal; and
an artificial intelligence (Al) system that is adapted to operate in conjunction with the
CODEC in order to tune the operation of the CODEC with respect to the media signal, wherein the
AT system is adapted to learn a behavior of the CODEC with respect to at least one parameter

affecting the CODEC’s operation, and also to modify the operation of at least one of the Al system
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73 WD 03/027876 PCT/ US02/ 30874 36. The system of claim 35, further
conprising: a searchable network transport standards |ibrary associated
wi th the Wo ®ymtsgmn and al so with the CODEC operating systrameswd3edtat is
adapted to be used by the Al systemin order to determine an appropriate
CODEC fromthe CODEC library for processing the nmedia signal based 5 upon
at | eastseldnehs) CORBKbdsednsnahd leadnahbkhadiosinanréd to imctdase the hvibityko praviveph t
standards |ibrary. 37. The_systemof clai.m 36, further conpr.ising: a
sear ch&?ﬂ%‘z PRTEAGLOm or SPYmMAlSOEIPETHE Bf {45OPREFSHRS @\?E’?eél}ﬁs Lal so
with the CODEC operating systemthat is adapted to be used by the Al

systemin order to determ ne an agqpro riate. 10 CODEC fromthe CODEC
| i br ar $9f drhesydern eE¢lagn 2havhesn te C@?\%F coraRiEsgs tpisereigcosipa gnsim CQREC.

st agdang. shoLefld & i 90 SR Bidkies Shoaloormist em of cl ai m 37,

systemi s adapte etermne an appropriate use of a
CODEC f3il ofth¢ kyste@CHEGi 30 wherefnghe ODEEswmpy sestrevaretit 8O hal based upon at
| east e of the f.olJ,owi ng. par S. _a_previo ear ned behavi or of
t he T{?\f’ f}ﬁgp’eé%éaé’? £tlc‘)w %rg{nﬁg? égrﬁrgﬁecroén Cl géjssaﬁééhsg@%]:‘%r evi ousl y | ear ned
behavi 8. The tREENIEGNVEZ Whéreimpre CODE Cacoptpirioss aaubaamiallalossiesnpOBESI ng or

deconpressi ng the sane nedi a signal, a conparison of the CODEC s operation
with réépdbs SXSE?H%‘I’fé’lar‘r%‘cﬁz’agﬁ%@rr%mPé‘é]&gnst a reference al gorithm conpression

of 1phe medi a sj ghahabiad cOsAE NBARLARNSS sdbRY 1@l SIih B DT gatBaenARpe! , and
a |l earned constrail n? of the des]tr}ft?\ati onbdevi cg. ei320 gtg A%{/staemfomr%

communi@REGY a nedi a signal between a source and n uni que destination

devi Ce%vhe&me W’;]ﬁtgis_aady@k%%easmrkd fdnd &a&ﬁ%@géﬂﬂ&iﬂggf; ShathgRRLystep R € n
nis an i nteger that 1s equal to or greater than one, conprisi ngY a
conpr esdapteil toysdemtawith theat @DEQRIlbary neordanto dataradd advessihé SORF A psoeitiattthe

conpress the 25 dia sigpal into n i quel 0 ed representations of
t he nedﬁziysé?lﬁﬁ}fp' pe %tiﬁ??gg%ﬁ?ﬁp@fag?lh‘é{%ﬂr%ﬂ?%ﬁ’e‘ﬁ?@ﬁ%@essed represent ati ons
isijgdapted to be transmtted fromthe source to a unique one of the n

destination devices, and is adapted to be deconpressed by the respective
destination device into a unique one of n deconpressed representations of

t he ne@isaA%gtgﬁ rﬁﬁcggnggwg@%ﬁaﬁ B&np@gRect i ve destination device. 30 40.
The system of clal'm 39, Wwherein thé conpression system further conprises: a

sear chabl e CORECODERTdrary theais adeptediostiras phirality ¢f sepasate eppraiges 6RDE(St em and
o i o ¢ DD Bl AN R Bl ANk BbBER AR COBELIAMS LERE
20  adapted to perform an operation with respect to the CODEC library in order to determine an
appropriate CODEC from the plurality of CODECS for use in processing the media signal;

a CODEC operating system associated with the CODEC library and also the Al system
and that is adapted to control the operation of the Al system with respect to the CODEC library;

a source system that is adapted to compress the media signal based upon a CODEC from

25  the CODEC library and based upon an operation of the Al system;

a destination system that is adapted to communicate with the source system and to
receive a compressed representation of the media signal from the source system and decompress the
compressed representation into a decompressed representation for use by the destination system;
and

30 a communications system associated with the source system and also with the
destination system so that the source system is adapted to transmit the compressed representation of
the media signal to the destination system, and the destination system is adapted to receive the
compressed representation and also to appropriately decompress the compressed representation into

the decompressed representation for storage or use by the destination system.
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WO 03/027876 PCT/ US02/ 30874 adapted to conpress the nedia signal into each
of the n uniquely conpressed representations based at least in part upon
at | east woe03@BEEC stored by the CODEC |ibrary. 41. The syirewsoefosshai m 40,
wher €i n the conpression system further conprises: 5 a searchable network
transport _standards |ibrary associated with the conpression system and
that is adapthasysiomiss clised>jrthereonmprigingssi on system | n order to determ ne

at | east one  appiaak A& ofGd Pl RO £RS) M difteq TRALA &1 gl RbR the N

uni quel y conpressed representati ons basé t one e
t r ansporith e &OREd osraingdystem hé thaeiswoied de sipal iy ths Adpdamtlin drdeb mar y. 10

42. The stem of cl ai SSI on s em further

conpr 1 SRR Fon i St PR i COBR PRy RSutRr S Rl sl basea

Conpr esfpo bt 18358 b netnerkithatportstandstaRioeeh ihehdRtksRAralpoktenaNaPHBES). on
systemin order to determne at |east one appropriate CODEC fromthe CODEC

library for conpressing the nedia signal into the n uniquely conpressed 15

representgzﬁ|%yg@1§%gcmggg6%ﬁ§%§ ?Qﬁ QoS standard stored in the QoS
standards librafy. 43. The sy stem aim42, further conprising: a

dest i natsegrhabi@eS @twaiardsélbae"z wpatﬂ@dl viiihttke Aheysicoradeiseivgth thy §D®EChnd is

adapt e n e dest i n_devic

communieeiRE Bty BBER ©be bR YD ATASRARRHE Y BB S rbiitiay ces
maytOr e SGONEC drounthe @@DE(ehbrfarﬁ ﬂoepmcesemig tlessaiia sigpl 8sed b Sinesf ode@ITedi a
signal from sour ¢ d to use an appropriate CODEC at |east in
pa?t bé&é‘garﬂﬁgﬁeddn“&ﬁ%yﬁ‘ggg} g{'}%e conpressi on systemto create the
respective conpressed representation so that the respective destination
devi ce may_appropri at el éz)decorrpr ess the respective conpressed

r epr eseit atieoHstFRrHclann dpprhspn theetlshdens s adapted éxdnigmirpsappproprias aipg eftd ons

of the @@gE i

destinati on@ggﬁgbdﬂ]ﬁ h%g sys Ig‘rér?so%lgﬁﬁgfl%%%g& ?\B%%%}lﬁ&} %Z&gﬁ&n%rogglsﬂ on

sy dbfemiplovidaparenicters: eprepioss’y laatned treldivior of thgiDDEG t\mtherasplactdb atidikern

differ t at art.u t | east

AN S e T R T RO

gnﬁ CC]BEﬁp?mshﬁg dSreEp@ﬁpreisﬁng'iﬁe %ammlhedla sigha] SRS aSb@Elthe GOPBEYY @esdtiyn| ear ned
ehavi or..of at wi t spect.to a prior attenpt at

conpr eSEiTgePsFt tﬂgﬁdﬂﬁfﬁ%gg’i‘ gEAL2 & ﬁtgnq?glggogﬂ”gp GPraPTesSIPnRSripam ggéﬁgﬁ?l At

| east  o@ened Cohdtint oPMO ﬁl@ﬁérﬁ‘iﬁblc\lﬂ &H&nﬁ&Sd%@(‘atlezﬁ—l%dtc}?bﬁstfﬁ%g'o@t}@'(ﬁﬂﬁiau&g@évﬁb%t a
reference al gorithm conpression of the nedia si gnhal, a | earned constraint

of 28t | east one transni ssion channel, and a | earned constral nt of at | east

one desbi NAtjseh Ae¥b RNt A3 %éﬁﬁ Bl y%ée‘?‘&g%"imique destination devices

each having a unique ability to process the media signal, wherein n is an integer that is equal to or
greater than one, comprising:
a compression system associated with the source and which is adapted to compress the
25  media signal into n uniquely compressed representations of the media signal,
wherein each of the n uniquely compressed representations is adapted to be transmitted
from the source to a unique one of the n destination devices, and is adapted to be decompressed by
the respective destination device into a unique one of n decompressed representations of the media
signal to be played by the respective destination device.
30
40. The system of claim 39, wherein the compression system further comprises:
a searchable CODEC library that is associated with the compression system and that is

adapted to store a plurality of separate and unique CODECS, wherein the compression system is
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45. A system for conmunicating n uniquely conpressed representations of a
nmedia signal fromat |east one source to a comon receiver, conprising:. a
desti nati wo waeiswe that is adapted to comuni cate with thea@tuloeaed’4 one
source and to 5 receive each of the n uniquely conpressed representations
fromthe at |east one source, wherein the destination device is further
adapt ecdadapiedtcemmpress sheonedia eignal ligo maahnif dheet yniqohpraegsesed reppsataiohabiseds
into n r e rese Lons _of, t he ia.signal and to play each of
the n g%gﬁg g@?@% %@%‘Pg% eﬁ@?@ﬁﬁm%tﬁ%?% V8% f or communi cating a
medi a signal froma source to a destination device over a transm ssion
channel nprising:. a ressi.on systemthat |s adapted to receive

i nfor mﬁll gﬁ‘_eéﬁ%ﬂ’f‘ © clgim g@S’F}E’F‘ﬁ%fhetcﬁ’é‘preﬁ?l%‘h@fﬁe&%ﬁuﬁhﬁéﬁ%ﬁéﬁ& and to conpress
the sredi a si gnakeatdhbiBle AcRRPHESEHOH stab Rk RIMNIrH iRl withShe SRS sDh SRdm bY
using a conpression technique that is based at |east in part "upon the

par amet @ thaf & 4dapted fraleq usad by the campiestiamsystsm inendantd daiermiee at lasti gge nedi a

si gnal : ipatl omn; b SLNG. ression
Syar om R AR e e S b e bl oso SRR o B P 071 P 20
medi a sepmsentatings hagediarprae $ssttone netweoirlatraisgerabtandatdostared onhe asiseck transport

represent at i of the nedia signal by using a conpression technique that
ng

t1.0
is bases(tlaardfggrsafy'i n part upon the paraneter information. 48. A system for

congr essing a nedia signal froma source for transm ssion to a destination
devi ce, nprising: 25 a conpression systemthat is adapted to conpress
t he rrea‘pacrg%eé}‘?é‘?m Pﬁ‘flﬁmh4]edYP6Feé%§’§&°mP@}§°f‘@?s§’ﬁfte@t@Gherﬁmpﬁﬁshedi a si gnal

based upon at } gaghae Qogfst@dﬁrﬁgmg&&té&hﬁmle c&ﬁ&%&sﬁ(ﬁi temaan%l ﬂ%a}‘g| is

destination channel constraint, or a conparison of a parangter o e nmedi a
si gnal adgpRipdhotbeaised bothe cempisseassySiTmoperder iodetamineas laasimpe egmpmetsyst em 30
49. A i.n d ja. Sl | _recei.ved froma
our ce CPPEC S TR B3 R o IR ARE bRl R G RAL mRR e
t 0 ISec gemescatat ompraesbgdnrae pag vea Qalistindad stohd in thed)ed sagiasds libragyn t he source
and al so a deconpression instruction fromthe source such that the
destination device is adapted to deconpress the conpressed representation

into a deThyPsemsadtlainep] fsBat@hipkingf the nmedia signal based at least in
part on the insqtiﬁrguctj on. 76 WD 03/027876 PCT/US02/ 30874 50. A nethod for
constructing & HfetRAON 38Rk israstocipked With 6 apynerssTiafsyRieen aad & agmied fo be
CoNpr i Sis&by ealh BVihe G Bkéifnﬁﬂi(!u{ aev%‘,fes (fAHRERni ARG e sEREL 58 thaflach @R ONe

. ifte
paraneter associ ated with each CODEC s conpression
20 n destination devices may receive a unique one of the n compressed representation of the media

signal from the source system and to use an appropriate CODEC at least in part based upon a
CODEC used by the compression system to create the respective compressed representation so that
the respective destination device may appropriately decompress the respective compressed
representation into an appropriate one of the decompressed representations of the media signal that

25  may be stored or used by the respective destination device.

44. The system of claim 43, wherein the compression system is adapted to compress the media
signal into each of the n different compressed representations based at least in part upon at least one
of the following parameters: a previously learned behavior of at least one CODEC with respect to
30  another reference signal, a previously learned behavior of at least one CODEC with respect to a
prior attempt at compressing or decompressing the same media signal, a comparison of at least one
CODEC’s operation with respect to the media signal against a reference algorithm compression of
the media signal, a learned constraint of at least one transmission channel, and a learned constraint

of at least one destination device.
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5 performance with respect to a predeterm ned type of nedia signal in a
manner...... ; and renenbering each pre-learned paraneter in a manner such
t hat at |wasis/a7gparti cul ar one of the CODECs may be choserrdmusobsog7ut ure to
conpr'ess a particular new nedi a signal based upon the pre-|earned
paranmeter of the particular CODEC. 10 51. The nethod of claimb50, further
conprising: formng a CODEC library with the plurality of CODECS;

conpresgd n - Df: h | a.-Si lc. W t.h
cach Copec piten RE S BREi R R Eami Rl brcRirkBhe BPEL Rt (AR ol b

par amet keast paé¢ stuedt 10 o cemulon GRREE, sopprifing:mance in 15 conpressing the at

| east one predeter.m ned. t f test dia sigpal.. aut i cal

remenbering eac “@ﬁ@ﬁ”V%gfﬁ?&gSﬁpgﬁ%fgﬁoﬁHqgl %Wﬂhﬁ%ﬁgﬁg RE\ “EXESQQFicuIar
medisa sieggtiad edch obibe aamueBS®thprdsgtd répreyeatadonsifivm aenmMendt©at kdiicaawiBdindhe

si gnal @ftmeen a .source an%gg desti nati on | east in _part 20 over a

t
wi r el estestinalion dpdes i§duidlies Adrpted tQAeoBIReSS C@S%F}@%%WW?W%Q ionis a
CONPr eSghREentHBhEMJ N abcolrprAGARESHSshRAHEA T IRSSedih ﬁgﬁaﬁ dh@to3dIAkh bPhOna
conpressed representation of the nedia signal that is further adapted to
be tr andssPmpEesed scpacsaptednsss destination device over a wireless carrier;
and a neural network that uses artificial intelligence to optimze the
conpression of the 25 nedia signal by the conpression system by | earning
at 10east6. cheystdm foh eorholuhivafingp pediargha fie®m asoucwris tidedtinttiaf ddvive owtrrel ess
destinq;ion.deviﬁe 2 constraint of the wireless transm ssion carrier, and
a  compitTEEROBFINE, FUARRIME of the media signal against a prior
conpr essi on opge@hpressic sybe@ tha WEHaEEs toRcGYSTnfMnadéh Hdut LpEyaéiarorigy
conpressing.a nedi a si%nal for transm ssigon froma wireless source to a
dest i naltaPsHisgien channeband tncpressthe Bedia sigptl daie asgmarestsd represegiaien pithe a
conpre ; [ - : -
B b P G S ke S
f orl3decafopels®i ng a conpressed representation of a media signal into a
deconpressed representation of the nedia signal at a destination device,
wherein the conpressed representation is received froma source over a
wi r el es¥. dasysiear foatormenidetitg matiqemetitysigmels tetdén aAosiys iedra f&@tination,
connunicath% a nedia signal over an I P network between a source and a

dest i nat T BHSHE

vice, wherein a conpressed representation of the nedia signa
i's transm ttedatdmredsitt system that is adapted to receive information about a parameter of the

20  media signal and to compress the media signal into a compressed representation of the media signal

by using a compression technique that is based at least in part upon the parameter information.

48. A system for compressing a media signal from a source for transmission to a destination device,
comprising:

25 a compression system that is adapted to compress the media signal into a compressed
representation of the media signal based upon at least one of a transmission channel constraint, a
destination channel constraint, or a comparison of a parameter of the media signal against a prior

compression operation of the compression system.

30 49. A system for decompressing a compressed media signal received from a source at a destination
device, wherein the destination device is adapted to receive a compressed representation of the
media signal from the source and also a decompression instruction from the source such that the
destination device is adapted to decompress the compressed representation into a decompressed

representation of the media signal based at least in part on the instruction.
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source to the destination device over the I P network. 10 57. A systemfor
conpressing a nedia signal into a conpressed representation of the nedia
signal, wwois/etsas the conpressed representation of the nmatitTar®egesadk nmay be
transhmtted froma source to a destination device over an | P network. 58.
A system for deconpressing a conpressed representation of a media signal
into a 15 deconpressed representation of the nedia signal, wherein the
conpr essgd i i j . inati evi froma .
our co ey MERCRIHicALkRInk Bheqalekfile 1s it ERkAh: AN (B
over an | P net povidngopipraliti odf:OECHgndrtificial intelligence to determ ne
t he nost appropri.ate. C.froma plurali 0o i 1.abl e CODECS f or
conpressi ng anBdSTBREALSEY ﬁﬁe?%%mﬁﬁrcﬁsi?cﬁtt%in‘%’ﬁ} eﬁ\ﬁi’lmétsﬁ@nplgﬁ%‘?rbpri ate
CODEC i gerfighaiceivitdedpasad a ppdbtemhink®@pé oOnedifkighd1en i 8lah@M NQ; par aneters: a
previ ously | earned behavior of the CODEC with respect to another reference
signal, a previgwsbyingsachatr-lsaRed pErmgsr ippanamnpEechibahatleasheprartiedarongr i or
at t enpt oahe COMMICRSS ' by @ 3

ompar | o T e N TP et T r s o e kBl bed ppon
agai nst tha predeapetpasaragterorithapariaanay COIEGn of the nedia signal, a | earned
constraint of the transm ssion channel, and a | earned constraint of the

destination device. 60. The nethod of C aimb59, wherein the systemis
adalgt edSt @heowthediof elbim 80, fontleandmprisiiedi a si gnal over the I P network. 30

61. A systemfor co icating an, audi.o sjg een a source and a
destination ovgopnﬁlg%@hgﬁi1’%’§$§5W“&%§rﬂ“éﬁaﬁw\&gw ‘he audi o signal is
conpressed t o EafipfeRingQIRLL D5 Prel@BMESAINTYRS bfNest AedlduRVFIR eShAMGDEE Rt
may be transmitted over the transm ssion channel to the destination device
78 WO 08¢ 69PFf6liperys Us02/ 30874 so that the destination device may

deconpr ess t he,GOURIGHT RAmiHPh R38R thaié REAIROBEREL, ce in

P
representation for storage or use by theegestl nat i o%ew ce. eéff.rmﬁe system
of 13 aigeneressing dreait keastione predeteming ppapited mediastgmilini cate a stream ng audi o

5 signal. 63. [ ressin n_audi o signal into onpr essed
representati onﬁgéx?(i]cgmé% G’ Cogllq}? eaﬁCE S‘1‘°g‘r1 & nrl%&J sarrﬁI%ez?rgﬂ aﬂ%ﬂ?ﬁ“@bﬁ‘?@% to a

dest i napairtimlad ened:esignaleto ba compresseilssi on channel . 10 64. A system for
deconpressing a conpressed representation of an audio signal at a
destination device for storage or use by the destination device, wherein
the comy essetnl RPEAEAGHIBAINRM hédia SBGEHMRADYsduRR A8 % ldeaRhiitatdeM £9afr 0M a
source over a transm ssion channel. 65. A nethod for comunicating a

st ridani HE" ayarElsssdragpmissipy shanacls whereia accompregessirepatenstionsyi ce

a compression system that is adapted to compress the media signal into a compressed

representation of the media signal that is further adapted to be transmitted to a wireless destination
device over a wireless carrier; and
a neural network that uses artificial intelligence to optimize the compression of the
25  media signal by the compression system by learning at least one of the following parameters: a
constraint of the wireless destination device, a constraint of the wireless transmission carrier, and a
comparison of a parameter of the media signal against a prior compression operation of the

compression system.

30 53. Asystem for compressing a media signal for transmission from a wireless source to a

destination device.

54. A system for compressing a media signal into a compressed representation of the media signal

for transmission to a wireless destination device.

77



15 over a transm ssion channel, conprising: delivering CD-quality nusic
fromthe source to the destination device over the transm ssion channel at
a transm wxi@n2rgte that is as | ow as about 25 Kbps. 66. THua/wvssthasd4 of
claim 65, wherein the CD-quality nmusic is delivered by conpressing a source
20 audio signal into a conpressed representation and delivering the
conpressed representation over the transm ssion channel to the destination

device st AGuLh ISR Al S ELELA LG SRUPL 853t isppasent ali on may

be deconpresse estinati evi 0 a deconp
r epr esef¢catmpossedrépatsenstisubtthanicdalsignalGba dustination devjreeskertiatthoosongiressdie

original_audiq. si.gnal. that may be stored,or | a d(%.the estination

devi ce. reﬁgesgl}gloﬁls §?1§#$%{P aé%‘ﬁﬁ%ﬂY%ét"fl’ﬁb@S&%ﬂqﬂe%ﬁgﬁi %t WPRIREN a source
and & destination over a transm ssion channel, wherein the stream ng video
signal | onpressed into a conpressed representation that may be

transm % ?e‘g SYS' BRI [FeMERcaRng Hmedia SeadavVEEAT 1B etk bevswet sque and a

transm g&iifdios ABNEE WiRREh H8GRATRIES %%s&rﬁ&tﬂ)ln%fﬁ%ﬁiﬂ?é 5%%&&% - HRLRRAMA] N by

t he destination 30 device for storage or playing by t destination device.
68. A s$aicerie thsrdegtaiiermieyage aver the 3R nebwmikng vi deo signal between a source
and a destination, conprising: a nedia processing nodule; 79 WO 03/027876
PCT/ US02/ 30874 a dynam c player nodul e; an image processor; a baseline
snapksho$7. nBdaybtemn forecosipyesaing @nasit figrat intda eonppregsad idpyesaftatiocnIEES ehesigent

neural ne rks processors; a. | ibrary; a network |l ayer input
nodul e; S“&W%f &BFEYHP%}S& r%?sﬁﬁtﬁtl%%ﬁi%?}egﬂﬁalgn ”E“i‘yrﬁf'rt?anirélt@é%yoﬁ‘h’ésoé‘%tt%ﬁ] of
Cl ai m 6&stihdtioh leviceorgphn B fgwékdynam ¢ client request processi ng nodul e.
70. The systemof Claim69, further conprising a device and network
paranmet ers nmeasurenent nodule. 80

58. A system for decompressing a compressed representation of a media signal into a
15 decompressed representation of the media signal, wherein the compressed representation is received

at a destination device from a source over an IP network.

59. A method for communicating a media signal over an IP network, comprising:
using artificial intelligence to determine the most appropriate CODEC from a plurality

20  ofavailable CODECS for compressing and decompressing the media signal, wherein the

appropriate CODEC is determined based upon at least one of the following parameters: a

previously learned behavior of the CODEC with respect to another reference signal, a previously

learned behavior of the CODEC with respect to a prior attempt at compressing or decompressing

the same media signal, a comparison of the CODEC’s operation with respect to the media signal
25  against a reference algorithm compression of the media signal, a learned constraint of the

transmission channel, and a learned constraint of the destination device.

60. The method of Claim 59, wherein the system is adapted to communicate a streaming media
signal over the IP network.

30
61. A system for communicating an audio signal between a source and a destination over a
transmission channel, wherein the audio signal is compressed to form a compressed representation

of the audio signal that may be transmitted over the transmission channel to the destination device
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so that the destination device may decompress the compressed representation into a decompressed

representation for storage or use by the destination device.

62. The system of Claim 62, wherein the system is adapted to communicate a streaming audio

signal.

63. A system for compressing an audio signal into a compressed representation of the andio signal

for transmission from a source to a destination device over a transmission channel.

64. A system for decompressing a compressed representation of an audio signal at a destination
device for storage or use by the destination device, wherein the compressed representation is

received by the destination device from a source over a transmission channel.

65. A method for communicating a streaming audio signal from a source to a destination device
over a transmission channel, comprising:
delivering CD-quality music from the source to the destination device over the

transmission channel at a transmission rate that is as low as about 25 Kbps.

66. The method of claim 65, wherein the CD-quality music is delivered by compressing a source
audio signal into a compressed representation and delivering the compressed representation over the
transmission channel to the destination device at the transmission rate, wherein the compressed
representation may be decompressed by the destination device into a decompressed representation
that is substantially CD-quality representation of the original audio signal that may be stored or

played by the destination device.

67. A system for communicating a video signal between a source and a destination over a
transmission channel, wherein the streaming video signal is compressed into a compressed
representation that may be transmitted from the source to the destination device over the
transmission channel and decompressed into a decompressed representation by the destination

device for storage or playing by the destination device.

68. A system for communicating a streaming video signal between a source and a destination,
comprising:

a media processing module;
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a dynamic player module;
an image processor;
a baseline snapshot module;
a signal classifier;
5 a plurality of CODECS dependent neural networks processors;
a CODECS library;
a network layer input module;
a network layer output module; and
a timer.
10 69. The system of Claim 68, further comprising a dynamic client request processing module.
70. The system of Claim 69, further comprising a device and network parameters measurement

module.
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